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Forward
Zambia is one of the countries in Sub‐Sahara Africa most vulnerable to climate change, in part due to
its dependence on natural resources and agriculture. This situation is exacerbated by the prospect of
increasing risks of climate‐induced disasters, particularly those associated with droughts and highly
variable rainfall. In response, Zambia ratified the Kyoto Protocol in November 1992 and the United
Nations Framework Convention on Climate Change (UNFCCC) in May 1993. As a landlocked Least
Developed Country (LDC), Zambia has participated in UNFCCC processes, including developing its
National Adaptation Programme of Action (NAPA) in 2007 that identified urgent and immediate
adaptation needs. Zambia furthermore submitted its Intended Nationally Determined Contribution
(INDC) as part of the Paris Agreement on climate change and the decisions adopted at the 19th and
20th sessions of the Conference of the Parties to the UNFCCC.
Agriculture is the backbone of Zambia’s economy and as the sector relies heavily on natural resources,
it emerges as the most vulnerable to climate change. A large proportion of the population is
dependent on livelihoods connected to agriculture. Agro‐ecological Regions I and II are characterized
by rain‐fed agriculture and extreme climate events such as drought and sporadic dry spells which
increase the vulnerability of the rural poor. The agriculture sector is vital for Zambia and includes
approximately 85% of its population. However, over the course of the last 30 years, the impacts of
floods and droughts have been estimated to cost the country USD 13.8 billion. If no measures were to
be taken, climate change is expected to reduce GDP growth by up to 0.9% per year.
This project will support the Government of Zambia to build climate resilience and aims to enhance
the lives and livelihoods of small‐scale farmers in Agro‐ecological Regions I and II to better adapt to
climate change. The poorest smallholder farmers and particularly women are disproportionally
impacted by climate‐related hazards, which are often a threat to food security and resilient livelihood
opportunities. Smallholder farmers in the target regions are also confronted with limited access to
water and typically receive less than 800mm of rainfall in Region I and between 800‐1000mm in Region
II. Climate change is a major threat to agricultural productivity, livelihoods and poverty in these
regions. It is therefore important to introduce innovative land and water management technologies,
to ensure that information is available for better management of scarce water resources and ensure
that resilient agricultural practices are followed.
Over the last decade various projects and programmes have been implemented, aimed at
strengthening the resilience and adaptive capacities of vulnerable communities. Many have focused
on a particular sector or small region. This project will build on previous projects drawing important
lessons about what does and does not work, address gaps in infrastructure, technical and human
capacity, and promote innovative market access to ensure agricultural livelihoods are insulated
against the impacts of climate change.
Against this background, the Ministry of Agriculture is pleased to present the findings of the feasibility
study on ‘Strengthening climate resilience of agricultural livelihoods in Agro‐Ecological Regions I and
II in Zambia’, developed by the Government of Zambia with technical support from the United Nations
Development Programme. The study examines observed climate changes and projections in Zambia
and the impact of these changes on the livelihoods of smallholder farmers in Agro‐ecological Regions
I and II. It addresses the financial, technical, policy and capacity barriers that smallholder farmers and
women face and recommends strategies and solutions to these obstacles. It also assesses the impacts
on water, agriculture, agricultural markets and agricultural value chains by taking a holistic approach
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and provides a set of recommendations and best practices. The recommendations and analyses
conveyed by this study have been used to identify and inform specific activities for implementation to
strengthen the climate resilience and adaptive capacity of agricultural livelihoods in Zambia in the
most vulnerable Agro‐Ecological Regions I and II.
We look forward to working together with the concerned national and international institutions,
UNDP and the Green Climate Fund to increase the resilience of livelihoods in the Agro‐Ecological
Regions I and II in Zambia. It is expected that the experiences gained through implementation of these
recommendations will result in policy impacts and strategic frameworks that can be replicated in other
vulnerable sectors and regions across the country.

Julius J. Shawa
Permanent Secretary
Ministry of Agriculture
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PART A – Zambia climate risk profile
Chapter 1: Development context and challenges in Zambian agro ecological
regions I & II
1.1 Incomes, livelihoods and poverty – nationally and in targeted areas
Zambia has made significant progress towards achieving eight of the MDGs, especially primary school
enrolment, child malnutrition and the fight against malaria. Further efforts needs to be directed
towards poverty reduction, increased clean water access and sanitation (UNDP, 2013)1. Poverty rates,
particularly in rural areas are relatively high and the government has identified poverty reduction as
one of the main priorities (The World Bank, 2014).
The Living Conditions Monitoring Survey (LCMS)2 indicates that the poverty headcount rate in 2010
was 60 percent with 42 percent of the population living in extreme poverty with insufficient
consumption to meet their daily minimum food requirements. Even though the poverty rate has
declined over time, due to population growth the absolute number of poor has increased from
approximately 6.0 million in 1991 to 7.9 million in 2010. Based on the annual population growth rate
of 3.12 percent, the population is expected to double by 2030.
Poverty in Zambia is located mostly in the rural areas, where the poverty rate is almost triple than the
level observed in urban areas. In 2010 rural poverty was estimated at 77.9 percent compared to urban
poverty levels of 27.5 percent. Similarly, extreme levels of poverty afflicted about 58 percent of the
rural population whereas, in urban areas, the number of extreme poor remained at nearly 13 percent3.
Figure 1 shows the poverty incidence at the constituency level using Central Statistical Office (CSO)
poverty measurement method, while Figure 2 attempts to overlay the poverty map with the agro‐
ecological region of Zambia. It is evident that the poverty incidence is highly concentrated in Region I
and II where rain‐fed agriculture is predominant. Therefore, extreme weather events such as prolong
drought and sporadic dry spell would increase the vulnerability of the rural poor and plunge them
back or deeper into poverty.

1 Executive Board of the United Nations Development Programme, the United Nations Population Fund and the United
Nations Office for Project Services. Country programme document for Zambia (2016‐2021)
2

Zambian
Central
Statistics
Office,
Living
Conditions
Monitoring
http://www.zamstats.gov.zm/report/Lcms/LCMS%202015%20Summary%20Report.pdf

Survey,

2015,

3 World Bank Group. De La Fuente, Alejandro; Murr, Andreas Erwin; Rascon Ramirez, Ericka G.. 2015. Mapping subnational
poverty in Zambia. Washington, DC: http://documents.worldbank.org/curated/en/2015/03/24201582/mapping‐
subnational‐poverty‐zambia
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Figure 1: Poverty Incidence at the Constituency Level Using the CSO Poverty Measurement Method. Source:
World Bank, 2015, Mapping Subnational Poverty in Zambia

Figure 2: Poverty Incidence at the Constituency Level Using the CSO Poverty Measurement Method overlay with
Average Annual Precipitation by Agro‐Ecological Regions

Historically, Africa has the largest ‘poverty responses’ to climate shocks4. Zambia’s national poverty
rate increased by 7.5 percent over 1991–92, corresponding to a moderate strength El Niño event and

4

Ahmed S. A., Diffenbaugh, N.S., and Hertel, T.W. (2009). Climate volatility deepens poverty vulnerability in developing
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classified as a severe drought year. It increased by 2.4 percent over 2006–07, corresponding with a
moderate strength La Niña, classified as a severe flood year. 5 Figure 3 illustrates the effect of drought
and flood on GDP growth by Agro‐Ecological Region. It is evident that severe weather/climate events
have led to significant drops in GDP growth, especially in the relatively dry Regions I, IIa1, and IIb,
respectively. The strength of the 2015‐16 El Niño and severe drought, comparable in strength to the
1982‐83 and 1997‐98 El Niño events could lead to a significant reduction in GDP growth, especially in
the economically important agriculture sector and its impact as a share of GDP. As a consequence, a
surge in poverty rates, particularly among smallholder farmers who depend almost exclusively on rain‐
fed agriculture and have little or no coping mechanism in Region I, IIa1, and IIb is expected.6

Figure 3: Changes in Zambia’s GDP during severe Flood and Drought Years, by Agro‐Ecological Region. Source:
Funder, M. et.al., 20137, “The climate change agenda in Zambia National interests and the role of
development cooperation,” Danish Institute for International Studies (DIIS) Working Paper Series
2013:13

The effect of climate change on poverty, which is the combination of impacts on productivity,
consumption prices, and incomes, is likely to be negative in many countries, Zambia included. In the
15‐country sample used by Hertel et.al.,8 climate induced price rises increase extreme poverty by
1.8%. Furthermore, Ahmed et. al.,4 found that by 2080, an increase in the intensity of extreme dry
events would lead to a rise of extreme poverty by 4.64% in Zambia. Nonagricultural households, which
are net buyers of food, especially those in urban areas, will be one of the worst affected. A climate
induced rise in food prices will likely increase poverty rates of Zambia’s nonagricultural households by
102 percentage points. Potential impacts of rainfall variability on agricultural GDP are projected and
illustrated in Figure 4. The latest actual GDP growth information by major sector from IMF (2015) is

countries. Environmental Research Letters, 4(3)
5 Thurlow, J., Zhu, T. and Diao, X. (2012), Current Climate Variability and Future Climate Change: Estimated Growth and
Poverty Impacts for Zambia. Review of Development Economics, 16: 394–411. doi: 10.1111/j.1467‐9361.2012.00670.x
6

World Meteorological Organization (WMO) El Niño/La Niña Update, 12 May 2016

7 Funder, M. et.al., 2013, “The climate change agenda in Zambia National interests and the role of development cooperation,”

Danish Institute for International Studies (DIIS) Working Paper Series 2013:13
8

Thomas W. Hertel a,b, Marshall B. Burke c, David B. Lobell. The poverty implications of climate‐induced crop yield changes
by 2030. Elsevier, 2010.
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also provided for comparison. Thurlow’s model seems to correspond well with the negative growth of
agriculture GDP in 2013 as a result of drought and dry spells.

Figure 4: Potential Rainfall Variability Impacts of Agricultural GDP. Source: Thurlow, James et.al., 20109, Climate
change, economic growth and poverty in Zambia, Center for the Study of African Economies (CSAE)
Conference paper.

1.2 Temperature, rainfall, and seasons within agro‐climate regions
Zambia, a landlocked country, is located in latitudes 8° and 18° south and longitude 22° and 34° east
of the Greenwich Meridian. Forests and woodlands cover 66% of the total land area of 752,614 km2.
Zambia has a tropical climate favorable for agriculture including a variety of crops, fruits and
vegetables. There are three distinguished seasons, namely a cool and dry season (April‐August), a hot
dry season (August‐November) and a warm wet season (November‐April). Mean annual temperatures
in Zambia ranges between 18°C and 20°C and has increased by 1.3°C since 1960 with an average
increase of 0.29° per decade.10 During the cool season temperatures vary from 15° C to 27° C and
during the hot season from 27° C to 35° C. The number of hot days per year, on average, has increased
by 43 between 1960 and 2003. Since 1980 mean annual rainfall has decreased by 1.9 mm on average
per month and per decade as a result of the decrease by 7.1 mm per month in DJF (wet season) rainfall
per decade.11 The hot summer season receives almost no rainfall and the wet season receives rainfall
of 150‐300mm per month brought by the Intertropical Conversion Zone (ITCZ).
There are three major Agro‐ecological Regions (AER) (Figure 5) in Zambia. Region I is categorized as
low rainfall area with average annual precipitation of 786 mm, in the southern portion of the Southern
and Western Provinces. It is one of Zambia’s hottest, driest and poorest regions. It includes the valleys

9 Thurlow, James et.al., 2010, Climate change, economic growth and poverty in Zambia, Center for the Study of African
Economies (CSAE) Conference paper.
10 McSweeney, C., New, M. & Lizcano, G. 2010. UNDP Climate Change Country Profiles: Zambia. Available: http://country‐
profiles.geog.ox.ac.uk/ [Accessed 1 July, 2016]. McSweeney, C., New, M., Lizcano, G. & Lu, X. 2010. The UNDP Climate
Change Country Profiles Improving the Accessibility of Observed and Projected Climate Information for Studies of Climate
Change in Developing Countries. Bulletin of the American Meteorological Society, 91, 157‐166.
11

Ibid.
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of the Zambezi and Luangwa Rivers, where soils are sandy, categorized with poor fertility. Region 1 is
also unique in the sense that it includes a major game management area (Luangwa Valley), where
farming households coexist with wildlife. Maize, sorghum, groundnuts, sunflowers and cowpeas are
cultivated, and some fishing activities.

Figure 5: Average Annual Precipitation and Coefficient of Variation, by Agro‐Ecological Region. Source: World
Bank, 2009, Zambia Managing Water for Sustainable Growth and Poverty Reduction53.

Region II with three sub‐regions, IIa1 and IIa2, and IIb with average annual precipitation of 818mm,
941mm, and 930mm, respectively, is a medium‐rainfall belt running East‐West through the center of
the country on the plateau of the Central, Lusaka, Southern and Eastern Provinces. Region II is an area
with relatively good soils and receives more rainfall than Region I. It has the most favorable agro‐
ecological conditions in terms of rainfall, soil quality, and absence of tsetse fly12. There is also ample
irrigation potential. This allows for a diverse mix of crop and livestock enterprises. Because of its
proximity to Lusaka and other urban centers, Region II has received more assistance from government,
NGOs and donor organizations, and is the geographic focus of out grower (also known as contract
farming) schemes and conservation farming. Region IIb can be characterized as a low‐rainfall area in
the western part of the country that corresponds mostly to Central/Northern parts of Western
Province. This area is often considered a part of Region II, but is differentiated by lower rainfall and
sandier soils, poorer road and market infrastructure, high risk of droughts, mainly sorghum and millet
as staple crops along with cassava, with some maize also being grown. This drought‐prone area is also
suited to extensive livestock production, cashew nuts, and timber.
Region III spans the northern part of the country and has a population of over 3.5 million. It receives
over 1000 mm of rainfall annually. As a result, the soils within this region are highly leached and acidic.
Region III has a growing season of 160 days. The main crops, grown by traditional slash and burn

12

Tsetse or tzetze are also known as tik‐tik flies, inhabit the midcontinental Africa between the Sahara and the Kalahari
Deserts. They cause human sleeping sickness and animal trypanosomiasis, also known as nagana.

16

I

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

farming systems, are finger millet, beans and cassava. Cash crops include maize, sunflowers, coffee,
tea, tobacco, irrigated wheat and soybeans.

1.3 Water resources, agriculture and rural livelihoods in Agro‐ecological Regions I & II
Zambia’s strategic location makes it the second largest country in Southern Africa after Angola in
terms of water resources having approximately 6,000 m3 of water resources per capita.13 Despite the
fact that water resources are not equally distributed across the country, its territory falls within the
largest two river basins of Africa with 72% falling within the Zambezi River, including the catchments
of the Kafue and Luangwa Rivers and the rest falling within the Congo River Basin, including the
catchments of Luapula, Chambeshi and Tanganyika (Figure 6). Zambia’s renewable water resources
per capita has been estimated at 8,700 m3 per year, compared to 7,000 m3 for Sub‐Saharan Africa and
8,210 m3 for the global average.

Figure 6: River Basins in Zambia. Source: IWRM&WE IP, 2008

Ground water serves as a major source of base flow in the perennial rivers and has been estimated as
49.6 km3. It increases the flows of natural rivers and contributes from 30‐90% of the total flows.

13

FAO and IFC. Zambia Irrigation Market Brief, 2014
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Despite its vast water resources, Zambia is vulnerable to frequent droughts and floods and managing
sustainable water resources is critical for the increased sustainability of rural livelihoods.
The agriculture sector is vital for Zambia and employs 52 percent of its population as of 2012.
However, in terms of GDP – it only contributed to 9.6 percent as of 2013.14 Out of approximately 1
million farmers, which could be divided into three categories: Small‐scale farmers with five or less than
five hectares of farming land, emerging farmers with a farming land 5‐25 hectares and large‐scale
commercial farmers with farmland of more than 20 hectares. Agricultural production in Zambia is led
by small‐scale farmers. As noted in Figure 7, the main crops grown in Region I are groundnuts, cotton,
vegetables, sorghum, cowpeas, pearl millet, citrus, sunflower, banana and sweet potato. The priority
crops for Region II are: cotton, groundnuts, paprika, maize, wheat, sweet potato, sorghum, sunflower,
soybeans and castor. Small‐scale farmers are relying heavily on rain‐fed agriculture, which makes the
sector highly vulnerable to climate change variations.

Figure 7: Priority crops by Agro Ecological Regions. Source: http://www.erails.net/images/zambia/kms‐
zambia/kms‐zambia/agro_eco_zones_zambia.GIF

Agriculture is vital for rural livelihoods as it provides income sources and food security. The Zambia
National Adaptation Programme of Action (NAPA) indicates that the communities are vulnerable to

14

World Bank Group. De La Fuente, Alejandro; Murr, Andreas Erwin; Rascon Ramirez, Ericka G.. 2015. Mapping subnational
poverty in Zambia. Washington, DC: http://documents.worldbank.org/curated/en/2015/03/24201582/mapping‐
subnational‐poverty‐zambia
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climate change induced impacts, namely drought, flooding, extreme temperatures and extended dry
spells which could be a threat to food and water security and impact rural livelihoods. Regions I and II
are highly exposed to climatic hazards due to more frequent drought and floods events and to lack of
adaptive capacities.15
Maize, groundnuts, and cassava are the three major staple crops in Zambia currently engaging the
largest number of farmers.16 Important food cash crops in Zambia are presented in Table 1. As can
be seen from the table, maize and groundnuts are grown nationwide while cassava is dominating in
the Northern provinces. Also mixed beans and sweet potato that are grown by a large number of
farmers, the first again foremost in the northern provinces.

Table 1: Percentage of Zambian farming households planting crops, 2015. Source: RALS, 2015

Table 2 provides a summary of the characteristics of the three agro‐ecological regions, including the
corresponding agricultural livelihoods typical across those regions.

15

Government of Zambia, National Adaptation Programme of Action, 2007

16

Indaba Agricultural Policy Research Institute (IAPRI), Rural Agricultural Livelihoods Survey, 2015 Survey Report
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Region

Location/Provinces
Covered

Rainfall (mm)

Growing
(days)

season

I
Agricultural
Potential
Crop Potential

Soil Quality/types ‐
‐
Agricultural
Potential

Major
crops
grown/agricultural
activities
Maize
limited
by
rainfall.
Sorghum,
millet,
sunflower,
cassava,
cotton,
tobacco.
Livestock
limited by tsetse fly.

Poor

Limited
by
existence of tsetse
fly
and
trypanosomiasis

Maize,
groundnuts,
and wide range of
crops and livestock.

Good

Absence of tsetse
fly
and
trypanosomiasis

Region I

Most of Southern
Province and parts of
Western and Eastern
Provinces

600‐800mm

80‐120 days

Soils:
Sands

Region
II

Most parts of Central,
Eastern,
Lusaka,
Southern
Provinces,
parts
of
Western
Province

800‐1000mm

100‐140 days

Soils: Moderately
leached
sandy
loams

Shallow

Livestock Potential

Table 2: Characteristics of Zambia’s Agro‐Ecological Regions (AER I and II). Source: Siegel (2008) adopted from Siegel (2005)
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1.4 Socio‐economic conditions in agro‐ecological regions I & II
In 2009, Zambia has been ranked at 163 out of 182 countries on the United Nations Human Development
Index. The Human Development Report17 indicates that Zambia has made significant improvements in
education, health and material wealth over the last decade. Growth of real GDP has been registered as the
highest in comparison with Sub‐Saharan Africa, reaching a peak in 2010 at nearly 10% (Figure 8a). From
Figure 8b, it can be seen that Zambia has made some significant progress towards reduction of the
population in poverty, but more efforts in this direction needs to be taken. The HDR additionally suggests
that in order to achieve macroeconomic stability and prosperous economic growth, action needs to be
taken towards poverty reduction in all its dimensions.

(a)
(b)
Figure 8: (a) Real GDP Growth; (b) Proportion of Population in Poverty. Source: IMF, 2015, Staff Report for the 2015
Article IV Consultation

As one of the most important sectors in the country, agriculture faces many challenges and vulnerabilities
due to water‐related factors. One of the biggest challenges to rural livelihoods is the access to clean and
safe water, which has been estimated at only 37%.18 For agricultural livelihoods, there is a high risk
associated with limited water resources and food production. The agricultural sector provides for nearly
52% of Zambia’s livelihoods as of 2012.19. The sector is facing a number of challenges, such as the lack of
access to long‐term agriculture financing for small‐scale farmers, limited irrigation services and marketing
constraints in rural areas that threaten the main source of income for agricultural livelihoods.

17
18

UNDP. Human Development Report. 2011
Ibid.

19
World
Bank.
Zambia:
Poverty
Assessment,
accessible
online:
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTPOVERTY/EXTPA/0,,contentMDK:20204786~menuPK:435735~pagePK:
148956~piPK:216618~theSitePK:430367,00.html
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1.5 Climate change vulnerability, impacts and risks in agro‐ecological regions I & II
1.5.1

Climate and disaster risk profile (current climate)

Region I is vulnerable to climate change and it is considered as a drought‐prone/risk area, characterized
with low amount of rainfall. The region is covering the major basins of Gwembe, Lunsemfwa and Luangwa,
including the southern parts of the Western and Southern provinces. Region II is characterized with a
medium amount of rainfall and covers the Sandveld plateau of Central, Eastern, Lusaka the Southern
provinces, Kalahari sand plateau and Zambezi Flood plains of Western provinces. From the total area of the
region, which sums to 27.4 million hectares, only 50% could be accessible for agricultural processing. In the
southern and western parts of the country, austere droughts often trigger crop failure and averagely, two
to three drought years occur in the country in one decade. In June 2005 the Vulnerability Assessment
Committee (VAC) reported the demand for 120,000 tons of food for 1.2 million famishing and vulnerable
people in areas, disposed to drought.
1.5.1.1

Floods

Over the last decade, Zambia has been experiencing extreme rainfalls and flooding with recent event
occurring during 2006‐2007. The aftermath resulted in 41 (out of 72) districts being affected and nearly 1.5
million of people adversely affected. The impacts arising from a flooding are usually resulting in the
destruction of infrastructure and buildings, waterlogged agricultural fields, destruction of crops,
contaminated water supplies and increased human diseases.20 The most recent flooding event in 2010,
which occurred in Lusaka, caused the deaths of 87 people and 3,381 cases of cholera outbreak21. In the
districts of Kafue flats, cases of malarial and diarrhea have been recorded, whereas in the North Western
Provinces, cases of waterborne disease. A study on the Gwembe floods of 2002 and 2003 conveyed that the
consequences of the event led to land and soil erosion, reduction of arable land, reduced nutrition and
livelihoods and many other losses and damages. Climate induced events have a negative impact on the
availability of safe drinking water for livelihoods in Zambia. During flooding, the amount of disease
outbreaks increases, whereas the occurrences of droughts reduce the availability of safe drinking water.
Additionally, during flooding women and children often have to travel long distances under these conditions
to collect water, which makes them greatly exposed to climate vulnerabilities.
1.5.1.2

Drought

Droughts are relatively common in Zambia and on average, two to three droughts per year occur. The most
recent event in 2004‐2005 caused no rainfall in the biggest part of the country and affected all sectors in
the economy, particularly the agriculture sector. The droughts have concurred with flowering periods and

20

Government of the Republic of Zambia, National Adaptation Programme of Action, 2007

21

IFRC, 2010
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affected all major crops, including drought tolerant ones such as cotton and tobacco.22 The southern and
the western part of Zambia are the regions most vulnerable to droughts, which often cause total crop
failures.23 Figure 9 indicates those districts most at risk of food insecurity with most districts in the south
and west experiencing 3 or more seasons of food insecurity between 2003 and 2013. With the exception of
Nyimba and Livingstone, all districts in AEZ I & II have more than 13.8% of the population susceptible to
food insecurity. The impact of drought on the livestock sector has shown to be negative, because farmers
tend to sell their livestock during periods of droughts and trade them for food or other supplies. Cattle has
shown to be correlated with climatic variables and an increase in precipitation would lead to an increase in
cattle population, whereas an increase in temperatures would decrease the cattle population. According to
AIACC (2002), the Southern province uses cattle as a main input of nutrition and livelihoods and therefore
that part of society is the most vulnerable to climate change.

Figure 9: Concentration of food insecure districts between the 2002/3 and 2012/13 agricultural seasons. Source
Zambia VAM unit.

22

Government of the Republic of Zambia, National Adaptation Programme of Action, 2007

23

Government of the Republic of Zambia, National Adaptation Programme of Action, 2007; USAID, Country Strategic Plan for
Financial Years 2004 – 2010
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1.5.2

I

District specific vulnerabilities to climate induced shocks

Specifically, the 16 districts targeted by this project are already acutely feeling these impacts. In these
districts, average rainfall is between 700mm and 1000mm, reaching as high as 1200mm in Namwala and as
low as 400m in the Southern and Lusaka Provinces. Pests and diseases for both crops and livestock are
prevalent. Food insecurity is also common, with survival mechanisms and coping strategies often employed
to deal with the short term challenges.
The current vulnerability to climate and weather shocks in the 16 districts in AEZ I & II are presented in Table
3, and indicate that the districts have similar vulnerabilities, with subtle differences generally (these may be
greater depending on the particular location within a district). Included in the table is a summary of the
number of Blocks and Camps also found in each district. Droughts tend to happen every 3‐10 years (more
frequently in Chongwe, with droughts/prolonged dry spells every 2‐3 years), except in Mafinga, with floods
occurring during the rainfall season between November and March. In order to address vulnerabilities to
food security, farmers tend to use some (very limited) irrigation, and undertake casual off‐season
labour/employment, as well as selling livestock when necessary.

#

District

Province

Number
of Blocks

Number
of Camps

1

Chama

Muchinga

4

25

2

Nyimba

Eastern

3

16

3

Mambwe

Eastern

3

14

4

Chongwe

Lusaka

3

17

5

Rufunsa

Lusaka

2

12

Vulnerability

Present actions and
plans to address the
vulnerabilities

Average Rainfall: less than 800 mm
Pests & Livestock Diseases: December – March
Pests and crop diseases: December to
February
Droughts: Once in 5 Years
Floods: November to March in some areas.
Food security status: April to December.
Survival mechanisms include casual labour,
wild fruits and increased sale of livestock
where available

Conservation
farming is being
promoted;
Cultivation of off
season maize
through some
irrigation is going on
at low scale; off
season causal
labour/employment

Average Rainfall: 700‐1000mm
Pests & Livestock Diseases: November to
March. Crop pests’ incidences such as army
worms and stalk borers occur between
December and February
Droughts/ prolonged dry spells: occurs 2‐3
years from December to March
Floods: none
Food security status: April to September.
Survival includes sale of goats for those who
have and increased collection of wild fruits and
labour provision in exchange for money in
nearby towns

Conservation
farming is being
promoted;
Cultivation of off
season maize
through some
irrigation is going on
at low scale; off
season causal
labour/employment
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6

7

Mafinga

Namwala

Muchinga

Southern

4

4

18

Average Rainfall: over 1000mm
Pests & Livestock Diseases: November to
March
Pests & crop Diseases: December to March
Droughts: none
Floods: none
Food security status: April to October for
maize and cassava is available throughout the
year. Coping mechanisms include casual
labour and sale of livestock where available

I

Conservation
farming is being
promoted;
Cultivation of off
season maize
through some
irrigation is going on
at low scale; off
season causal
labour/employment

15

Average Rainfall: 800‐1200 mm
Pests & Diseases: November to March
Droughts: December to February
Floods: February to March
Food security status: Cereals available from
own sources from April to December‐ survives
on causal labour in times of leanness and also
sale goats and chickens coupled with
collection and consumption of wild fruits

Conservation
farming is being
promoted;
Cultivation of off
season maize
through some
irrigation is going on
at low scale; off
season causal
labour/employment

Average Rainfall: 800‐1000mm
Pests & Livestock Diseases: once in every 3
years (November to May)
Droughts: prolonged dry spells happen at least
once in 5 years (January to March)
Floods: once in every 3 years (January to July
Food security status: maize/food from own
sources/farming activities is from April to
August while rice is available from own sources
throughout the year
Average Rainfall: 800‐1000mm

Conservation
farming is being
promoted;
Cultivation of off
season maize
through some
irrigation is going on
at low scale; off
season causal
labour/employment

Average Rainfall: Below 800 mm semi‐arid
climate
Pests & Livestock Diseases: November to June
– Foot and mouth disease and lumpy skin
Droughts: once in every 5 years from January
to March lowering yields
Floods: once every 3 years between December
and March
Food security status: Cereals from own
sources last from April to September

Conservation
farming is being
promoted;
Cultivation of off
season maize
through some
irrigation is going on
at low scale; off
season causal
labour/employment

Average Rainfall: 400‐800mm
Pests & Livestock Diseases: Once in 2 years.
Amy worm outbreak: December to February.
Droughts: once in 10 years
Floods: December to February
Food security status: Cereals available from
own sources from April to October. Other
coping strategies include casual work outside

Conservation
farming is being
promoted;
Cultivation of off
season maize
through some
irrigation is going on
at low scale; off
season causal

8

Senanga

Western

4

12

9

Sesheke

Western

2

13

10

Sioma

Western

4

9

11

Mulobezi

Western

3

8

12

Kazungula

Southern

4

19

13

Luangwa

Lusaka

2

9

14

Siavonga

Southern

3

10

25
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the districts, increased livestock sale and
collection of wild fruits.
15

Gwembe

Southern

3

15

16

Chirundu

Lusaka

2

8

50

220

Total

I

labour/employment;
There are
vaccination and
dipping programmes
for the animals.
Government is
working on
establishing disease
free zones

Table 3: Summary of the vulnerability to climate induced shocks in the 16 target districts. Numbers of blocks and camps
in each district.

1.5.3
1.5.3.1

Climate change impacts on livelihoods in the agriculture sector
Climate scenarios for Zambia and Agro‐Ecological Regions I & II

Predicted changes in temperature and precipitation indicate that agro‐ecological regions I and II would
experience increased temperatures and more frequent flood and drought events. Projections from the
HADCM3 global Climate Model (GCM) over the period from 2010 to 2070 have been used to generate
climate scenarios.24
Precipitation:
Region I is projected to experience an overall increase from a minimum of 105 mm to maximum 560 mm of
monthly precipitation for the period of 2043 to 2059. The rainfall in this region is expected to increase
overall. Total rainfall in Region I would be below the average in comparison with the baseline scenario and
is expected to experience droughts in the years of 2014, 2044 and 2065. Region II would see an increase in
projected precipitation in comparison with the baseline scenario and would experience total monthly
precipitation below 500mm, with the exception of the year 2024, where rainfall would be 1200 mm. The
dampest period for Region II would be in the years of 2024 and 2059, whereas the driest years have been
projected as 2065 and 2035.
Temperatures:
The temperature across Zambia and overall along the entire Southern African regions is expected to
increase. For the period of 2010 – 2070 all the regions in Zambia are showing a similar increasing trend of
mean temperatures with an average increase of approximately 2 °C. Region I is expected to experience the
lowest mean temperatures in the years 2013, 2040 and 2062; and for Region II in the years – 2013, 2041
and 2061.

24

Government of the Republic of Zambia, National Adaptation Programme of Action, 2007

26
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1.5.3.2 Projected impacts on agriculture
Zambia’s NAPA (2007) classifies agriculture as one of the most vulnerable sectors to climate change. The
main hazards brought by climate change are water logging, soil erosion, intense frequency of droughts and
flash floods. With approximately 70 percent of the population dependent on agriculture for its livelihoods
(World Bank 2013) and extreme poverty concentrated in rural areas (World Bank 2016), climate change has
significant potential to increase the vulnerability of the poorest in Zambia.
In particular, climate variability is forecast to reduce yields of major crops (including maize, wheat, sorghum,
rice, and soybean)25 and to reduce total GDP for the agricultural sector by $2.2‐3.1 billion in mid‐term
projections (10‐20 years), representing more than fifty percent of the expected GDP losses from climate
change.26 Primarily dependent on small scale, rain fed agriculture, the country has shown high sensitivity
to climate variability, both droughts and floods, in the past.27
A study by the International Food Policy Research Institute (IFPRI) estimates that climate variability resulted
in losses of USD 4.3 billion during a 10‐year period28 with most of the climate induced impacts arising in the
Central and Southern regions of Zambia. By 2016, climate change variability is projected to expose 300,000
people below the national poverty line.29
Given the diversity of crops grown in the country as well as the climate in agro‐ecological regions, it is also
importance to understand potential impacts of climate change at a regional level. For example, Agro‐
ecological Region I in the south of Zambia has the least rainfall in the country and is considered to be the
most vulnerable to climate change.30 Certain crops are likely to do better under climate change scenarios:
for example, cassava is considered to be drought tolerant and resistant of high temperatures.31 Currently,
it is grown predominantly in Agro ecological Region III as well as parts of Region II, given need for higher
temperatures.
On the other hand, maize, grown by nearly 83 percent of Zambian households,32 is considered to be
vulnerable to climate change impacts. Maize in particular dominates in Agro ecological Regions I and IIa.33
Yet as Adhikari et al note, “Despite large variations in projected impact on maize yield, there is a general
consensus that climate change will adversely affect maize yield in East Africa [includes Zambia in this study].
Multiple studies indicated that East Africa could lose as much as 40% of its maize production by the end of

25

Adhikari, U., Nejadhashemi, A.P., & S.A. Woznicki. Climate change and eastern Africa: a review of impact on major crops. Food
and Energy Security 2015; 4(2): 110‐132.

26

Zambia Intended Nationally Determined Contribution, 2015

27

Climate Investment Funds, 2011

28

Thurlow, James & Zhu, Tingju & Diao, Xinshen, 2009. "The impact of climate variability and change on economic growth and
poverty in Zambia:," IFPRI discussion papers 890, International Food Policy Research Institute (IFPRI).
29 Ibid.
30

Climate Investment Funds, 2011

31

Jarvis, A., Ramirez‐Villegas, J., Campo, B. V. H. and Navarro‐Racines, C. (2012). Is cassava the answer to African climate change
adaptation? Tropical Plant Biology, 5(1), 9‐29.

32

World Bank (2013). Country Partnership Strategy for the Republic of Zambia for the Period FY13‐FY16. Report No 75089‐ZM.

33

Haggblade, S. and Nyembe, M. (2008). Commercial dynamics in Zambia’s cassava value chain. Food Security Research Project
Working Paper, 32.
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the 21st century.”34
Zambia’s INDC also notes other priority crops to enhance food security in the face of climate change,
including beans and cowpeas. Cowpeas are grown in all provinces but production is largely concentrated
in the Southern Province (58 percent of production). Cowpeas are both drought tolerant and, since they
do not require fertilizer and instead fix nitrogen and improve soil fertility, also do not contribute to
greenhouse gas emissions. For soya beans, yields are more impacted by rainfall variability and soil moisture
content than by rising temperatures. Yields are projected to increase in East Africa (including Zambia)
highland areas in climate change scenarios while decreasing in lowlands, though overall a decrease in
production is expected due to the ratio of lowlands to highlands in the region.35 Approximately half of
national soya bean production is in the Eastern Province of Zambia.
1.5.3.3

Projected impacts on water

Zambia is vulnerable to both droughts and floods, and recent episodes of both have highlighted this
vulnerability (see Figure 10). For example 1.2 million people were left food insecure for up to 8 months by
the 2005/2006 drought, while a majority of the nearly 500,000 people displaced by floods in 2007/2008
were in the Southern/Western provinces.36

Figure 10: Geographical Distribution of Drought and Flood Impacts. Source: Climate Investment Funds (2011).

Gannon et al37 summarize several studies with respect to future impacts of climate change on water
availability and variability. They note that rainfall is expected to be more erratic, with rainfall events
becoming less frequent but more intense, with more precipitation coming from extreme events, and that
this would be concurrent with a general drying trend overall. The decline in precipitation and shortening of

34

Adhikari, U., Nejadhashemi, A.P., & S.A. Woznicki. Climate change and eastern Africa: a review of impact on major crops. Food
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growing seasons would reduce agricultural productivity, while extreme precipitation events could, through
flooding and run‐off, destroy crops.

PART B – Institutions and ongoing efforts
Chapter 2: Institutional and policy context
2.1 Priorities identified in national development policies and strategies related to climate
change adaptation in the agricultural sector.
2.1.1

National Policies to support the Agriculture Sector

The Revised Sixth National Development Plan (R‐SNDP) 2013 to 2016 recognizes Agriculture as a critical
sector for investment, in order to reach the government’s Vision 2030 of becoming a “prosperous middle‐
income country by 2030.” It outlines six key investment areas critical for achieving this objective, which
includes agriculture, livestock and fisheries. Climate change adaptation is included as a critical consideration
in this sector, as well as a cross‐cutting priority area, emerging under several of the other investment areas
including water and sanitation, energy, and education and skills development. Specifically, the R‐SNDP
promotes the diversification of crops and the increase of farming area under irrigation as two ways in which
to combat these anticipated impacts. The government aims at increasing seed varieties through good
farming practices and through the development of the use of certified seeds and advanced agricultural
technologies.
The National Agriculture Policy (NAP, 2004‐2015) further contributes to the achievement of this
development plan. It identified key issues that negatively affect the agriculture sector to be:
 Low agricultural productivity
 Inefficient inputs and outputs of the agricultural markets
 Decreasing growth rate of agricultural exports
 Poor access, particularly for small‐scale farmers, to productive agricultural resources and services
 Weak public and private sector capacity to facilitate creation of the enabling environment, planning,
resource mobilization and implementation
Reform programmes in the agriculture sector have not been implemented in a coherent manner and there
is a need to ensure that the legal environment is enhanced. To achieve this, Zambia has revised the National
Agriculture Policy (2012‐2030) and has set the following objectives:
 Increase the yield of crops with comparative advantages,
 Improve agricultural inputs and markets and increase exports at a regional and international level.
 Improve the resources and services for women and young small‐scale farmers
 Extend the research in agriculture and to reinforce resource deployment and institutional abilities.
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Zambia’s Intended Nationally Determined Contribution (INDC)

As a response to the decisions adopted at the 19th and 20th sessions of the Conference of the Parties to the
United Nations Framework Convention on Climate Change (UNFCCC) and in line with decisions 1/CP.19 and
1/CP.20, Zambia’s Intended Nationally Determined Contribution (INDC) is comprised of adaptation and
mitigation components. Sustainable agriculture is one of the priority areas, contributing to both climate
change mitigation and adaptation. Its objectives are to enhance resilience to climate change; to promote
activities providing adaptation benefits in the rural areas; and to generate electricity from agriculture waste.
Those activities will create the foundation for co‐benefits such as poverty reduction in the rural areas of the
country, additional employment opportunities, and increased soil and crop productivity. Specifically, a
priority area for adaptation is Climate Smart Agriculture (CSA) for livestock, crops, and fisheries. Activities
include the promotion of crops like cassava, maize, sorghum, finger millet, beans and cowpea. Livestock
practices are also promoted, such as improved feed management, animal health and the use of drought‐
tolerant breeds.
Priority area three of the Zambia INDC has been identified as the conservation of water, associated with
activities such as the protection of catchment forests in the Zambezi, Kafue and Luangwa watersheds,
rainwater harvesting in the Zambezi, Kafue and Luangwa watersheds, improved water storage, improved
water transfer through piped systems and advancement of integrated water management. Priority area
eight has been identified as water technologies for irrigation and sustainable management for households,
agriculture and industrial purposes. Key activities involve water availability assessments in AERs I and II,
catalyze funding for water technologies; implementation of water technologies and ground and surface
water monitoring systems.
The Zambia INDC also prioritizes strengthening climate information services for early warning systems (area
six). Key activities for this area are to ensure that information is provided in a prompt manner and to
enhance the preparedness for adaptation against climate change, coordination and dissemination of early
warning system information and strengthened implementation of the decentralization policy.

2.2 Institutions and institutional frameworks at the national, provincial and community
level that address climate risk in the agricultural sector
Evidently, AER I and II, are areas highly vulnerable and prone to climate shocks, which have become more
frequent and intense across the country. Examples of such shocks include: drought, shortening of the rainy
season, flooding, and dry spells associated with crop failure. These climatic hazards have negative
repercussions on food and water security, soil quality, wildlife and sustainability of livelihoods at large.
Following a review of some existing policies [e.g. the Poverty Reduction Strategy Paper (PRSP, 2002‐2004),
National Disaster Management Policy (NDMP, 2005), National Agricultural Policy (NAP, 2004‐2015),
National Irrigation Policy (NIP, 2006‐2011), National Environment Policy (NPE, 2004) and Gender Policy)]
Quiroga highlights the following:
 climate change has not been integrated into a number of policies with an exception of the Fifth
National Development Plan (FNDP).
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policies do acknowledge that present climatic variability is, to a large degree, responsible for crop
failure and associated food, water and health insecurity;
policies advocate for an improved early warning system [EWS] that is effective at a local level;
climate change is not adequately taken into account, and the policies’ mitigation and development
strategies are likely to be less effective and potentially maladaptive in the future; and
National Agricultural Policy (NAP) and the National Irrigation Plan (NIP) promote an increase in
irrigation to reduce the reliance on rain‐fed agriculture.

However, the National Disaster Management Policy (NDMP) of 2015 has included climate change related
issues which were devoid in the National Disaster Management Policy of 200538. The Disaster Management
and Mitigation Unit (DMMU) a permanently established statutory government agency, forming part of the
Office of the Vice President, is charged with the responsibility of ensuring the achievement of the nation’s
disaster management objectives. Annually, contingency plans are developed for flash floods and drought
using information from the Zambia Meteorological Department (ZMD)39. The DMMU also relies on
hydrological information and water scenarios for its early warning systems which is provided by the Water
Resources Management Authority (WARMA), a statutory body established by the government to preside
over water resources management in Zambia. Figure 11 shows the structure for disaster management.
Quiroga40 indicates a number of outputs produced with regard to the integration of climate change risks
into critical decision making processes for agricultural management at the local, sub‐national and national
levels. These outputs include: 1) development of institutional capacity to support climate risk management
in the agriculture sector at the national, district, and village level, 2) development of effective Early Warning
Systems (EWS(s)) to enhance preparedness and reduce climate related risks, and 3) Economic impact
assessment of the value of climate risk information for farmers. Also, other household and community level
techniques adopted in response to anticipated climate risks include: 1) soil and water conservation
techniques (crop rotation and conservation agriculture), 2) crop diversification and alternative livelihoods
— to enhance resilience against the effects of climate risks, and 3) Community‐based water capacity and
irrigation systems improved.

38 GRZ (2015). National Disaster Management Policy. Disaster Management and Mitigation Unit (DMMU), Office of the Vice‐
President, July. Retrieved from http://www.preventionweb.net/files/47475_zambiadmpolicy2015.pdf
39

Muyunda, E. 2015. Presentation to the regional technical team and UNSER/CONOPS workshop, Pretoria, South Africa, October
28.
Retrieved from http://www.wmo.int/pages/prog/hwrp/flood/ffgs/meetings/presentations/day3/05‐dma/Zambia‐DMA.pdf.
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Quiroga, Eduardo R., “Adaptation to the Effects of Climate Variability and Change in Agro‐ecological Regions I and II in Zambia
(CCAP): Terminal Evaluation Report,” December, 2015.
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Figure 11: Disaster Management Structure. Source: Muyunda (2015)

2.2.1

Water management

The Water Resources Management Act No. 21 of 2011 has established the Water Resources Management
Authority (WARMA) to manage and regulate water resources in Zambia. In keeping up with the principles
of sustainability, equity and efficiency, the Water Resources Management Act No. 21 of 2011 (the “WRM
Act”) also sets out an ambitious vision for Integrated Water Resources Management (IWRM), including a
strong focus on redistribution of water resources towards the poor and on empowering historically
disadvantaged communities. In support of this process of redistribution and empowerment, the WRM Act
marshaled a process of institutional reform entailing a robust decentralized structure of water resources
management. A major component of this reform process include the development locally of Water User
Associations (WUAs) and, at a higher level of governance, Catchment and Sub‐Catchment Councils (CCs) as
governing structures for WARMA. As part of their core functions, the WUAs will be charged with the
responsibility of governance of water resources in their specified boundaries as the WUAs will form part of
the decentralized governance structure. Interestingly, the functions of the WUAs will be performed by the
water users themselves.
Water Resources Management Act No. 21 of 2011 Section 6(g) stipulates that “there shall be equity
between both gender in accessing water resources and, in particular, women shall be empowered and fully
participate in issues and decisions relating to the sustainable development of water resources and,
specifically, in the use of water;” The Act is very explicit in promoting women to take up leadership positions
in the management of Water user Associations. Since water advisories will operate as WUA, the aspect of
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empowering women farmers to take decision making positions will be emphasized. Currently there are 24
WUA whose composition and constitution are yet to be formalized. However the gender representation is
yet to fulfill aspirations of the WRM Act. This fulfillment of requisite gender representation, would also be
championed through the implementation of this project.
Considerable progress has been made in terms of Water Resources Master Plan. The Zambia Government
through the Ministry of Energy and Water Development is implementing the Zambia Water Resources
Development Project (ZWRDP) with the support from the World Bank. The overarching objective of the
project is to support the implementation of the Current Status on the ZWRDP Master Plan Currently, Zambia
is still referring to the 1995 Master Plan supported by JICA. However, Terms of References (ToRs) for
Consultant doing the Master Plan have already been done. The World Bank is now reviewing the ToRs and
subsequent actions will soon follow as per schedule. However, in generating information needed for a water
management master plan, the following have been done: (i) Delineation of catchments; The 6 water
catchment management areas have already been delineated and approved by Office of the Surveyor
General of Zambia; (ii) The World Bank funded Aurecon Consultancy looking at an optimized hydro‐
meteorological network for the country is underway; (iii) A draft water pricing strategy and tariff mechanism
for raw water is nearing completion; (iv) Development of regulations (Draft SI for Surface water now out,
groundwater regulations ongoing), and; (v) National aquifer mapping and characterization campaign at
DWRD is underway
2.2.1.1

Background and summary of the concept of WUAs

The WRM Act makes provision for creation of multi‐stakeholder WUAs consisting of various players in water
resources management and who in themselves, represent different sectors of water users. The new and
exciting phenomenon sparks enormous optimism and expectation as it signifies a novel approach in an
effort to achieve integrated water resources management. WUAs also represent a progressive departure
from what were couched as single‐sector associations and advisory units formed in various water user
bodies/stakeholder. Under the WRM Act, it is envisaged that the WUAs would represent stakeholder
engagement, management, governance and adaptation.
Despite the key role to be played by WUAs and CCs in addressing the need for redistribution of water
resources and the empowerment of historically disadvantaged communities, the institutional reform
process has proceeded very slowly. This is largely because WARMA is still in the process of formulating the
requisite regulations to guide the establishment of WUAs and CCs as required under the WRM Act.
In addition, section 24 provides that WUAs are to be established by statutory instrument upon
recommendation of WARMA. WARMA would require financial capacitation for formulation and passing of
statutory instruments through the engagement of a qualified legal drafter.
In terms of modalities for establishment of WUAs, WARMA requires an extensive sensitization exercise to
disseminate information regarding the concept of WUAs to various stakeholders as well as gather
information on the number of water users/stakeholders in various localities to aid the establishment of
effective WUAs.
As part of post establishment support, WARMA will require to offer support to the WUAs to capacitate the
WUAs to perform their statutory duties as enlisted under section 25 of the WRM Act as follows:
a) Undertake projects that will ensure catchment protection;
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b) Monitor water quality and ensure water resources conservation;
c) Collect hydrological, hydro‐geological, meteorological, environmental, socio‐economic and water
quality and quantity data;
d) Facilitate inspections;
e) Promote participation of the community in water resources management and ensure gender
mainstreaming in the decision‐making process relating to the use of water;
f) Investigate and deal with disputes relating to the use of water;
g) Propose local water management plans to the sub catchment council and implement the plans.
In as much as the WUAs would not be precluded from devising innovative means to raise resources for their
operational requirements, WARMA is mandated to offer render technical and financial support to WUAs.
This entails training as well as continuous capacity building of WUAs in an effort to equip them with the
requisite financial and technical resources for management/governance of water resources.
Lastly, with the availability of the required resources, WARMA would also endeavor to continually monitor
(M & E) the operations of the WUAs to ensure value added services.

2.2.1.2

Statutory Structure and Gaps

As earlier underlined, the institutional structure of WUAs is provided for in the WRM Act particularly section
24. The WRM Act requires that each WUA consists of:
a) Users of water;
b) An appropriate authority;
c) A conservancy authority; and
d) A local authority or traditional authority.
WUAs are thus one among a number of practical institutional instruments for ensuring inclusiveness,
representivity and democratization of water resources management. Unlike single‐sector associations or
institutional advisory bodies, “WUAs necessarily must represent people or users from all races, creeds and
sectors” (John Colvin et al, 2010).

2.3 Stakeholder Engagement: prioritizing women under the Agriculture Support
Programme (ASP)
Women are being challenged with certain gender‐based limitations, for example disproportions in land
access, credit and extension services, trainings and being underrepresented in decision‐making. Women
account for as much as 80% of food producers and that is why it is crucial for the Government of Zambia to
address women’s economic empowerment.
The Ministry of Agriculture initiated the ASP programme with the overall goal of improving small‐scale
farmer’s livelihoods, increasing food security and income. Gender was an important component of the
programme and resulted in more women being involved in decision‐making, having improved both farming
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and entrepreneurial skills and having increased income and improved the overall household relationships.
The programme advocates that the key to success stands in the “household approach”, where the entire
household jointly contributes to the programme.41

2.4 Sector/policies and protocols with links to Agriculture:
The revised sixth national development plan aims to review the legislation and ensuring job creation. One
of the key sectors, aligned with the strategy is agriculture. Emphasis is being placed on job creation through
production and livestock productivity, value added to agricultural products, aquaculture and high value
crops. To achieve this, the following strategies would take place:
 Upgraded use of technology
 Cultivating skills
 Increased productivity
 Allocation of low cost inputs
 Creating of marketing and distribution channels
 Designing relations between agriculture and agro‐based industry
 Integrate Zambia with the global markets
During the Plan period, the following Table 4 outlines some of the major programmes/projects that will be
implemented across the Provinces of this project:

Province
Central

Eastern

Programmes/project
 Construction and rehabilitation of water supply and sanitation infrastructure in Mumbwa and
Itezhi‐tezhi;
 Construction of Mulungushi Hydro‐Power Plant in Kabwe;
 Construction of livestock breeding (multiplication) centre in Chibombo
 Establishment of 2Youth fish farms and 2 youth livestock feed production centres;;

Lusaka

 Dam construction in Chongwe and Kafue

Northern

 Construction and rehabilitation of water supply
(Kasama,Luwingu, Mbala, Mporokoso and Mungwi)

Southern

 Dam construction in Gwembe, Kalomo, Kazungula and Monze
 Construction and rehabilitation of water supply and sanitation infrastructure in
Kalomo,Kazungula, Siavonga and Sinazeze
 Building of the livestock and livestock products research centre in Namwala
 Establishment of small‐scale milk processing plants

Western

 Dam construction in Kaoma and Sesheke
 Construction and rehabilitation of water supply and sanitation infrastructure in Kalabo, Lukulu

and

sanitation

infrastructure

41

Swedish International Development Cooperation Agency. Gender Approaches in Agricultural Programmes Zambia Country
Report. A special study of the Agricultural Support Programme (ASP). 2010
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and Shangombo
Table 4: Major programmes/projects proposed for implementation under the Revised Sixth National Development
Plan

Monitoring, Evaluation and Implementation will be allocated to various levels of the Government and at
the province and district levels, services will be provided by the Provincial Development Coordinating
Committees (PDCCs) and District Development Coordinating Committees (DDCCs). Cabinet Office will
coordinate the policy analysis, at national level, and implementation and the Ministry of Finance will
coordinate programme coherency, monitoring and implementation. Plan of implementation is exhibited in
Figure 12 below:

Figure 12: Institutional Framework for Monitoring and Implementation. Source: The revised sixth national
development plan

Existing programmes on the formulation of the National Adaptation Programme of Action with the Ministry
of Agriculture and Cooperatives include:
 Irrigation development fund. The Programme’s objective is to promote well‐structured and
profitable irrigation sub‐sector, appealing to both public and private sectors. Small‐scale farmers
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will have the access to irrigation sub‐sectors loans and grants in order to acquire irrigation
technologies to address climate change hazards such as droughts.
Agriculture infrastructure and land development. The Programme’s objective is to improve the
agricultural infrastructure and to promote sustainable productivity by developing new 9 farm blocks
and farming technologies, accessible to all farmers.
Livestock development programme. The aim of the programme is to improve the productivity of
the livestock sector and to sustain the marketing of livestock and livestock products. The
programme will develop an early warning system to create awareness of disease outbreak control.
Agricultural services technology development. The programme’ s objective is to promote crop
diversification and to develop suitable farming techniques and technologies for sustainable farming
systems.
Fertilizer Support Programme. The programme aims to improve food security and targets small‐
scale farmers and provides seeds at a 50% subsidy and early maturing seeds.
Conservation tillage for moisture conservation. The Programme’s objective is to sustain yield, to
minimize production costs and to sustain soil and increase soil water storage with the use of
advanced technologies, suitable for periods of droughts.

In addition, the Government of Zambia recently approved its National Policy on Climate Change. The aim
of this policy is to re‐align its climate sensitive sectors of the economy and its society in order to meet its
developmental goals through adaptation and mitigation interventions. One of the sectors prioritized under
this policy is agriculture, given its strong contribution to the economy and also its vulnerability to climate
change.

2.5 Non‐governmental organizations engaged in the agriculture sector
There are many NGO’s working in Zambia in the agricultural sector and whilst it is not possible to list all of
them, some of the most relevant to the work discussed in this feasibility study are:
 Harmonized Seed Security Project (HaSSP) is a partnership between FANPRAN (Food, Agriculture
and Natural Resources Policy Analysis Network) NGO and the Swiss Agency for Development and
Cooperation (SDC) aimed at improving food security of small‐scale farmers in the SADC regions
(Malawi, Swaziland, Zambia and Zimbabwe). The project’s objectives are to ensure that
phytosanitary policies are aligned with SADC protocols, seed certification facilities and government
capacities are strengthen.
 Farmers’ Club Programme implemented by Development Aid from People to People (DAPP) is
engaged in unlocking the potential of farmers in Zambia and improving their living conditions
through capacity building initiatives. The programme is divided into two phases– one is for small‐
scale irrigation projects in the Central and Copperbelt provinces and another is for food security,
income and gender mainstreaming in the Southern province.
 Climate Smart Agriculture and Entrepreneurship in Young Farmers Clubs is a project, subsidized by
the Technical Centre for Agricultural and Rural Cooperation (CTA) and is being implemented by
DAPP in the Chibombo district of the Central province in Zambia. The project’s objective is to
reinforce the youth participation in agricultural entrepreneurship and to increase the opportunities
among young farmers.
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Empowering Women Farmers in Rural Zambia through National Agriculture is a partnership
between Shumei International and the Mbabala Women Farmers’ Co‐operative Union aimed at
improving crop yields, but also revitalizing traditional cultural values. The project resulted in an
increase from 2.5 tons of maize to 7.5 tons per 10 hectares.

Additionally, Oxfam are engaged in the following activities and projects:
 Zambia Climate Justice Initiative (ZCJI): The ZCJI was implemented by Oxfam over three years and
evaluated in 2015. The purpose of the ZCJI was “to develop and promote resilient livelihoods
among small scale farmers and households in communities by enhancing water and land resource
management and promoting the role of women in developing climate change adaptation
strategies.” The project was implemented in the Kazungula and Namwala districts of Agro‐
ecological Region 1 and targeted 1,500 beneficiaries. Project activities focused primarily on training
community members on resource management, low cost irrigation technology, land and water
rights, and gender issues. Whilst the project has finished, it provides useful lessons for project
design. In particular the evaluation recommended incorporating marketing training so beneficiaries
could participate in the commodity value chains more effectively; making use of existing community
structures and institutions for effective implementation; and encouraging improved record keeping
of agricultural inputs, production, and incomes to facilitate knowledge sharing and lessons
learned.42
 Increasing women smallholder farmers’ agency and leadership in rural livelihoods: This Oxfam
project uses the organization’s Gendered Enterprise and Markets (GEM) approach to integrate
gender, markets, and climate change adaptation. The project runs from 2014 to 2017 and focuses
on 1) capacity building of producer groups 2) empowerment through women‐focused producer
groups and ensuring women’s representation; and 3) advocacy to improve producer group
decision‐making, private sector investment strategies, and public sector spending. The project has
3,000 beneficiaries and is being implemented in the Mufulira, Kitwe, Kalulushi, and Ndola districts
in the Copperbelt region (soya and dairy value chains), Chirundi district in Lusaka province (banana
value chain), and Kazungula district in the Southern province (chili value chain).43

2.6 Private sector organizations working throughout the value chain
The following are some of the major private sector organizations working within different aspects of the
agricultural value chain in Zambia:
 Better Life Alliance is a public‐private partnership between two private companies – Cargill and
General Mills and the Government of the USA, The Norwegian Royal Government and the NGO –
Wildlife Conservation Society and it is aimed at improving extension services, promoting agricultural
diversity and conservation farming. The project is targeting the Eastern province of Zambia and in

42

Elekani, H., M. Chikoye, B. Kabanda, M. Muleba, & S. Chileshe (2015). Zambia Climate Justice Initative (ZCJI): End of Project
Evaluation. Accessed from Oxfam Zambia

43

Personal communication with Oxfam Zambia; Rost, L (2015). Rapid Care Analysis Copperbelt, Zambia. OxfamGB.
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2012 the project have trained 30,009 farmers in conservation agriculture and agroforestry, and
yields have increased by 79 percent for groundnuts, 55 percent for beans and 117 percent for rice
over one year period of time.
Another public‐private partnership is the framework of the Competitive African Cotton Initiative
(COMPACI) programme, financed by the Bill and Melinda Gates Foundation (BMGF) and
implemented by the German Investment and Development Company (DEG)/ German Technical
Cooperation (GTZ). The Programme’s objective is to protect the environment in the leading cotton
producing countries and to increase the demand for African cotton on the market. As of 2013, the
programme has organized agricultural trainings for more than 388,000 cotton producers, 606,000
farmers have stipulated contracts with various cotton companies, from which 415,000 are verified
CmiA producers and 99,000 are female farmers.
NWK Agri‐Services has been providing extension services and training to farmers through the
Yield/COMPACI Programme for five years and has recently expanded the training to soybean
production. The Programme’s aim is to enhance farmers’ yields in all their crops and to increase
their net earnings per hectare. It is being implemented with donor co‐funding from DEG and the Bill
and Melinda Gates Foundation and more recently USAID Trade Hub in respect of soybeans. Results
have shown that farmers benefit significantly from adopting the Yield/COMPACI Programme
principles, in terms of yields compared to “non‐Yield/COMPACI trained famers”. To date, the
Yield/COMPACI Programme has had encouraging results, with over 120 291 farmers trained
through the programme since its inception (23 132 of the previously mentioned farmers are
female).

Chapter 3: An overview of current status, past and on‐going efforts to
strengthen agricultural livelihoods, develop resilient agricultural value
chains, manage water and climate risks
The vulnerability of rural Zambia to the negative externalities (floods, and drought among others) of climate
variability and change cannot be overemphasized. The low resource base for smallholders hinder resilience
efforts against climatic risks. Consequently, production risks such as crop failure, food insecurity and
unsustainable livelihoods are the end result. Also, these plausible factors that can negatively impact
agricultural productivity associated with the prevailing farming system, which in turn, will adversely affect
food availability and farm incomes. Therefore, investments addressing the barriers of reliance on rainfall
for agricultural production and soil and land quality loss due to unsustainable agricultural practices, stand
paramount in fostering resilience against climatic shocks.
The Government of Zambia has already supported efforts to address these vulnerabilities and strengthen
the resilience of the agriculture sector. Most of these initiatives focus on directly supporting smallholder
farmers introduce new agricultural or water management approaches. This is coupled with support to
strengthen information systems, such as weather observation networks and water monitoring stations,
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such that farmers can better plan for the changing climate conditions. Emphasis has also been placed on
strengthening agricultural value chains, and ensuring smallholder farmers can better access markets.
The following section provides summaries of past and on‐going initiatives that have contributed to
strengthen resilience of smallholder farmers. These projects can be classified into four areas: increasing
access to climate information and relevant early warning systems to support farmer decision‐making; access
to water and irrigation for farmers; introducing new agricultural and livelihood practices; and supporting
agricultural risk transfer, value chains and access to markets for stallholder farmers.

3.1 Increasing access to climate information and relevant early warning systems to support
farmer decision making
The ZMD is the primary provider of meteorological services in Zambia and the principal institution for
gathering weather and climate information and making forecasts. ZMD is responsible for storing weather
and climate data and information, as well as communicating this data and information to local communities
and various government ministries and departments. ZMD’s mandate includes the following: i) establish
and maintain a network of surface and upper air stations for the purpose of observing the weather and
regional meteorology; ii) process and analyse meteorological data for use in the planning of economic
development and for rational exploitation of natural resources; iii) provide meteorological information
services to government departments, public corporations and the general public; iv) provide meteorological
services for the development of agriculture, water resources and other weather sensitive economic sectors;
and v) conduct research in meteorology and to co‐operate with organisations concerned with
meteorological research and applications. ZMD’s annual budget including operation and maintenance is
~US$320,000 per annum.
3.1.1

The weather station network

The weather and climate observation network under ZMD includes 39 manual weather stations (Figure 13).
Thirty of the manual stations are synoptic, while nine are agro‐meteorological stations, with the majority of
stations designed to serve the aviation sector. Stations are mostly located on plateaus, rather than in
climate‐sensitive valley areas. Stations should be manned by up to 5 observers, who should observe hourly
for between 9 and 24 hours a day. However, most stations are manned for less than 12 hours a day by 1 or
at times 2 observers. In principal data from the stations are transmitted to ZMD HQ and to the ZMD office
at the Lusaka International Airport every 3‐6 hours via phone or HF radio with 13 out of the 30 synoptic
stations meant to transmit their data in real time into the Global Telecommunication System (GTS) of the
World Meteorological Organisation (WMO). However, observations are often submitted weekly or even
monthly at a time, and often by post. As a result, observations are largely not used to make forecasts, and
meteorological data from Zambia are not available for use within international weather forecasting models.
The 39 observation stations are supplemented by a voluntary rainfall station network consisting of ~200
rain gauges located at agricultural research centres, education institutions, commercial farms and religious
mission centres. Supply of data from these stations to ZMD is sporadic.
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Figure 13: Towns where meteorological station network infrastructure is located across Zambia.

The manual observations stations are currently supplemented by a growing set of automatic weather
stations (AWS) which report live to ZMD HQ (see Figure 14). The installation and procurement of these AWS
have been supported by several projects (including JICA, PPCR, LDCF CI/EWS), some of which are still
ongoing (LDCF CI/EWS). Figure 14 shows that at any one time there will be a live stream coming from some
AWS (green) but not from others (shown in red). This is expected as at any one time there may be
interruptions to live streaming due to communications disruptions and/or equipment
problems/maintenance. In this case it can be seen that many of the stations in AER I & II are reporting their
data live to ZMD HQ.
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Figure 14: Current distribution of automatic weather stations reporting on the network – green currently reporting
live, red non‐live reporting.

In addition to those AWS installed directly by ZMD the SASSCAL project (see below) has installed 18 AWS
across Zambia (see Figure 15). Data from these stations are available through the internet and can be
accessed at http://www.sasscalweathernet.org/index.php?MIsoCode=ZM. Whilst not as dense as the
network installed by ZMD itself, these stations complement the ZMD network, providing backup data for
similar locations and enabling observations to be extended to some areas which are not covered by the
ZMD network.
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Figure 15: Map of AWS installed through the SASSCAL project and reporting live conditions on the internet (see
http://www.sasscalweathernet.org/index.php?MIsoCode=ZM)

Recently, work has started to integrate satellite based observations with weather station data to improve
the spatial coverage of weather/climate observations over Zambia. In partnership with the International
Research Institute (IRI)44 ZMD has been developing map rooms45 through their Enhancing National Climate
Service initiative (ENACTS) programme. The goal of ENACTS is to provide reliable and readily accessible
climate data at high resolution to decision makers across Africa. ENACTS delivers robust climate data,
targeted information products and training that’s relevant to user needs, enabling them to apply climate
information to decision making with confidence. The advantage of this approach is that it does not rely on
weather stations for future monitoring (though it requires historical data to estimate correction factors for
the satellite data). It therefore to some degree mitigates the need to operate and maintain high cost and
sparse weather station networks. This is a well‐recognized problem and the use of supplementary satellite
data is encouraged where the data is accurate enough, including pilots of the weather index insurance
scheme being rolled out by WFP (see section 3.3.11).
The current status of the weather station, including new investments through different projects is shown in
Figure 16.

44

http://iri.columbia.edu/resources/enacts/

45

The current Zambian maproom can be accessed at: http://41.72.104.142/maproom/
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Figure 16: Current ZMD network including manual stations and AWS installed through different projects.

3.1.2

Weather and seasonal forecasts

ZMD produces short‐term (daily and 7‐day) weather forecasts, while longer‐term seasonal forecasts are
produced by ZMD as part of the SARCOF (Southern African Climate Outlook Forum) process. Daily weather
forecasts are produced through the following steps:
 previous days forecasts are reviewed;
 current weather reports (from the ZMD observation network) are checked for consistency when
available;
 Regional Meteorological Centre fields (both current and forecast) are reviewed (from South African
Weather Service, European Centre for Medium‐Range Weather Forecasts, Meteo France, UK
Meteorology Office, Canada and National Centres for Environmental Prediction);
 regional satellite imagery is compared with forecasts and available observations;
 a subjective inference is made, based on expert opinion; and
 a consensus forecast is produced which is issued via e‐mail (to a subscriber list) and to the Zambia
National Broadcasting Corporation and to the Zambia News and Information System.
Seasonal forecasts are produced through the SARCOF process, whereby a SADC regional consensus forecast
is produced. ZMD contributes to this process by issuing a downscaled national seasonal forecast based on
a statistical analysis of historical climate observations and sea surface temperatures. This national forecast,
which provides some indication of the quality (timing and nature) of the rains, is issued to various user
sectors who utilize these forecasts for planning their operations e.g. water resource managers at ZESCO.The
seasonal forecasts are prepared and disseminated between mid‐September and mid‐October.
There are seven products and services being offered by ZMD. These are:
 Daily (subjective) weather forecasts prepared for e‐mail and radio dissemination;
 seasonal rainfall forecasts issued in September/October;
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TV weather reports and forecasts issued 3 times a week on Mondays, Wednesdays and Fridays;
10‐day Crop Weather Bulletin issued every 10 days during the rainy season (see app;
aviation forecasts issued at all scheduled flight airports and aerodromes in the country;
severe weather warnings issued when an event is anticipated;
technical reports/publications issued periodically;

Daily and weekly forecasts are issued to those on an e‐mail list46, as well as via radio. Meteorological hazard
warnings on tropical cyclones, strong winds, thunderstorms, intense cold, floods and drought to alert the
public and relevant government agencies to undertake appropriate interventions are disseminated using
national radio broadcasts, telephones, email, print and electronic media. Warnings are also sent to national
departments and the Disaster Management and Mitigation Unit (DMMU). However, the accuracy of these
hazard forecasts is limited by a number of factors (see below), as well as the fragmented dissemination
system means information and warnings are delayed in dissemination, often not being received by users.
Zambia has benefited from the PUMA (also known as the Meteorological Transition in Africa Project),
AMESD and MESA projects47. Under the PUMA project, 3 satellite data receiving stations (GEONETCast
stations) were installed at ZMD, MoA and Ministry of Lands, Natural Resources and Environmental
Protection (MLNREP). The CI/EWS project (see section 3.1.4 below) has supported training of 30 ZMD staff
in the utilization of the GEONETCast (EUMETCast) products and the operation and maintenance of the
system. Furthermore, 5 staff (2 ZMD, 1 each from MoA, WARMA and DMMU) have been trained under the
MESA project (short course at University of Zimbabwe) in producing Flood and Drought information and
EWs using data and products from the GEONETCast system. Moreover, the MESA project will provide
improved GEONETCast system to ZMD, WARMA, University of Zambia, MoA and ZEMA before the end of
2016.
The shortage of weather and climate information, some further monitoring stations, and the capacity of
ZMD staff to apply objective forecast techniques (e.g. using statistical corrections) negatively affects the
country’s ability to monitor, detect and predict climate variability and climate change. Whilst this situation
is improving the above factors compromise the ability of ZMD to provide detailed and accurate weather
and climate information and products (including <1 day now casts and 1‐10 day weather, seasonal and
climate forecasts). Obsolete and inadequate equipment – including limited computers, forecasting facilities
and communications to access modern weather forecasting technology – limits the integration, display and
analysis of weather and climate data and its use. The shortage of automated monitoring stations and
inadequate quality control procedures reduces the quantity and timeliness of weather and climate
information monitoring products available for informing long‐term development plans.
Other difficulties faced by ZMD above include: i) unreliable provision of data from the existing network –
manual stations are supposed to send data at set synoptic hours i.e. (GMT) 06h00, 09h00, 12h00, 15h00,
18h00 and 00h00, however, this data is not always provided, particularly from the stations manned by 1
person; ii) staff shortages; iii) lack of relevant skills related to the latest technologies in meteorology –

46

In‐country consultations suggest that the issuance of forecasts is not regular.
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http://www.mesasadc.org/agriculture
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particularly in support staff and in new staff recruited by ZMD, including the development of new objective
forecasting approaches; and iv) lack of access to weather and climate model‐related computing equipment.
These challenges are being addressed to some extent by the various baseline projects and related initiatives.
AWSs are being provided by the: i) SASSCAL project; and ii) LDCF CI/EWS project. Whilst this improves the
spatial coverage of the ZMD observation network, further additional stations are still required to cover all
agricultural areas in the south of the country. The LDCF CI/EWS project is also investing in computer systems
and training to improve forecasting, as well as some limited work on tailored forecasting for different
sectors. A number of additional development partners and projects in Zambia (in particular GIZ) are
investing in hydrological and meteorological infrastructure and training to support the ZMD and WARMA in
addressing their current capacity gaps.
Besides ZMD there is also climate modeling expertise (though mostly for analyzing observations and long
term climate projections) at University of Zambia (UNZA). UNZA is participating in the Coordinated Regional
Climate Downscaling Experiment (CORDEX) Project – focusing on long‐term climate modeling (10‐50 years)
to inform climate change adaptation planning. This is an initiative of the World Climate Research
Programme, and involves the downscaling of Global Climate Models (GCMs) using Regional Climate Models
(RCMs) to produce downscaled climate change scenarios for Zambia. This expertise is valuable, though
further collaboration is required with ZMD for the outputs of the project to be fully utilized for evidence‐
based adaptation planning.
There are various actors involved in the generation and dissemination of climate‐related early warnings.
These institutions (e.g. DMMU, WARMA and MAL) use climate and weather information provided by ZMD
to generate warnings. These warnings and collaborations are described below per sector. The approach is
currently uncoordinated, resulting in mixed messages reaching sector and community end users at sporadic
time intervals. This is because of a lack of streamlining and data standards and warnings protocols, and
results in less effective warnings as end‐users are uncertain of how to react. It is also dependent on the
types of information provided by ZMD, which are often not tailored to the needs of end users. The
development of new products utilizing different analyses and approaches to address these gaps is critical
to increase the uptake and use of climate‐related information.
3.1.2.1 Agriculture and Food Security
The Agricultural Statistics and Early Warning Section (ASEWS) within MoA has the responsibility of providing
early warning information on food security. This includes crop forecasting, between March and April, and
post‐harvest surveys, between September and October. The key participating institutions providing input
into the sector are ZMD, CSO, FEWSNET and DMMU.
MoA extension officers at block and camp levels collect the following information: i) status of farm inputs
(seeds and fertilizer); ii) date of planting; iii) phenological observation during the rainy season; iv) livestock
status; and v) rainfall data from installed rain gauges. This information is filled in on a specific form which is
sent to the District Agricultural Coordinator (DACO). The DACO compiles the information which is in turn
sent to the Provincial Agricultural Coordinator (PACO), who sends it to the ASEWS at MoA HQ for processing
and analysis. ASEWS combines this information with ZMD seasonal rainfall forecasts and Ten‐Day Crop
Weather Bulletins to generate the monthly Crop and Livestock Bulletin and Food Security Situation Bulletin
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for the country. This information is disseminated to local communities through the MoA extension officers
at block and camp level.
The bulletin is sent via e‐mail to cooperating partners, NGOs, UN agencies, the private sector and the Zambia
National Farmers Union (ZNFU). At the local level, the DACO distributes the information to extension
officers at block and camp levels for onward dissemination to the local farmers for planning appropriate
agricultural activities during the rainy season.
CSO, a department under the Ministry of Finance and National Planning (MFNP), is a contributor to the
ASEWS. Through its Agriculture and Environment Statistics Division, CSO conducts three types of survey: i)
Crop Forecast Survey (December/January); ii) the Agricultural and Pastoral Production Survey (April/July);
and iii) the Post Harvest Survey (September/October). A household listing and crop forecast is issued in
March/April. CSO uses the AGROMET SHELL model to forecast crop production. This model uses rainfall
data/forecasts issued by ZMD as input. CSO has a website where all statistical information of Zambia can in
theory be accessed to stakeholders in the country and beyond. However, the website is generally not
accessible and data are outdated.
3.1.2.2 Disaster Management and Mitigation Sector
DMMU is the agency mandated with Disaster Risk Reduction and dissemination of disaster‐related
information and warnings to rural communities. The focus of activities is generally reactive, i.e.
rehabilitation and reconstruction activities, though there is a willingness and activities to improve
preparedness ahead of disasters (using climate and weather forecasts being one such area). Data is
requested for the purposes of contingency planning and budgeting based on the seasonal predictions of
floods and droughts. This is based on overlaying risk maps – supplied by the Vulnerability Assessment
Committee (VAC) within the WFP – with national seasonal forecasts supplied by the ZMD. A subjective
estimate of the cost of disasters over the next rainy/dry season is then made, and a contingency budget set
aside.
Currently DMMU issues official warnings via mobile phone, the media, megaphones and through flyers.
When disasters occur, the Emergency Operation Centre (EOC) is tasked with reacting. The EOC’s activities
are informed by 1‐7 day forecasts issued by ZMD. At present, however, the information is not provided to
DMMU with sufficient accuracy or timeliness to provide adequate warnings. To maintain close links with
multi‐sectoral institutions that provide early warning services, DMMU has established an Expert Group to
form a core Early Warning System Sub‐Committee to work with the EOC to strengthen
preventative/planning activities. An integrated Zambia Emergency Preparedness Response Information
System (ZEPRIS) model is being developed to connect EWS providers and end‐users. In this regard, protocols
between DMMU, ZMD, MoA and CSO need to be strengthened.
3.1.2.3 Water and Energy Sector
Energy utility companies such as ZESCO Ltd and Zambezi River Authority (ZRA) use rainfall forecasts as inputs
into their hydrological models for electricity generation. These then produce flood forecasts for regions and
river basins (such as the Zambezi) close to ZESCO and ZRA operations. However, flood forecasting activities
in Zambia are currently weak and there is limited water resource modelling undertaken to try and predict
supplies, especially for agriculture.
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3.1.2.4 Health Sector
The MoH has an Early Warning System for Disease and Epidemics with a well‐established Health
Management Information System (HMIS) maintained at MoH HQ. At the national level, MoH is a member
of NDMTC sub‐committee on Health, Water Sanitation and Nutrition. It also sits on the National Epidemic
Preparedness, Prevention, and Control Management Committee co‐chaired by Ministry of Local
Government and Housing. MoH has strong collaborations with the Defence Forces, WHO, UNICEF, NGOs
(e.g. Red Cross) and Local Authorities. The early warnings inform communities about outbreaks of diseases
like malaria and cholera and other water and air‐borne diseases.
3.1.2.5 Environment and Tourism Sector
While no warnings are issued by the MTENR, climate hazards are important for tourism purposes. MTENR
corresponds with DMMU and other statutory bodies in the environmental sector to attain information on
relevant disasters. Such bodies include Zambia Wildlife Authority (ZAWA), Environment Council of Zambia
(ECZ) and the National Heritage Commission.
3.1.2.6 Aviation Sector
The ZMD is the sole authority charged with the responsibility of providing weather and climate information
to the aviation industry. The operations of aircraft, including ensuring the safety of passengers, crew and
cargo, rely on inter alia: i) landing and take‐off forecasts; ii) aerodrome forecasts; iii) area and route
forecasts; iv) aerodrome and wind shear warnings; and v) flight documentation.This information is directly
or indirectly issued to aircraft operators by the meteorological officials located at various aerodromes or
through National Airports Corporation and Department of Civil Aviation Air Traffic Services Unit.
Despite the numerous warnings issued and used by the sectors described above, and summarized below in
Table 5, the approach of producing and disseminated warnings is uncoordinated and based on limited
weather and climate observations. This means false or duplicated warnings are sometimes issued, which
reduces the confidence of end‐users in the information supplied.

Early Warning
Severe weather warnings (ZMD)
Agricultural Statistics and Early Warning Section
(ASEWS) – food security (MAL / ZMD/CSO)
Flood forecasting (DWA / ZRA / ZESCO)
Disease and epidemics (MoH)
Flash Flood Guidance System (ZMD / DWA) – under
investigation

Communication
National radio, e‐mail, telephone and via DMMU
E‐mail, print media, agricultural extension officers
E‐mail / telephone to DMMU, NGOs and local
authorities
From
Lusaka
HQ
via
provincial/district
departments/offices to communities
Under investigation

Table 5: Early warnings currently issued in Zambia.

3.1.3

Mobile telecommunications‐based systems for communication of warnings

Currently ZMD is collecting weather observations from 27 manual stations (with GSM/SMS enabled
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modems connected to workstations) through SMS. The system has 3 modems for each service provider
(Airtel, MTN, Zamtel). These are connected to an Automatic Message Switching System (AMSS) (from
Corobor, a French company). The AMSS has the capability to send SMS alerts although this feature is rarely
used due to resource constraints. The CI/EWS project (see below), is implementing a
mass SMS/crowdsourcing system for its 3 project sites for EW information dissemination and data
collection. This SMS‐based system will work on the existing AMSS infrastructure. ZICTA the regulator has
been engaged, as well as mobile service companies to see how operations of this system can be sustained
in the long term.
DMMU also has an SMS/crowdsourcing systems that has not been fully operationalized. The system utilizes
toll free services for its operation. However, these toll free services may have limited capacity when covering
a large population. DMMU uses toll free phone call services with all mobile service providers (Airtel, Zamtel
& MTN) which are often used to request information. All the SMS systems implemented at ZMD and DMMU
utilize mobile SMS technologies that allow users to pull and push information from the servers located at
the Institutions.
3.1.4

Ongoing and supporting projects

To ensure that any further funds are used in a strategic manner, they will need to build upon baseline
projects, such as the following:
The Southern Africa Science Service Centre for Climate Change and Adaptive Land Management
(SASSCAL) project (2010 – on‐going) is funded by the German Federal Ministry of Education and Research.
It is a regional project involving five South African Development Community (SADC) countries – Angola,
Botswana, Namibia, South Africa and Zambia. The focus is on research and capacity development and the
aim is to develop capacities to provide sound science‐based solutions for current problems and future risks
in the SADC region, in particular regarding climate change and the associated land management demands.
In Zambia, resources have been used to improve weather forecasting and early warning, by “expanding,
modernizing and improving the weather observation network, to improve forecasting in Zambia”. This has
included the provision of AWSs, which have been installed by ZMD (see Figure 15), as well as fellowship
support for staff training at undergraduate and diploma level in meteorology, climatology, engineering, and
information and communication technology. This has included the installation of 19 AWSs as well as
fellowship support for 4 ZMD staff training at Mulungushi University Bachelor Degree in Climatology. The
project has also supported the reorganization of part of the data archive. Recently the project has run a
course at University of Zambia on climate and water related topics, focusing on regional climate change
assessments and exercises to derive specific information for hydrological impact studies, including
application of a hydrological simulation model for climate impact analysis. In 2015, SASSCAL also helped
facilitate the Zambian seasonal forecast outlook forum.
The water management infrastructure being proposed from GCF are not a duplicate of the works which
have being undertaken under ZWRDP, kfW or TNC. Currently the groundwater and water quality stations is
less than adequate. The 15 surface water monitoring stations, 10 guaging weirs, 32 groundwater monitoring
boreholes and a regional water quality laboratory requested under the GCF will add to the water
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management and monitoring capabilities for WARMA. WARMA will be able to project a national profile of
surface and groundwater resources for decision making in the WARMA water allocation system
The government of the Republic of Zambia has received World Bank (WB) financing to support the Zambia
Water Resource Development Project (ZWRDP). The project development objective is to support the
implementation of an integrated framework for water resources management that promotes infrastructure
development in support of economic growth, poverty reduction and climate resilience. This is a five year
project currently in its 3rd year project implementation being executed in three components namely;
 Water Resources Management ‐ intended to enhance capacity at the national and regional level to
address the challenges of water resources management in Zambia.
 Water Resources Development ‐ objective is to address the water resources infrastructure deficit
by supporting investments which include studies to advance pipeline of medium size productive
assets as well as preparation of a longer term, large dam development plans
 Institutional Support ‐ strengthen the institutional capacity for water resources management and
development
The Gesellschaft für Internationale Zusammenarbeit (GIZ) in collaboration with the German Investment
Bank (KFW) has nearly finished implementing a project to strengthen the management of Zambia’s water
sector. The aims of the project were to improve: i) collection; ii) processing; iii) management; iv) and
utilization of hydrological data in Zambia, to improve planning and management of water resources.
Information systems are hosted by the Water Resources Management Authority (WARMA), including an
Integrated Water Resource Management Information System (IWRMIS), that can accept data from other
databases e.g. from DWA, Zambia Electricity Supply Corporation Limited (ZESCO), Zambezi River Authority
(ZRA), ZMD, MoA and CSO. WARMA is in the process of testing the IWRMIS system to give feedback to the
developers (DHI). Data from the telemetric stations is transmitted directly to the central server at WARMA
and directly into the IWRMIS system. Any additional stations funded under GCF will use the already existing
infrastructure for archiving and processing. WARMA has gone into contract with the service provider Airtel
for a postpaid service for the payment of data bundles for transmission of data from stations. However, as
WARMA moves to strengthen WUAs and catchment offices in all aspects including data management, it has
been noted that there is a lack of computer equipment at WUAs and catchment offices.
The planned physical investments comprise of structural rehabilitation and instrumentation of 65 river
gauging stations. These stations will be equipped with continuous recorders, staff gauges, rainfall recorders
and automatic data transmission facilities through Global System for Mobile Communication
(GSM)/General Packet Radio System (GPRS). Work began in mid‐August 2015 with a trial site. Contract is
with Likusasa Zambia Pty. There has been an agreement with Airtel to bundle data needs specific to this
project. Civil works have been completed at all 65 sites and 23 stations are regularly reporting to the OTT
FTP server (as of January 2016). Reasons for all instrumentation not reporting include:
 No cell phone reception
 SIM card problems
The KFW groundwater monitoring programme has also installed 11 boreholes across the Upper kafue
catchment. Data loggers have been placed to monitor both ground water levels and quality measuring
Electrical Conductivity, Salinity, Total Dissolved Solids. Decentralized data collection using trained collectors
with laptops.
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The Nature Conservancy (TNC) is working with WARMA with support targeted at in the Kafue Catchment
on the hydrological assessment of the Lukanga Swamps. The following form the objectives of TNC support
to WARMA;
 A water balance is established based on a combination of hydrological modeling and remote sensing
analysis.
 Future scenario analysis is performed to understand the response of the system to future changes
and to assess the impact on water‐related ecosystem services it currently provides.
The overall goal is that the study will inform the catchment management plan, and policy and management
efforts for its conservation and provision of ecosystem services.
More specifically, the objectives are to present both a (i) hydrological assessment of the Lukanga Swamps
and an (ii) evaluation of the ecosystem services provided by the swamp to stakeholders in the Kafue basin.
For the hydrological evaluation of the Lukanga Swamps the water storage dynamics in the swamp and the
water balance needs to be assessed. This support from TNC however is outside the project area of interest
(AER I& II)
Pilot Programme for Climate Resilience (PPCR). The goal of the PPCR in Zambia is to mainstream climate
change into the most vulnerable sectors of the economy, in order to ensure sustainable economic
development towards the attainment of the country’s Vision 2030. The PPCR has been led and coordinated
by the Ministry of Finance and National Planning (MoFNP), and involves two phases:
 Phase I, the objective of which was to formulate Zambia’s Strategic Programme for Climate
Resilience (SPCR). It involved five strategic components: i) mainstreaming climate resilience into
national development planning48; ii) strengthening institutional coordination; iii) improving
information for decision makers; iv) targeting awareness and communication; and v) preparing for
Phase II. This phase ran from 2010 to mid‐2013.
 Phase II is currently focusing on implementing the SPCR along three major strategic components: i)
participatory adaptation; ii) climate resilient infrastructure; and iii) strategic programme support.
Given the high level of stakeholder interest on Zambia’s Climate Change Programme, the critical
need to build strong national capacity, and the risk of falling back on a business‐as‐usual model, the
SPCR has chosen to support four dedicated (stand‐alone) and well‐coordinated investments:
o Strengthening Climate Resilience in the Barotse Sub‐Basin: this is being implemented by
district planning sub committees and the Maritime department (climate resilient
infrastructure) with a USD 31m loan and USD 5m grant through the climate investment
funds / World Bank. The target districts are:
DISTRICT
KAZUNGULA

1.
2.
3.

WARD
Sikaunzwe
Mandia
Sekute

48 For the purposes of the Zambia PPCR, mainstreaming climate resilience into national economic planning means integrating and/or

increasing budgetary allocations to Programmes and projects that promote climate resilience (e.g. agriculture diversification,
develop risk management and vulnerability plans).
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MWANDI

KAOMA
LUAMPA

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

LUKULU

22. Simakumba

SESHEKE
SENANGA
NALOLO
SHANG’OMBO
SIOMA
KALABO

MONGU

LIMULUNGA

I

Mabumbu
Mwandi
Mulimambango
Mwanambuyu
Muoyo
Silowana
Mambolomoka
Mbeti
Mapungu
Libonda
Kuuli
Imalyo
Yeta
Lealui
Ushaa
Mabili
Luambuwa
Luampa

MITETE

23. Muyondoti
24. Nyaala
Table 6: Districts and wards receiving Barotse sub‐basin PPCR investments.

o

o

o

Strengthening Climate Resilience in the Kafue River Basin: this is being implemented
through AfDB (USD 20.5m grant and USD 17.5m loan) and focuses on participatory
adaptation and climate‐resilient infrastructure in the Kafue Sub‐basin of the Zambezi.
Planning sub‐committees at the district level and the road development agency are
targeting the infrastructure component. It will strengthen the climate resilience of rural
roads that link farmers to markets and the Kafue National Park for a total 237.5Km:
 Kalomo to Dudumwezi
 Dudumwezi to Ngoma
 Ngoma to Itezhi‐tezhi
 Itezhi‐tezhi to Namwala Pontoon
Private Sector Support to Climate Resilience: this is being implemented through the WB by
the International Finance Corporation (IFC) and will focus on priority private sector support
to the two sub‐basins in the areas of micro‐finance, index‐weather insurance, and
information (ICT) support. This involves a USD 15m loan to the private sector but has yet to
start.
Developing climate resilient infrastructure standards and codes: This is implemented by the
road development agency (USD 4m grant) who are currently procuring a consulting firm.

Under the private support programme there have been three studies which have looked at the use of
microfinance, insurance and mobile phone platforms for disseminating information to smallholder farmers:
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Microfinance49:
In 2012, 91 percent of surveyed respondents showed interest in accessing financial services and 68 percent
of them have shown a preference over credit for operations. Based on these figures, the potential credit
clients of MFIs were 157,000 households in Kafue and 92,000 in the Barotse sub‐basin. The size of loans
varied from 20 USD to 1000 USD. The study assumed that if 10 percent of the potential borrowers actually
obtain a loan, then the demand for credit in the two sub‐basins would amount to USD 13,6 million. If the
borrowers were only 5 percent, that would give USD 6.8 million. The study found that only 15 percent of
the surveyed had access to financial services. If the above scenario were to be projected, that would
translate in an increase of 20 to 25 percent in access to financial services. MFI is aiming to design financial
products that could serve people in poverty, but that will also guarantee cost‐effectiveness to MFI.
Microfinance in Zambia is a small and underdeveloped sector with only 33 registered and regulated
institutions. MFIs in Zambia are facing various challenges, particularly to market penetration in the rural
areas. Other challenged include limited use of technologies, funding as a barrier to expansion, poor
infrastructures, weak governance and senior management level, expansion prospects and low population.
The MFIs selected in this study were chosen based on the criteria of being licensed and regulated under the
Banking and Financial Services Act Microfinance Regulations and because they are aiming SMEs and SSFs.
Selected activities that build climate resilience of SSFs and SMEs were fish farming; soya production; goat
rearing; smallholder diary milk productions under zero grazing; nursery, tree seedlings; beekeeping;
conservation agriculture, with trees and drought resilient maize; vegetable production under drip irrigation
and under furrow irrigation; mushroom, vegetable and fruit drying and vegetable oil pressing.
The study recommends that further assessments needs to be made in order to identify the specific credit
demand for climate resilient activities; the need for MFI to demonstrate appropriate financing and to have
partnerships with service providers that ensure meeting climate resilient targets.
Mobile Phone Platform for Disseminating Information to Smallholder Farmers50.
During the period of 23 July to 34 August 2012 a market assessment in Zambia was conducted in order to
research into potential platforms and technology partners. Findings include that 60% of the farmers prefer
to receive information via sms, rather than voice call, because it is cheaper and it provides a record. Farmers
demand for shifts over time and the average frequency of base information requested by farmers is for 10
messages per month for weather, 4 messages per month for market prices, 4 messages per month for
agricultural tips, giving a total of 18 messages on a monthly basis. The mobile platform could utilize SMS or
USSD technology to provide relevant information to farmers. Another issue is languages spoken in Zambia
and out of the total number of surveyed, farmers on average spoke 2.2 out of 8 official languages.
Three business models have been selected and discussed into details – The Value Added Service (VAS), The
Independent Enterprise and the Value Proposition models. Each of these models has certain specificities,
where for example the VAS model is more focused on returns, rather than on the farmer. The Enterprise
model has been found as the most flexible, but also the riskiest ones. Finally, the Value Proposition model
has been evaluated as risk‐free due to already existing financial and operational resources. Engaging the
parties into a business plan competition has been suggested as the most effective and neutral way of

49
50

IFC (2014). Promotion of Microfinance to Build Climate Resilience in Rural Areas. NIRAS. pp 63.
IFC (2012). Mobile Phone Platform for Disseminating Information to Smallholder Farmers. ECIAfrica/DAI. pp 81
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determining a way forward for investment. As a conclusion, IFC should invest in a business that exhibits a
solid financial plan, has relevant experience and can maintain neutrality and focus.
Weather Index Insurance (WII)51.
Weather Index Insurance can be divided into three types: 1) micro level index based insurance; 2) meso
level index based insurance; and 3) macro level index based insurance. The first type has been successfully
implemented in Africa and Central America. A successful example is SASIX in India (2003) which initially
targeted 230 farmers and later on expanded into 40,000 farmers. Meso level insurance disburses funds to
national banks or NGOs as an overall resilience approach so they can respond to economic losses in case of
natural disaster. A successful example of such schemes is the El Nino‐Southern Oscillation El Niño–Southern
Oscillation (ENSO) where climate indices were used as a proxy to extreme rainfalls. Macro level insurance
engages governments or international charities to use index insurance for disaster relief fund. A successful
example is Mexico – FONDEN (Fondo de Destastres Naturales) and the Caribbean community (Caribbean
Catastrophe Risk Insurance Facility).
Agricultural Insurance in Zambia
Currently, agricultural insurance in Zambia is skewed towards large commercial farm owners. Overall, the
level of market penetration is relatively low with only 2.5% of the total premium collected by General
Insurance Companies. The number of small growers covered by agricultural insurances is low. However, the
demand for WII is relatively high, particularly for droughts and floods, high levels of humidity and frost.
Insurance companies also offer commissions to the banks, farmer unions and brokers on the basis of the
volume and quality of business. Such remunerations vary from 5 to 50%. Intermediaries such as banks, MFIs,
out growers could benefit from high profits or mitigation interests when offering WII products. Government
bodies are willing to cooperate and enable better usage of the WII market. Additionally, Zambia is well
equipped with weather data and can price WII products. The present Multi‐peril crop insurance scheme
MPCI only targets large farms which leaves opportunities for small and medium scale farmers to be covered
in the future.
There are three main categories of farmers in Zambia. Nearly 70 percent of all farmers are “No‐Road”
growers. They are smallholders with 1 to 2 cattle per household and grow mainly maize. “No‐Road” farmers
are highly dependent on rain fed agriculture and insurances against prolonged rainfall could help them to
adapt to climate change. These farmers cannot afford Index insurance and institutional outreach in this
category is poor. For these farmers, non‐crop specific products and flood index products are recommended.
A distribution strategy for WII is recommended for government sponsored index insurance through FRA or
FISP covering 30% of the small farmers. For insurers, there is a premium potential of 5 million USD.
The “Low Road” farmers account for 25% of the total farmers in Zambia and own from 2 to 6 ha of land,
with between 5 and 6 cattle. They typically grow cotton, paprika and other cash crops. This segment could
benefit from insurance for better credit terms and for cotton farming which is heavily dependent on rainfall.
For this segment, crop specific index insurance products (such as maize, cassava, cotton, groundnut and
soya) for credit‐out‐grower linked farmers are recommended. The sales and distribution strategy is to
integrate with outgrowing schemes and with maize‐soya rotation programs proposed by PPCR groups. For
insurers, there is a premium potential of 2 million USD.
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Finally, the “High‐Road” farmers are the remaining 5%, with land exceeding 6 ha, 10 to 12 cattle and are
horticulture growers, cultivating high investment crops. Index insurance is also highly relevant for this
segment. Hybrid products are recommended (between MPCI and Index insurance). For this segment
insurance companies can categorize large growers and assign dealers as mediators or associate index
insurance with bank loans. The premium potential is in the range of 5 to 10 million USD. Livestock rearing
in Zambia is also vital for its economy and brings high economic value. In the dry season and in case of
droughts, there is shortage of food particularly in Zone I in the Barotse region. The Southern Province is
characterized by livestock diseases and has resulted in a decline in the cattle population. Losses of livestock
population also occur in the event of floods. Index insurances cannot cover livestock diseases, as they do
not necessarily depend on weather related events. Instead, safety net products can compensate the losses
of livestock due to floods or droughts.
Currently, these farmers deal with crop and livestock losses, human diseases and destroyed infrastructure
(due to drought and flood) through several coping mechanisms. Ex‐ante coping mechanisms include crop
diversification, inter‐cropping, use of early maturing seeds, conservation agriculture, gardening or off‐farm
activities. Ex‐post coping mechanisms include sell of livestock, borrowing money at high interest rates, sell
of charcoal, burnt wood or through offers of daily paid labour. Results from household interviews
demonstrates that farmers have a scarcity of know‐how and the risk of considering new crops for them is
too high, they also face numerous barriers in the production of sunflower and soybean. Sometimes,
commercial smallholders rely on savings by building up financial reserves and livestock assets. Horticulture
farmers often rely on commercial banks by depositing their profits. The knowledge of insurance
programmers is also very limited and the amount farmers are willing to pay is equivalent to 1 chicken or 1
to 2 USD for premium.
Data required for index insurance
WII requires long time series of data to use for designing the WII product (assessing past risks in a particular
area). There are currently 41 long‐term weather stations in Zambia and only some of these have automatic
recording and dissemination equipment (see section 3.1.1). However, with the current tally of 65 AWS in
Zambia this situation is changing rapidly, offering the potential to base WII products on these new AWS
stations delivered through the SASSCAL and CI/EWS projects. Though weather monitoring though satellite
observations is not able to capture the variation in weather at the farm level due to high rainfall variability
and the area‐averaged nature of the product, satellite data has been used as part of WFP’s work with WII
in Zambia (see section 3.3). A denser network of ground weather stations is however necessary for crop‐
specific index insurance products developed by many commercial providers.
As a result of focus group discussions with the farmers, rainfall gauges needs to be installed in flat regions
(one in every 25 to 30 km) and for every 500 to 900 km2 and in mountainous regions (one in every 10 to 15
km) for every 100 to 250 km2. Farmers have expressed interest in having stations not further than 20 km
from their field and in every 400 km2. Based on these findings, 160 from 300 automatic weather stations
are required and about 100 to 400 stations to estimate mean rainfall in each region. According to WMO
guidelines, from 400 to 500 stations are needed. The maintenance cost per station per annum would be
approximately 500 USD per station and the capital expenditure – 2000 USD per station.
Institutional requirements for WII
Institutions involved in an index insurance scheme include insurance companies, the government, out‐
growers and banks, distributors and data providers. Insurance companies often offer index insurance as
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part of standard crop insurance schemes. The government provides index insurances for small growers to
serve as a safety net and to improve the weather monitoring infrastructures. Out‐growers and banks design
insurance products according to farmers needs and work with various companies to integrate these
products into their schemes, securing them up with insurers. Data providers identify the agencies to install
weather stations, gather and supply data to insurers, working with the Zambian Meteorological Agency.
There are a number of issues on the supply side such as breaking even upon the installation of large weather
station networks, new stations cannot be used immediately after installation, agricultural production is
concerned only in particular regions, there is a problem of credibility when writing contracts based on
satellites for individuals and the difficulty of establishing a risk model for flood occurrence. Insurance
companies also face a number of problems such as the shortage of technical capacities and reinsurance
measures to underwrite index insurance contracts and the provision for small projects are marginal.
Key lessons learnt from purely private sector‐based WII in Zambia include the necessity to have crop
insurance and disaster relief, the need for meteorological infrastructure, affordable premiums and the need
for field partners. In Zambia, the insurance companies are regulated by the Pensions and Insurance Agencies
and insurance is regulated by the Insurance Act (1997), as amended by Act 26 of 2005. Coverage is
concentrated on large commercial farm owners and insurance companies currently engage farmers through
bank‐assurance tie‐ups and engagements with large farmers associations.
“Radio and Internet” (RANET) Programme. RANET aims to improve the delivery of information on
agriculture, education, health, environment, weather, forecasted severe events and other vital
developmental information to rural communities. This is achieved by assisting rural communities to partner
with local FM broadcasting stations and by helping them to establish community broadcasting stations so
that the information can be disseminated in local languages. The primary objective of RANET is to enhance
the living standards of rural communities by improving the food security base and general well‐being.
RANET Zambia has established partnerships with many radio stations, including: i) Radio Chikaya; ii) PASME
Radio; iii) Kafue FM; iv) Chongwe Community Radio; v) Radio Mano of Kasama; vi) Radio Mazabuka; vii)
Radio Maranatha of Kabwe; viii) Mkushi Community Radio; ix) Radio Yangeni of Mansa; x) Oblate Radio
Liselion Mongi; xi) Radio Lyambai of Mongu; xii) Radio Maria of Chipata; xiii) Breeze FM in Chipata; xiv)
IsokaCommunity Radio; xv) Mwinilunga Community Radio; and xvi) Radio FCC of Solwezi. RANET is in the
process of establishing partnerships with: i) Kariba Radio in Sinazongwe District; ii) Kalabo Community Radio
in Sesheke District; and iii) Radio Inyambo in Sesheke District. RANET is also connected by internet to the
existing commercial radio stations.
Through the RANET Programme, the following equipment has been provided to rural communities: i) over
3,050 solar/windup radio receivers; ii) 43 Tongshi DAMB‐R satellite receivers; iii) 20 mobile phones as part
of a pilot project to test feedback mechanisms; and iv) chatty beetle systems at ZMD HQ and district offices
enabling the transmission of 159 characters at a time through earth orbiting communication satellites.
With funding from the Least Developed Country fund (LDCF), UNDP is managing a project on Strengthening
the use of climate information and early warning systems (CI/EWS). The procurement and installation of
monitoring infrastructure has started to provide real‐time climate data from most districts in Zambia (see
Figure 14). Training is being provided to engineers, technicians, climatologists, analysts and weather
forecasters, primarily from ZMD, MAL, DWA/WRMA and DMMU. This climate information infrastructure
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and training, together with the appropriate hard‐ and software at centralized and decentralized offices, is
helping to improve: i) the accuracy and spatial coverage of available climate information; and ii) the use of
this information in providing tailored, sector‐specific information to sectors and societies vulnerable to the
impacts of climate change. The project also aims to strengthen the current institutional framework of the
DMMU to ensure collaboration with technical departments of line ministries and streamline approaches to
the development of tailored information and the issuing of climate‐related early warnings.
At a local level, the project will focus its interventions on establishing community‐based EWSs in Chipata
(Eastern Province), Sesheke (Western Province) and Gwembe (Southern Province) Districts (Figure 17).
These districts were selected, through the DMMU/World Food Programme (WFP) Gender Based
Participatory Risk Analysis Pilot Project52, because of their:
 high vulnerability to floods and droughts (based on a secondary review of the Zambia Vulnerability
Assessment Committee (ZVAC) assessments reports for 2005, 2007, 2008, 2009 and 2010);
 high level of chronic food insecurity (based on ZVAC and Living Conditions Monitoring Survey
(LCMS) assessment reports);
 high level of extreme poverty incidences; and
 geographical location based in the priority Zambezi and Luangwa Valley areas.
Two‐way, mobile phone‐based EWSs are being established in each of the above districts, which will allow
communication of flood, drought, health and other climate‐related early warnings to vulnerable
communities. The two‐way system will allow communities to send relevant, climate hazard‐related
information back to line ministries via the existing framework within the DMMU. This activity is being
undertaken in the 2016 CIEWS work Plan and consultations being conducted with the University of Zambia
Computer Science Department as they have developed similar systems in the past.

Figure 17: LDCF CI/EWS project target districts for the cross‐sectoral community‐based EWS.

52DMMU

and UN‐WFP. 2012. Inception Baseline Assessment Report for the Gender Based Participatory Risk Analysis Pilot Project.
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3.2 Access to water and irrigation systems for agriculture
Water resources play a cardinal role in food security in the country with agriculture accounting for 77% of
the total water use (1.7km3) per year. The Water Resources Management Act directs WARMA to ensure, in
collaboration with the Ministry of Agriculture, and disaster management and mitigation, that the
management and planning of water resources contributes to the eradication of hunger and poverty; and
provide access to water resources of acceptable quantity and quality for various purposes. The National
Irrigation Plan (NIP, 2004) promotes better exploitation of water resources. Estimations show that at least
4 million farmers rely on rain‐fed grown crops. Currently there are no irrigation systems in Zambia, which
are supplied by large dedicated damn. In the Mkushi area there is a medium sized irrigation system for
wheat. Wheat is also grown in Lusaka, Mponggwe and Chisamba and is irrigated with the use of center pivot
technology. In Mkushi and Mpongwe the irrigation is from surface water sources, but in the rest of Zambia
is through the use of groundwater sources. According to the Department of Water Affairs (DWA), since 1950
about 1,750 small to medium sized dams from 3 to 15 meters high have been built, however many of them
have been poorly maintained and need to be upgraded. The Department of Water Affairs (DWA) provides
maintenance to three additional damns per year. All national irrigation activities are presented in Table 7.

Table 7: National Irrigation Activities by province and areas under formal irrigation (ha). Source: Water Assistant
Strategy, 2010

Areas proposed for irrigation development in the near future include:
 Kafue Flats, which includes Magobbo, Manyomyo, Muvuma Hills and Chiansi projects in the total
area of 7,700 hectares.
 Mpongwe, which includes around 20,000 of hectares of Jatropha and other crops to be irrigated
from groundwater.
 Mkushi area in the Central Province, which includes around 26,000 of hectares of additional
irrigation, suggested to be provided with two additional dams from Lunsemfwa and Mkushi rivers.
 Additional irrigation of wheat from groundwater has been proposed for Lusaka, Central and
Copperbelt provinces.
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Table 8 below portrays the most commonly irrigated crops in Zambia, during the period between 2002 and
2012. The rapid increase in areas irrigated after 2008 is clearly shown, particularly in wheat, sugar cane and
vegetables/melons.

Table 8: Harvested area of crops commonly irrigated in Zambia, 2002‐2012. Source: FAOSTAT.

3.2.1

Challenges related to irrigation development

The following are some of the main challenges faced when developing irrigation farming and associated
infrastructure:






Limited access to electricity and distance to markers and input sources is one of the main
constraints for irrigation development. As a solution, the Government of Zambia developed three
new farm blocks in Luapula, Central and Western provinces that provides power to the households.
However, distance to markets is still a constraint. Because of the difficulties farmers face in
accessing credit finance, several initiatives has been proposed such as the Irrigation Development
Fund, commenced by the Government; Irrigation Development Project and the Emergent Farmer
Finance and Support Programme, supported by IFC and two banks.
Scarcity of surface water during the dry season at the local level and particularly in the Kafue Flats
and in the upper Lunsemfwa River. Further storage capacity needs to be developed as the
hydropower, irrigation and urban water supply are realizing its limit. In order to achieve this, there
is need for capacity to be built in water resources modeling and forecasting in order to guide water
resources allocation in a sustainable manner
Inadequate capacities at WARMA in water resources modeling for equitable water allocation are
currently not supporting effective and efficient decision making for key stakeholders such as
Irrigation farmers in Agriculture
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Upstream and downstream annual withdrawals of water for irrigation from the Kafue River from
the Itezhi Tezhi Dam (covering an area of 50,000 hectares). Out of these 50,000 ha, 9,000 ha are
through ground water abstractions and 41,000 are based on surface water irrigation. Additional
storage needs to be constructed in order to prevent the disruption to irrigation and hydropower
development.
Constraints in groundwater development in the Central, Lusaka and southern Copperbelt provinces.
In the areas of Lusaka city, Chisamba and Mkushi groundwater extraction has reached its potential.
There is a need for better understanding of the aquifers and groundwater sources in the Lusaka,
Central and Copperbelt provinces (Managing Water for Sustainable Growth and Poverty Reduction,
World Bank, 2009)53.


The water resources development project by the World Bank (see section 3.1.4 above) will contribute for
the construction and restoration of 100 small dams, expected to have 1,000,000 direct and indirect
beneficiaries over the next decade. The project aims to improve the accuracy of hydrological forecasts
through water resource management, to establish water storage in rural areas, to monitor water permits
for compliance and to strengthen the institutional capacities for water resources.
3.2.2

Borehole development and associated pumping facilities

At local/district level the Department of Water Affairs (DWA) has records of all boreholes for the district
with Councils also keeping a record of boreholes under the Rural Water Supply Unit. The department of
Agriculture is another source of information on boreholes, weirs and canals. Usually they have information
on those boreholes that have been funded by government (public). Information on privately drilled and
developed boreholes, especially on commercial farms, is relatively sparse. Some of the districts which have
GIS systems in place are using satellite imagery to capture such information, by detecting for the existence
of such infrastructure in the satellite images. Where this is the case the identified structures still need to be
verified by ground truthing i.e. visiting the sites to confirm they are not other geographic features
mistakenly identified as boreholes.
The newly established Water Resources Management Authority (WARMA) has also started developing an
inventory of the boreholes, particularly for groundwater monitoring purposes, and so far the information
for Southern Province and part of Lusaka Province is available. They have also developed maps of ground
water availability for Lusaka and Southern Provinces. These maps are meant to be accessed by the public,
but at the time of writing are still being sought through WARMA. Data for other provinces is still being
compiled and it is now law that anyone who has to drill a bore hole has to apply to WARMA for water
permits first. Over time most of the newly drilled boreholes will be captured as part of this effort.
Under the CCAP project the boreholes that were established had the following specifications:
 Yield: 1.4 liters per second;
 Installed with solar power;
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World Bank. Zambia Managing Water for Sustainable Growth and Poverty Reduction, A Country Water Resources Assistance
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Maximum area irrigated with one borehole: 0.5 hectares;
Water was also used for livestock production (cattle, goats, sheep and pigs).

The amount of water pumped by any one borehole is dependent on the sunshine hours available to provide
the needed solar energy and under the CCAP project was typically enough to irrigate 0.5 hectares. If the
boreholes are fitted with electrical power pumps where power is not a limiting factor it is possible to irrigate
up to 0.7 hectares. Commercial boreholes yield up to 6 to 10 liters per second, which can provide water to
irrigate up to 20 hectares of land. Using solar power boreholes will usually yield 1.4 to 2 liters per second.
In 2012‐2014, when implemented under the baseline project, typical costs for establishing boreholes
include the following: (in Zambian Kwatcha):
 Drilling K16,000
 Solar panels plus accessories including submersible pump K48,000
 Tank (5,000 liters) plus stand K7,000
 Security fencing K5,000.
The total cost per borehole was K76,000 (see Appendix I for recent estimates of costs), at which time the
exchange rate was K7.8 to US$1. The total was therefore US$ 9,743 per borehole (approximately US$ 10,000
per borehole). The number of solar panels per borehole were 10 of 100watt each. So each borehole was
powered by 1KW energy. Once this system was installed the running costs were minimal; so far it is only
security and cleaning which the community members provide as their contribution. The warranty provided
by the suppliers was 12 months and so far there hasn’t been any problem almost 3 years after they were
installed.
Borehole yields do not vary according to the seasons ‐ tanks are filled the same way throughout the year.
The only difference comes to the use. The need for irrigation happens more in the dry season while in the
rainy season it is limited to when there are dry spells. The prospect of using wind powered pumps is
something that was investigated. But very few farmers use it and there are no suppliers of wind powered
equipment on the market. In Lusaka there used to be a supplier, ZAMCAPITAL, but they no longer supply
this equipment.
In Chongwe district there are 2 wind powered pumps outside the pilot CCAP area where they have been
connected to hand pumps. These have been operating for a long time. The district has trained community
pump minders, who do the maintenance of the hand pumps when they break down. The maintenance
required is very basic e.g. changing the seals, greasing and tightening the nuts. The advantage of wind
powered pumps is that they would be cheaper than the solar powered equipment and would pump
throughout the night while solar pumps are limited to sunshine hours.

3.2.3

Current projects related to increasing access to water

The following are some of the key projects related to increasing agricultural access to water, currently
implemented by Ministry of Agriculture:
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Irrigation Development and Support Project (IDSP). The objective of this project is to increase yields per
hectare and value of diverse products marketed by smallholders benefitting from investments in irrigation
in selected sites served by the project. Component 1 on Irrigated Agricultural Support Services provides
knowledge and skills, and strengthen capacity of beneficiaries to prepare and operate medium‐to‐large size
smallholder irrigation schemes on a sustainable commercial basis through the use of partnership
agreements between the Government, communities and the private sector. Component 2 on public
infrastructure provides the bulk water supply and associated infrastructure required to establish medium‐
to‐large size smallholder irrigation schemes under agreed partnership agreements. Component 3 on private
and cooperative investment facilitates private and cooperative investment in productive equipment and
assets in and around irrigation schemes, and to stimulate the establishment of small‐scale enterprises.
Component 4 on management and coordination ensures efficient and timely delivery of project resources
in accordance with the project’s objectives and to strengthen the irrigation sector policy and institutional
framework
The Africa Water Facility (AWF) within the African Development Bank (AfDB) is implementing a preparatory
project on up scaling smallholder irrigation. This preparatory project, with €1.4m from the AWF and
€200,000 from GRZ, will identify, characterize and prepare potential irrigation investments at 25 sites,
leading to the opening of an additional 9,560 ha of irrigated land for 4,800 smallholder households. It is
expected that these preparatory assessments will act as a catalyst for further investment in irrigation,
totaling €60m by 2018. Table 9 shows the 25 identified sites for the feasibility study to evaluate and their
locations are shown in Figure 18. There are no locations in the southern areas of AEZ I & II, but there are 8
sites in Eastern Province.

Figure 18: Map showing potential irrigation sites to be evaluated
#
1
2
3
4
5
6

Site
Makungwa
Lukuzye
Bwanyunka
Lusangazi
Mukomba
Luwesi/Emusa

District
Chipita
Chipita
Chipita
Lundazi
Lundazi
Lundazi

Province
Eastern Province
Eastern Province
Eastern Province
Eastern Province
Eastern Province
Eastern Province

Area (ha)
100
120
150
120
100
100
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Lusowe
8
Kaulu
9
Chipompo
10 Nseluka
11 Mwenda
12 Ipusukilo
13 Lubasenshi
14 Luwalizi
15 Lubu
16 Manshya
17 Lufunsa
18 Chiawa
19 Lusuwishi
20 Chifuwe East
21 Chizera
22 Chembe
23 Luongo
24 Mutenda‐Muchinshi
25 Mulungushi
Total Area

Petauke
Petauke
Kasama
Kasama
Mbala
Luwingu
Luwingu
Isoka
Chinsali
Shiwang’andu
Lufunsa
Kafue
Lufwanyama
Manyinga
Mufumbwe
Chembe
Chipili
Chingola
Kabwe
9,560

Eastern Province
Eastern Province
Northern Province
Northern Province
Northern Province
Northern Province
Northern Province
Muchinga Province
Muchinga Province
Muchinga Province
Lusaka Province
Lusaka Province
Copperbelt Province
North‐Western
North‐Western
Luapula Province
Luapula Province
Copperbelt Province
Central Province

I

150
150
200
600
500
200
300
400
400
500
800
450
1,000
450
510
480
650
510
620

Table 9: List of 25 potential irrigation sites and areaas for irrigation.

3.3 Current efforts related to strengthening resilient agricultural production
There are several initiatives which have focused on supporting stallholder farmers to enhance productivity
and sustainability of their agricultural practices, particularly related to climate change impacts. One, in
particular, which provides a solid foundation for introducing new agricultural practices, is the LDCF‐funded
CCAP project. There is a specific analysis of this project below, followed by other ongoing efforts to address
different components of agricultural resilience.

3.3.1

“Adaptation to the effects of drought and climate change in Agro‐ecological Regions I and II in
Zambia” (CCAP)

The “Adaptation to the effects of drought and climate change in Agro‐ecological Regions I and II in
Zambia” project (CCAP), supported by UNDP and funded by the Least Developed Countries Fund (LDCF)
was implemented from 2011 to 2015. The CCAP project opened up a rich vein of information on issues and
problems related to subsistence farming and climate change adaptation in the ecosystems of AER I and II.
The project delivered across four outcomes: (1) Climate change risks integrated into critical decision‐making
processes for agricultural management at the local, sub‐national and national levels; (2) Agricultural
productivity in the pilot sites made resilient to the anticipated impacts of climate change; (3) National fiscal,
regulatory and development policy revised to promote adaptation responses in the agricultural sector, and
(4) Knowledge and lessons learned to support implementation of adaptation measures compiled and
disseminated. Several of the activities, particularly under outcome 2, demonstrated specific interventions
that could help to strengthen resilience of agricultural productivity to the anticipated impacts of climate
change. Table 10 presents these interventions, and they can be organized across four areas: (i) agronomic
practices —to help improve agricultural productivity, resilience to climate risks such as drought; (ii) water
resources management and development — to help reduce reliance of rain‐fed agricultural production; (iii)
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alternative livelihoods — to help diversify income sources; and (iv) community‐based actions — to expand
knowledge on meteorological information for farmers.
The Project intervention sites (Chongwe, Luangwa, Mambwe, Chama, Siavonga, Kazungula, Sioma and
Senanga), situated within AER I and II, are areas highly prone to climate hazards, i.e. drought, shortening of
the rainy season, flooding, and dry spells associated with crop failure. All of these hazards have negative
repercussions on food and water security, soil quality, wildlife and, ultimately, the sustainability of
livelihoods including the displacement of human populations. In fact, these specific climatic risks (flooding
and drought occurrences) are argued to be intensifying while occurring more frequently. Hence, the CCAP
focus on AER I and II — with the core focus on enhancing the skills of smallholder farmers thus building and
strengthening their resilience against the identified climatic risks.
Training/work to develop forecasts/monitoring for agricultural management or advisories
 At the end of June 2015, six (2 females and 4 males) district team stakeholders (1 planner, 1 forestry
and 4 MAL staff), three (1 female and 2 males) field extension staff and one (female) NGO
(Community Based Natural Resources Management Network – CBNRMN) had started integrating
climate change risks when making decisions on agricultural planning processes and contributing.
This was after being trained on climatic/weather data collection, analysis and dissemination in
relation to climate change risks in agricultural planning by the Department of Meteorology.
 By the end of June 2015, two (2) ZMD officers based in Livingstone working with the implementing
agency (MAL) were able to provide weekly and daily forecast by downscaling available
international, regional and country data.
 By the end of June 2015, small scale farmers were trained in early warning using weather data and
information (2012/2013, 2013/2014 and 2014/2015 seasonal forecasts, dekad forecast and
meteorological rainfall calendar) and good agricultural practices for good decision making in
agricultural planning at farm level (local level). In Kazungula for instance this resulted in 120 (53
females and 67 males) small‐scale farmers’ income being protected against the effects of extreme
weather events especially frost, floods and drought.
 By end of June 2015, 88 farmers (53 females and 34 males) and 10 stakeholders (from MoA, FD,
Council and NGO) in Kazungula were exposed to the operations of the Sikaunzwe automatic
weather station and applying adaptive modern and indigenous early warning technologies (see
Figure 19).
 Both staff and farmers during training sessions were exposed to the operations of the Sikaunzwe
AWS.
 The community learnt that timely dissemination of weather information and farming practices
resulted into planting twice for crops like cowpeas and limiting frost damage on crops thus
strengthening resilience of small‐scale farmers to climate change and improving their food security
and household income.
 Meteorological rainfall calendar (see Appendix VI) was applied as an agricultural planning tool that
is based on crop variety maturity periods and rainfall calendar days to determine expected
harvesting date.
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Figure 19: Community being exposed to the operations of the Sikaunzwe AWS

Dissemination/communication (radio, TV, mobile/SMS) of warnings/advisories
 Dissemination was mainly done through community extension meetings and training sessions by
ZMD, FD and MoA, and documentary production (Kazungula NAIS produced 2 project
documentaries and one was aired on ZNBC).
 A number of farmers contacted the field and district staff by mobile phones (calls mostly) about
available weather warnings.
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Table 10: Summary of Project Interventions by Subject Matter. Source: UNDP/GEF/GOZ/MAL (2015)54 Table 2

Since smallholder rural farm households are more vulnerable to climatic risks, the CCAP approach was
purposefully adapted to prompt resilience to the negative effects of climate variability and change. To
enhance the adaptive skills of farmers, the following selected options (climate‐resilient agricultural
practices) were implemented:
 Water and soil conservation techniques reaching 900 farmers, 8 management centres (with the
same number of male and female members), and an undetermined number of ha.
 Crop diversification, with special reference to drought resistant varieties, reaching 1000 farmers in
addition to 300 farmers trained to produce and market drought‐resistant seeds; 8 management
centres (with the same number of male and female members); and an undetermined number of
ha.
With regards to the specific interventions implemented on selected climate‐resilient agricultural practices,
the following results were achieved:
 promotion and adoption of climate‐resilient agricultural practices — involving techniques such as
soil and water conservation;
 Promotion of crop diversification — towards drought resilient crops.
Outcome 2 was examined in three representative pilot sites (Chongwe, Siavonga and Kazungula) of the 8.
The field data collected provided a pointer of the Project’s early impact on the beneficiaries’ food security.
Table 11 synthesizes the frequency of Most Significant Change (MSC) stories elicited from farmers (both
males and females) in the three sites reviewed. Specifically, in addition to other milestones achieved, the
data indicates that farmers did learn new climate‐resilient farming practices to ensure food availability
throughout the year. Assessment of technology uptake, in response to climatic risks, showed that the most
prominent farming techniques adopted were: (1) crop rotation, (2) crop diversification, and (3) conservation
agriculture — which involves implementation of soil and water management techniques.
Furthermore, it was shown that through these techniques farmers adjusted other agricultural production
activities. For instance, planting different varieties of the same crop and changing the dates of planting —
to counter the risks associated with changes in precipitation, particularly with the timing of the rains. Also,
in response to temperature changes, use of water conservation, shading and sheltering techniques
increased. In concurrence with the aforementioned survey, evidence indicated that adaptation measures
appeared to occur mainly on those sites that are already marginal in the sense of being hot and dry.
These findings are consistent with other climate change related studies in Zambia. For example, Mulenga
and Wineman (2014)55 synthesize climate change adaptation strategies elicited from farmers during focus
group discussions in Southern/Lusaka, Eastern and Northern provinces of Zambia (all agro‐ecological

54

UNDP/GEF/GOZ/MAL. 2015. Adaptation to the effects of Climate Change and Variability in Agro‐ecological Regions I and II in
Zambia. Terminal Evaluation Report Eduardo Quiroga, Consultant, December.

55 Mulenga, B.P., and Wineman, A. 2014. Climate Trends and Farmers’ Perceptions of Climate Change in Zambia. Working Paper
No. 86, Indaba Agricultural Policy Research Institute (IAPRI) 26a Middleway, Kabulonga, Lusaka, Zambia September.
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regions represented). Table 12 presents these adaptation strategies which involve adoption of specific
climate‐resilient practices promoted on the CCAP project.
In conclusion, all combined evidence confirmed the process of technology transfer for resilient productivity.
All farmers interviewed in the three pilot sites, both men and women, made adaptations proposed by the
LDCF Project in response to climate variability and change. They adopted the most prominent techniques:
(1) crop rotation, (2) crop diversification, and (3) conservation agriculture. Additionally, extension advice
and accessibility to agricultural output markets were found to be key drivers in this process.
The data also evinced that the full extent of the economic potential of the technologies proposed is
underutilized. Thus, institutional setting is essential to unleashing the full economic potential of the climate
proofed technologies so that communities can effectively cope with the long term effects of climate
variability and change. Overall, the LDCF project contributed to the anticipated improved farming practices
that could enhance environmental sustainability.

Domains of Change
Food security
Frequency
Distributio
n
by
location

Uptake of Project Know‐how

Management
Committee Member

Search
ing
financi
al
source
s

Year
round
food
securi
ty

Searchi
ng
busines
s
options

Found
marke
t for
produ
ct

Learned
new
farming
techniqu
es

Alternati
ve
livelihoo
d
options

Learned
crop
diversificati
on,
crop
rotation
and
conservatio
n
agriculture

Kazungula
Subtotal

5

15

3

2

13

5

37

1

6

5

Siavonga
Subtotal

11

25

9

6

18

5

46

2

10

8

Chongwe
Subtotal

11

24

2

1

34

53

10

9

Total

27

64

14

9

44

136

26

22

31

Seed
growi
ng

Exercised
leadership
&
organizatio
nal skills

Enable
training
facilitati
on

3

Table 11: SYNOPSIS OF MOST SIGNIFICANT CHANGE (MSC) STORIES. Source: UNDP/GEF/GOZ/MAL (2015). Mission
data collected during field visits to the Kazungula, Siavonga and Chongwe sites (9th to 24th July, 2015.). Table
7.4
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Adaptation measure

Province

Rationale given

Plant new seed varieties
Plant early‐maturing crop varieties

all sites
Eastern, Southern

These require a shorter rainy season

Plant open‐pollinating crop varieties
Change timing of planting
Plant early
Plant in stages

Southern
Eastern, Northern
Eastern
Northern

Conservation agriculture all sites
Planting basins and ripping

All sites
Eastern, Southern

Mixed cropping

Northern

Rotate crops
Cease chitemene (slash‐and‐burn)
Diversify into gardening

Northern
Northern
Northern

Diversify into livestock
Diversify into fish farming or fishing

Eastern, Northern
Northern

Less dependent on rainfall
Less dependent on rainfall

Diversify income sources (sell clothes or
charcoal)

Southern

Less dependent on rainfall

Reduce the risk of loss due
unpredictable rainy season onset

I
to

Crops more readily survive dry spells and
droughts
Spread the risk of crop failure

Gardens can be irrigated more easily than
field crops

Table 12: Climate Change Adaptation Strategies. Source: Mulenga and Wineman (2014)55

3.3.2

Increasing access to drought and pest‐resistant seeds, and early maturing varieties

Under the Ministry of Agriculture, is a research entity, the Zambia Agricultural Research Institute (ZARI).
ZARI is the largest agricultural research entity in Zambia (with 10 research stations). The research institute
has the following overall objectives: (1) to develop and adapt crop, soil and plant protection technologies,
and (2) to provide a high quality, appropriate and cost effective service to farmers. These activities are
carried out in all the three agro‐ecological regions (AERs) of the country56. In partnership with CGIAR
research institutions such as the International Institute of Tropical Agriculture (IITA), ZARI has released
several improved maize seed varieties as a result of its’ breeding programmes. These varieties are mostly
promoted together with specific sustainable agricultural practices (e.g. cereal legume rotation) through

56

Zambia Agriculture Research Institute (ZARI)

http://www.agriculture.gov.zm/index.php?option=com_content&view=category&layout=blog&id=96&Itemid=1548
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field demonstrations. The associated characteristics of these improved maize seed varieties include: 1) high
yielding, and 2) early maturing57.
Access to these improved maize seed varieties by cash‐constrained farmers is mainly through the Farmer
Input Support Programme (FISP). Distribution of inputs under FISP is mainly done via cooperatives and/or
farmer groups. Beneficiaries are able to purchase improved seeds such as hybrid maize and groundnut seed
at a subsidized price. Thus, perhaps, it is not really surprising that during the 2013/14 agricultural season,
the use of improved seed was relatively high for most of the major crops grown (IAPRI, 2016:22)58. Figure
20 shows the percentage distribution for the use of improved seed for selected major crops at national level
and by province — representative of target areas (AER I and II). At national level, over 60% of farmers
reported using improved seed for maize, groundnuts, soya‐beans and cassava cuttings. However, across
provinces, the usage distribution varied. For instance, the use of improved maize seed was highest, over
60%, for Lusaka, Muchinga and Southern Provinces, while less than 50% of farmers in the Eastern and
Western provinces used improved maize seed. It is, however, not clear whether or not this seed is
specifically tailored towards conditions of the particular region. Nonetheless, other sources of seed include:
commercial purchases from private traders; farmers own harvest and other (e.g. NGOs and other
households) (IAPRI, 2016:57)58.
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Figure 20: Percent of farm households using improved seed. Source: Extracted from IAPRI (2016:22)

3.3.3

Climate‐resilient agricultural practices and promotion of agricultural intensification – land and soil
conservation techniques

57 Manda, J., Alene, A.D., Gardebroek, C., Kassie, M., & Tembo, G. 2015.Adoption and Impacts of Sustainable Agricultural Practices
on Maize Yields and Incomes: Evidence from Rural Zambia. Journal of Agricultural Economics, DOI: 10111/1477‐9552.12127
58

IAPRI. 2016. Rural Agricultural Livelihoods Survey 2015 Survey Report. Indaba Agricultural Policy Research Institute (IAPRI). 26a
Middleway, Kabulonga, Lusaka, Zambia, February.
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Agricultural productivity in Zambia continues to face a number of constraints. Among these include: low soil
fertility — as a result of continuous mono‐cropping, limited nutrient recycling via organic fertilization,
rainfall variability — with resultant dry spells57, land degradation — soil erosion as a result of conventional
tillage practices59. In such an environment, climate‐resilient agricultural practices (e.g. intercropping, crop
rotation, organic manure application, composting, minimum tillage, leguminous cover cropping) offer
alternative means of agricultural intensification, manage and conserve the natural resource base (land, soil
and water), adaptation to climate variability and change while building resilience among affected segments
of the population, particularly, smallholder rural households. As a consequence, a number of the
aforementioned climate‐resilient agricultural practices have been and continue to be promoted under
various programmes/projects. Among such programmes/projects are the conservation agriculture (CA) or
conservation farming (CF), Conservation Agriculture Scaling‐Up (CASU) and Sustainable Intensification of
Maize‐Legume Systems for the Eastern Province of Zambia (SIMLEZA)60 (see more information on these
programmes below in section 3.4.10).
3.3.4

Results of introducing Conversation Agriculture (CA) techniques on production, crop yield and
income levels.

Conservation Agriculture (CA) has been identified as one of the strategies of reducing risks to climatic
shocks, thus enhancing resilience, among farmers (WFP, 2016)61. Specifically, CA techniques, by promoting
minimal soil tillage and crop rotation, help achieve the following: 1) crop diversification, and 2) soil fertility
restoration. These benefits of CA, as well as others, are documented (Table 13: Natural Resource
Management Practices. Source: Kassie and Zikhali (2009) adopted from Tripp (2006)),

Category
Soil and water management

Soil fertility management

Crop establishment
Controlling weeds and pests

59

Examples of practices













terraces and other physical and biological structure to prevent
soil erosion
Contour planting
conservation tillage
Mulches, cover crops, legumes
water harvesting techniques
manure and compost
biomass transfer and green manure
agro‐forestry
planting basins
intercropping
intercropping
crop rotation/diversification

http://conservationagriculture.org/uploads/pdf/MAIZE‐PRODUCTION‐AND‐CF‐IN‐ZAMBIA.pdf

60

Michalscheck, M., Timler, C., Descheemaeker, K., & Groot, J. 2014. Characterization of farming systems in Africa RISING SIMLEZA
intervention sites in Zambia. International Institute of Tropical Agriculture, August 31. Retrieved from https://africa‐
rising.wikispaces.com/file/view/Zambia‐AR‐SIMLEZA‐Report+(merged+document).pdf
61 WFP (2016). R4 Rural Resilience Initiative — Resilient Livelihoods in a Changing Climate.
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Table 13: Natural Resource Management Practices. Source: Kassie and Zikhali (2009)62 adopted from Tripp (2006)

Figure 21: Labour requirements of CA techniques versus yield. Source: Kuyvenhoven and Ruben (2002).
illustrates the expected yield effects and labour requirements for a number of natural resource
management practices. Reinforcing the critical role of labour, Kuyvenhoven and Ruben63 indicate that the
higher labour intensity of most sustainable agricultural practices needs to be considered as a major limiting
factor for their adoption. Further, mechanization for most of these practices seems not to be a feasible
option. This is due to small scale operations of resource poor farmers. Therefore, farmers need to be
encouraged to execute soil conservation techniques during off‐seasons while assessing the associated
opportunity cost.

Figure 21: Labour requirements of CA techniques versus yield. Source: Kuyvenhoven and Ruben (2002).
*SWC — Soil and Water Management Practices

3.3.5

Changes in Crop Revenue as a Result of Implementing Various Pre‐ and Post‐Harvest Practices

62

Kassie, M. and Zikhali, P. 2009. Sustainable Land Management & Agricultural Practices in Africa: Bridging the Gap between
Research & Farmers. Brief on Sustainable Agriculture, Gothenburg, Swede, April 16‐17.
63

Kuyvenhoven, A., and Ruben, R. 2002. Economic Conditions for Sustainable Agricultural Intensification. Agro‐ecological
Innovations: Increasing Food Production with Participatory Development. Norman Uphoff (eds). Earthscan Publications Ltd, Chapter
5, pp.58‐70
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Arslan et al.64 analyzed maize yield and resilience effects of a set of widely promoted agricultural practices
(e.g. reduced tillage, crop rotation, legume intercropping and the use of inorganic fertilizer). They found
positive impact that maize yields are consistently higher for households that used crop rotation, inorganic
fertilizer and improved seed. Additionally, legume intercropping had a positive impact while crop rotation
had a negative impact. However, this negative impact was off‐set by a positive impact under highly variable
rainfall conditions. Furthermore, average positive impacts of modern inputs were found to be conditioned
by climatic variables (e.g. rainfall and temperature) while that of legume intercropping were robust to
shocks. Timely access to modern inputs such as fertilizer was found to be the most robust determinant of
yields and resilience. Similarly, Quiroga (2015)65 found agronomic techniques: crop diversification, crop
rotation and conservation agriculture widely adopted by farmers in three project pilot sites. The cropping
patterns remained traditional, even though new improved varieties, high‐yielding and drought‐resistant
were partially adopted. The key drivers in this process were extension advice, together with accessibility to
markets where produce can be sold.
The following tables (Table 14 to Table 21) present the difference in revenue per hectare cultivated for 4
crop groups — cereals, tubers and roots, beans and oil seeds, and cash crops. This difference in revenue per
hectare is analyzed by adoption of a particular sustainable agricultural practice i.e. between agricultural
households that indicated to have implemented the practice or not in the 2010/11 agricultural season. The
agricultural practices analyzed include: agroforestry — soil fertility purposes; water management practices
— for soil erosion control; agronomic practices — for crop establishment as well integrated nutrient
management; tillage and residue management — crop establishment, and soil fertility. While not explaining
why and how, these practices seem to have positive and negative revenue effects for the aforementioned
crop groups. This point is supported by the difference in means tests presented in Tables 1 to 8.
Table 14 shows that implementing agroforestry techniques result in a significance difference in cash crop
revenues per hectare. Similarly, the difference in revenue per hectare for cereal growers is positive for those
implementing agroforestry techniques. However, this difference is not significant.

Revenue (ZMW/Ha)
Cereals
Tubers & roots
Beans and oil seeds
Cash crops

Agroforestry
No
Yes
660.84
768.53
48.75
38.85
90.65
82.70
199.67
478.03

Difference
107.69
‐9.90
‐7.95
278.36

(t statistics)
‐1.62
0.80
0.61
‐7.65

(p‐value)
0.11
0.43
0.54
0.00

Table 14: Revenue difference as a result of implementing agroforestry practices

64

Arslan, A., McCarthy, N., Lipper, L., Asfaw, S., Cattaneo, A., & Kokwe, M.2015. Food Security and Adaptation Impacts of Potential
Climate Smart Agricultural Practices in Zambia. Food and Agriculture Organization of the United Nations (FAO), Rome.
65 Quiroga, E.R. 2015. Adapation to the effects of climate variability and change in agro‐ecological regions I and II in Zambia
(CCAP).Terminal Evaluation Report, December.
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Table 15 equally presents a picture similar to Table 14. Water management practices like bunding, terraces
and drainage ditches seem to result in significant revenue difference for cash crop producers and sellers.
Though positive for cereals, the difference in revenue is not significant. However, this difference is
significant for tubers and roots — a category where cassava falls.

Water management practices
Revenue (ZMW/Ha)
Cereals

No

Yes

Difference

655.19

697.13

41.94

(t statistics)
‐1.46

(p‐value)
0.14

Tubers & roots

50.89

39.64

‐11.25

2.10

0.04

Beans and oil seeds

88.41

97.45

9.04

‐1.60

0.11

Cash crops

171.65

341.29

169.65

‐10.86

0.00

Table 15: Revenue difference as a result of implementing water management practices

Having a field located in a wet land area significantly reduces the revenues per hectare for cereals, Tubers
and roots, and beans and oil seeds (Table 16). Apparently, such an environment seems to have a positive
effect on cash crop revenues.

Wetland/dambo
Revenue (ZMW/Ha)

No

Yes

Difference

(t statistics)

(p‐value)

Cereals
Tubers & root
Beans and oil seeds
Cash crops

677.89
51.14
93.67
181.51

620.68
39.65
79.78
297.20

‐57.22
‐11.49
‐13.89
115.69

2.05
2.20
2.53
‐7.57

0.04
0.03
0.01
0.00

Table 16: Revenue effects of having fields located in a wetland/dambo

As one would expect, having fields prone to soil erosion negatively affects the revenues per unit area for
certain crop groups. There include: cereals, tubers and roots, and beans and oil seeds. Surprisingly, the
effect is positive for cash crops (Table 17).

Prone to Soil erosion
Revenue (ZMW/Ha)
Cereals
Tubers & root
Beans and oil seeds
Cash crops

No
684.75
53.92
94.82
162.08

Yes
610.42
33.97
78.75
332.17

Difference
‐74.33
‐19.94
‐16.07
170.09

(t statistics)
2.79
4.02
3.08
‐11.76

(p‐value)
0.01
0.00
0.00
0.00

Table 17: Revenue effects of having fields prone to soil erosion
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Table 18 highlights the revenue effects of irrigation. Irrigation seems to favour cereal and cash crop
production. This is evident given the positive difference in revenue per hectare between those using the
irrigation technology and those who are not.

Irrigated fields
Revenue (ZMW/Ha)

No

Yes

Difference

(t statistics)

(p‐value)

Cereals
Tubers & root
Beans and oil seeds
Cash crops

652.24
49.40
88.85
196.22

729.10
43.29
98.62
275.70

76.85
‐6.12
9.77
79.49

‐2.37
1.01
‐1.53
‐4.47

0.02
0.31
0.13
0.00

Table 18: Revenue effects of Irrigation

With regard to tillage methods and residue management, ploughing and retaining crop residues in the fields
after harvesting appears to a significant positive effect on cereal revenues per hectare. In contrast, the
difference in cash crop revenues is negative and insignificant.

Tillage (ploughing ) and crop residue retention
Revenue (ZMW/Ha)

No

Yes

Difference

(t statistics)

(p‐value)

Cereals
Tubers & roots

504.63
54.24

693.94
49.34

189.31
‐4.90

‐7.00
0.93

0.00
0.35

Beans and oil seeds
Cash crops

92.58
222.32

88.98
195.39

‐3.60
‐26.94

0.67
1.83

0.50
0.07

Table 19: Revenue effects of ploughing as the main tillage method and retention of crop residues

Like in Table 19, integrated nutrient management practices seem to result in significant positive effects on
cereal and cash crop revenues. But, the story for tubers and roots and beans and oil seeds is different (Table
20).
Compost/Animal manure application
Revenue (ZMW/Ha)
No
Cereals
633.54
Tubers & roots
52.20
Beans and oil seeds sold
90.03
Cash crops
196.99

Yes
810.50
33.95
88.31
248.75

Difference
176.95
‐18.25
‐1.73
51.75

(t statistics)
‐4.47
2.37
0.22
‐2.41

(p‐value)
0.00
0.02
0.83
0.02

Table 20: Revenue effects of organic fertilization
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Lastly, agronomic practices such as the use of improved seed varieties and fallowing appear to have
significant positive effects on cereal, beans and oil seeds and cash crop revenues. The biggest positive
difference in revenues is evident for cereals and cash crops (Table 21).
Agronomic practices
Revenue (ZMW/Ha)
Cereals
Tubers & roots
Beans and oil seeds
Cash crops

No
196.62
50.81
72.40
4.50

Yes
788.45
50.38
95.15
262.01

Difference
591.84
‐0.43
22.75
257.51

(t statistics)
‐22.48
0.08
‐4.24
‐17.83

(p‐value)
0.00
0.93
0.00
0.00

Table 21: Revenue effects of improved agronomic practices

3.3.6

Crop Diversification and Revenue Effects.

Table 22 presents the revenue effects of crop group diversification. Diversifying from one crop to two and
more seem to be associated with greater revenue per unit area. For instance, producing and selling a
combination of cereals and cash crops; cereals, oil seed crops and cash crops; cereal, tubers and cash crops
results in greater revenues per hectare on average. This implies diversification towards cash crop can
considerably increase crop revenues.

Crop Revenues (ZMW/Ha)

N

Mean

Standard
deviation

Median

Did Not Sell
Cash Crops
Oil Seed Crops
Oil Seed Crops, Cash Crops
Tubers
Tubers, Cash Crops
Tubers, Oil Seed Crops
Tubers, Oil Seed Crops, Cash Crops
Cereals
Cereals, Cash Crops
Cereals, Oil Seed Crops
Cereals, Oil Seed Crops, Cash Crops
Cereals, Tubers
Cereals, Tubers, Cash Crops
Cereals, Tubers, Oil Seed Crops
Cereals, Tubers, Oil Seed Crops, Cash Crops

2096
440
483
213
319
10
146
13
1802
447
1328
361
345
27
602
208

0
1357.3
317.3211
1275.397
397.7403
1210.412
565.049
1233.205
1400.178
2065.806
1384.38
1855.755
1297.213
1832.972
1342.274
369.5273

0
1089.743
398.0787
833.6418
562.9048
581.1703
612.2021
1002.821
1481.099
1285.362
1135.938
1060.057
1194.281
1373.258
955.9603
893.4321

0
1088
195.8848
1062.055
218.7907
1054.045
405.6013
808.5763
900
1853.284
1054.854
1650.7
878.2051
1395.241
1115.125
0

Total

8840

972.4558

1211.085

576.5928

Table 22: Crop Diversification and Revenue Effects
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I

Advice on climate‐resilient agricultural practices.

Table 23 presents the percentage distribution of farmers receiving advice on agricultural practices from
various sources (e.g. fellow farmers, extension officers, cooperatives etc.) at national level and by province
— broader representative of the target areas (AER I and II). These practices, as can be observed, compose
of climate‐resilient agricultural practices. At national level, over 50% of the farmers indicated receiving
advice on crop residue retention and rotating cereals with legumes. However, a small percentage, 18.6%,
reported receiving advice on what crops are suited to the particular soil and weather. While these results
seem to vary across provinces, Muchinga and Western Provinces had relatively few farmers receiving advice
on a number of climate‐resilient agricultural practices overall. In contrast, provinces like Eastern and Lusaka
score highest for practices under CF and CASU (IAPRI, 2016:88)58. These results are possible indicators of
the efforts being made to promote sustainable intensification practices.
Agricultural Practices

National
Eastern Lusaka Muchinga
Southern
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐%‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
57,1
63,3
79
45,5
52,9
51,8
62,9
66
39,3
64,5
46,1
57,3
65,2
24,4
66
44,6
44,2
61,4
25,1
47,6

Western

Crop residue retention
46
Rotating cereals with legumes
17,3
Applying animal manure
29,2
Leaving land fallow to rest the soil
24,4
Minimum tillage using planting
19,4
basins
37,3
57,3
70
25,2
51,7
Use of chemical storage grain
protectants
31,7
38,9
49
11,7
43,5
7,2
Zero tillage (excluding chitemene) 30,6
56,7
33,5
32,5
23,8
17,5
Minimum tillage using ripping
27,2
40
47,6
10
43,8
13,7
Applying manure/compost
24,7
37,8
41,7
13,8
23,7
16,7
Intercropping
cereals
with
18,5
legumes
24,2
24,6
36,2
22,9
27
Using crop residues as mulch
24,1
32,1
36,5
23
24,6
17,4
Applying lime
23,6
18,2
51,1
11,7
31,5
3,9
Agroforestry
22,4
42,4
57,7
7,3
32,6
5
Growing crops suited to soil and
weather
18,6
24,3
24
17,1
23,3
13,8
Table 23: Percentage of farmers receiving advice on agricultural. Source: Extracted from IAPRI (2016:89)

3.3.8

Farmer Field School model

Under FAO’s CASU initiative, a valuable model for providing technical support and capacity building to
farmers has been the Farmer Field School Model, which has been piloted around the world and only recently
introduced in Zambia. The Farmer Field Schools (FFS) seek to build farmers’ understanding of the agro‐
ecological underpinnings of their work in a group‐based setting, with 15‐25 farmers in each group. It relies
on a hands‐on model that covers the entire season for crops and entire production cycle for livestock, from
76
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“seed to seed” for crops and “egg to egg” or “calf to calf” for livestock. It features on consistent group
meetings that feature an analysis of an agro‐ecosystem, a teambuilding activity, and an opportunity for
farmers to give feedback about the program. The meetings are weekly for annual crops and livestock, bi‐
weekly for long‐term crops, and monthly for some perennials. The FFS model also relies on experiments
and learning plots to improve upon existing knowledge. The emphasis is on “facilitation,” rather than
instruction, so that the local farmers learn to solve relevant problems on their own. Following the main
learning period, it incorporates follow‐up actions for building further skills, providing support to farmers,
defining metrics for success, and monitoring farmers’ progress.
The specific formulation of the FFS is location‐specific, depending on the short and long‐term problems to
be addressed and motivation for the project, ranging from poverty eradication to past programs. The
optimal project length is at least 2 years, to allow for the basic cycles of FFS and follow‐up activities to
cement learning, monitor progress, and ensure there are enough local people who can serve as facilitators
for future agricultural improvements. The recommended minimum length of a project is 6‐12 months,
though projects as short as 6‐12 months depending on local circumstances.66
In terms of a leadership hierarchy, the project implementation is overseen by program managers who help
to set up organizational process, oversee staffing, and ensure the project stays in line with the overall goals
of the FFS program. Master Trainers are more directly involved in designing and monitoring the course;
these Master Trainers can either be trained over the course of a season or, for shorter projects, recruited
from a pool of skilled local or foreign trainers. Mentors serve as a bridge between the Master Trainers and
the Facilitators, who run the projects.
In case of the GCF proposal, the FFS model will be used for disseminating climate and crop advisory
information. These FFSs will be implemented within the context of cooperatives. Where such cooperatives
do not exist, FFSs will facilitate their formation. On the other hand, where cooperatives do exist, they will
be strengthened through the facilitation of FFSs.
Table 24 demonstrates an estimate of costs for an FFS course with 20 farmers, in three different countries.
These are below.

Budget Item

Kenya IPPM (30 Weeks)

India Rice* (14 Weeks)

Cambodia Vegetables (15
Weeks)

Facilitation

$300

$200

$375

Participant Travel

$0

$400

$0

Field Input/Supplies

$150

$80

$85

Learning Materials

$100

$30

$130

Field Day/Graduation

$250

$640

$230

Snacks

$0

$0

$140

Total

$800

$1,550

$960

66 See more details in the “Farmer Field School Guidance Document: Planning for Quality Progarmmes,” FAO, 2016. Specifically
page 29.
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Av. Cost per Member
$40
$77
$48
Table 24: Estimate of costs of setting up a Farmer Field School course* The India Rice project drew in farmers from
multiple villages, so this cost estimate includes transportation.

The first farmer field schools were developed and implemented in Asia in the 1980s. There have since been
thousands of FFS put in place in over 90 countries around the world, serving millions of farmers. The success
of the project seems to stem from a combination of the tested, yet flexible, structure of the course, the
emphasis on empowering local farmers and guiding them through the learning process, and the deep and
prolonged engagement with local farmers.
3.3.9

Implementation of soil and land management practices

Like Table 23, percentage distribution of farmers who implemented a number of soil and land management
practices during the 2013/14 agricultural season are presented in Table 25. These results seem to be
consistent with the advice/information received pertaining to climate‐resilient agricultural practices. This is
evidenced given the fact that crop residue retention and rotation of cereals with legumes were the most
implemented practices (IAPRI, 2016:90‐91). Soil erosion control practices (e.g. contour farming,
stone/earthen bunds, Terraces, and drainage ditches) were on average the least implemented across all the
provinces. Overall, the adoption of a number of climate‐resilient agricultural still remains low.
Soil and land management Practices

National

Eastern

Lusaka

Muchinga

Southern

Western

Crop residue retention
Rotating cereals with legumes
Using crop residues as mulch

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐%‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
56,8
58,6
71,3
43,6
57
46,6
62,5
34,6
37,8
52,4
14,8
15,5
12,8
14,5
11,7

58,3
8,6
17,3

Intercropping
cereals
with
legumes/nitrogen fixing crops
Zero tillage (excluding chitemene)

12,5
12,3

6,1
26

5,7
13,3

16,6
21,3

16
5,2

12,8
10,7

Minimum tillage using planting basins
(potholes)
Ripping with animal draft power
Contour farming
Stone/earthen bunds
Drainage ditches
Agroforestry
Grass barriers
Terraces
Ripping with mechanical power

11,4
10,7
10,5
8,8
7,1
4,2
2,9
2,2
1

13,8
13,7
24
9,9
4,8
6,3
5
2,6
0,8

21,4
12,1
1,7
8,5
7,5
12,8
2,3
2,1
4,3

13,9
2,9
3,7
6,8
10,3
3,3
3,3
2,7
4

14,8
21,3
15
15
12,4
12,3
5,1
2,9
1

8,4
14,4
0,4
0,3
3,4
0
0,4
0
0,4

Table 25: Soil and Land Management Practices Implemented in the 2013/14 agricultural season. Source: Extracted
from IAPRI (2016:89)
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3.3.10 The use of weather index insurance as a risk transfer mechanism for poor small holder famers
The PPCR programme has undertaken several studies into the feasibility of using weather index insurance
(WII) for transferring risk to capital markets in Zambia (see section 3.1.4). However, the approach is
designed to stimulate private sector engagement and assess their appetite for underwriting the risks given
available data, premiums and the willingness of farmers to pay for these services. At the same time WFP
has been using WII to help transfer risk as a suite of packages to improve resilience (see R4 programme
description below). Given the focus on improving resilience (reducing the need for more expensive later
interventions during a food crisis), there have been several approaches to the payment of premiums
(including the option to work instead of paying the premium), and linking insurance to conservation
agriculture practices. Insurance therefore acts as an incentive for farmers to invest in more productive
areas, diversification or increase their production through prudent credit decisions, access to agro inputs
such as rippers and/or mechanical equipment which are often constraints in adoption of conservation
agriculture. Since enrolment is conditional on applying conservation agriculture, insurance will equally
promote the use of conservation agriculture. These experiences, both in other countries (Ethiopia and
Senegal) and in Zambia (in Pemba) are summarized here.
3.3.10.1 Examples from Ethiopia and Senegal
The goal of the HARITA programme in Ethiopia was to help farmers maintain livelihoods in the face of
drought by assisting in providing access to food and credit and in sustaining their asset levels. The
programme has been designed with community‐level risk reduction activities to improve the management
of resources, such as preventing soil erosion, rainfall run‐off, compost and constructing small‐scale
irrigation. The programme coordinated with existing Productive Safety Net Program (PSNP) activities in
order to increase the impacts beyond what would be possible with labour compensating for insurance
alone. The PSNP is a well‐established programme that helps 8 million chronically food‐insecure households
in Ethiopia. Farmers can also purchase weather‐based insurances that make payments provisional on
documented precipitation rather than yields. By using this approach, costly moral hazard problems are
eliminated and premiums are more affordable. The project relies on satellite data for measurement of
rainfall patterns. In 2010, 80% of the farmers who purchased insurances were PSNP participants and paid
with labor. In 2012, 93% paid with labor in villages where that was an option. Farmers who participated in
the PSNP programme had the option to pay for insurance with labour, but were also able to participate for
cash and food. The amount of insurance purchased translates to the amount of labour that farmers have to
provide (OXFAM Report – Evaluation, 2009‐2012). Farmers in Tigray chose products that covered long cycle
crops (maize, wheat, and sorghum); in Amhara, farmers chose options to cover long cycle crops, such as
wheat and maize, as well as teff, which is a short cycle crop. On average, farmers paid a 19 percent premium
of the total sum insured, while the overall premium across all villages ranged between 13 and 26 percent.
The sustainability of insurance premium payments by project beneficiaries is expected to be achieved by
providing long‐term, comprehensive interventions to programme participants. The R4 approach to
insurance premium payments is designed to support participants over the course of several years (minimum
2‐3) with the objective of providing a package that enables them to achieve food security. In the long term,
households are expected to graduate and to be able to access some of the financial services offered by the
project partners on a commercial basis.
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A participant of the HARITA programme remarked that during the first two years of the programme he paid
his insurance premium in labour and in the third year he was able to pay 90 percent of the premium in
labour and the remaining 10 percent in cash. In the R4 programme, farmers have the option to pay in cash
or through the insurance for assets (IFA) scheme that employs them in risk reduction activities. IFA schemes
are part of government safety net programs or WFP food assistance for assets FFA initiatives. The value of
premiums over the period of 2009 to 2014 increased from 2,500 USD to 306,000 USD.67
The R4 Rural Resilience Initiative (R4) is a partnership between the WFP and Oxfam America and it aims to
help vulnerable rural households to improve their income security. The programme uses an innovative
method of combining risk reduction, risk transfer, prudent risk taking and the establishment of risk reserves.
In 2013, the programme reached 20,000 farmers in 80 villages in Tigray and Amhara regions of Ethiopia. In
Senegal, the project reached 500 households from 12 villages from 2012 to 2013 and later on expanded
with 36,000 beneficiaries in 2014 and 18,000 households with 108,000 beneficiaries in 2015 (R4 Rural
Resilience Initiative, 2014).
3.3.10.2 Successes and impacts of these experiences
Farmers insured through HARITA have increased savings and own higher numbers of oxen, considered as
the most valuable animal used to cultivate the fields. Impacts differ across the 3 districts and while in one
district insured farmers increased the number of oxen owned, in other districts they increased the level of
grains owned and in the last district, the number of loans and the amount borrowed increased, relative to
the uninsured. Insured farmers have also increased the amount of compost that they use per unit of land,
in one of the districts investments in fertilizers and traditional seeds increased. During the 4 years of the
project in Ethiopia, the project has scaled from two hundred households who purchased insurance in 1
Tabia in 2009 to more than 18,000 households in 76 Tabias in 2012 that directly affected 95,000 people. In
43 Tabias farmers were given the option to purchase with labour, while in the remaining 33 Tabias they had
to purchase in cash (OXFAM Report – Evaluation, 2009‐2012). The number of participants in the R4
programme has grown by 28 percent since 2011 with the potential of reaching a wider coverage of farmers
through the Government’s productive safety net program that covers more than 1,5 million households (R4
Rural Resilience Initiative, 2014).
3.3.10.3 Lessons learned from Ethiopia and Senegal
Although HARITA was very successful, farmers have recommended that the project expand its scope to
improve living standards in rural Tigray. Another recommendation is for HARITA to invest in irrigation or
diversification of livelihoods in the driest part of the region. Additionally, the project should be able to
schedule registration for insurance and the implementation of risk reduction activities before farmers begin
to prepare their lands for planting. Farmers could benefit from training and education programs that
provide information on the mechanisms of index insurance. The programme also needs a well‐developed
monitoring system that collects data on an annual basis. To collect small payouts, the program may work
with farmers and develop ways in managing them (OXFAM Report – Evaluation, 2009‐2012).

67

R4 Rural Resilience Initiative, Jan‐Dec 2014
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Lessons learnt from the R4 programme in Ethiopia include improving farmers’ resilience by maintaining
their livelihoods; continue focusing on women‐headed households and addressing the basis risk and the
potential mismatch between insurance payouts and actual losses accrued. The programme has tested and
adapted its methodology in Malawi and Zambia in 2014. WFP’s local program Purchase for Progress (P4P)
offers prospects to magnify the reach in Ethiopia. The success of the programme resulted in the expansion
of additional 40,000 farmers in Zambia and Malawi with potentials to further expand into Kenya and
Bangladesh in 2015 (R4 Rural Resilience Initiative, 2014).
3.3.10.4 Current experiences in Zambia
Currently the Pemba pilot has been undertaken by WFP and the insurance product is underwritten by
Mayfair insurance (see Appendix III for background on insurance providers in Zambia, the basis risk plan,
plans for phasing out premium subsidies, an example contract which was used for the 2015/16 season, and
methods for calculating labour rates, premiums and insured sums). Mayfair was chosen after a competitive
bidding process. The index itself has been designed via the Social Network for Index Insurance Design
(SNIID), and focuses on two dominant risks to farmer productivity during drought years ‐ weak or late onset
of rainfall and weak or early end of rainfall. The index structure is based on previous successful indices and
involves two separate contracts – early contract and late contract. The early contract is targeting drought‐
related risk of late or weak onset of the rainy season and the late contract is targeting early or weak end to
the rainy season. Either contract can be purchased simultaneously or the late contract alone. The first step
in the SNIID process is for the project lead organization to make a scaling decision. In the preparation stage,
villages need to be selected and GPS coordinates of the village need to be recorded. Afterwards, initial visits
are necessary in order to communicate with farmers and local partners. Activities that take part of this step
are the establishment of index insurance community design teams for the villages, to conduct index
insurance games and initial focus group discussions. The second visit focuses on the development of
prototype indices and the third visit is to validate prototype indices with local experts and farmers. The last
two steps are the product pricing and finalization and the product rollout.68
Currently there is a range of ongoing initiatives aimed at building in‐country capacity in designing of indices,
which in the long run make index products cheaper. IFC is also funding a position within Mayfair Insurance
and providing funds for literacy campaigns and training for index insurance (1m USD over 3 years). The IRI,
through the Global Index Insurance Facility (GIIF) is also conducting trainings on index design for ZMD and
insurance staff.
Last year 49% of farmers obtained credit in the R4 project at a rate of 42% (compared to a national average
of 54‐66%). Credit was not conditional; hence the need for massive financial literacy education to ensure
farmers make rational and informed decisions before they take loans. The insurance contract does not
reside with Mayfair as the current concept is to build trust and confidence in the product. In the case of a
mismatch between data from satellite and impacts on the ground, a payment is made to the client from
WFP via the insurance company (as set out in the basis risk plan – Appendix III), through the normal claim
payment process “without the client knowing”. It is not incorporated into the contract as it is a non‐market
component.

68

Social Network for Index Insurance Design (SNIID), 2013
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Determining premiums
Appendix III gives an example of how premiums are calculated (range between 198 and 280 ZMW), under
the current insurance scheme introduced through R4. Largely, premiums are determined based on two
factors, attendance at R4 training meetings and days worked on Conservation Agriculture (CA) activities
(measured also by land size prepared under CA). The three factors are weighted in terms of days and a daily
labour charge of ZMW 14 is applied for a single day worked. In the case of Zambia, R4 participants “earn”
the insurance premium if they commit to apply Conservation Agriculture (CA) techniques (or use their
labour) on at least one hectare of their land, as well as attending the CA trainings provided by Food
Agriculture Organization/Ministry of Agriculture (FAO/MoA) through the Conservation Agriculture Scale Up
(CASU) project and commit to taking part in other DRR activities identified through the Community Based
Participatory Planning (CBPP) process. Trainings on DRR activities include – conservation agriculture, crop
diversification, horticulture, agro forestry and livestock production. Attendance at trainings and successful
application of CA techniques on at least one hectare will be monitored by partners in the field who in this
case are Development Aid from People to People (DAPP) and MoA extension officers.
3.3.10.5 Requirements to expand R4 programme to AEZ I & II districts
Even though there are several initiatives underway to support WII in Zambia (including the R4 pilot in
Pemba), as well as some very useful background assessments under the PPCR, before further scaling up this
scheme introduced by the R4 programme, it will be necessary to supplement this information with an
assessment of the following. This will also help to decide on the locations and farmers who will be eligible
to undertake insurance:
 Feasibility of a WII product, especially in low rainfall deficit areas (region I) where MPCI is normally
used;
 Finalize the basis risk plan for the additional districts and farmers;
 Account for participants receiving irrigation support, identifying alternative insurance products if
needed;
 Identify areas/camps that are not ideal for index insurance (areas receiving less 400 mm per annum
and prone to erratic rainfall or drought);
 Ensure existing weather station/satellite data can be used for index design;
 Assess the potential for insurance to distort market prices and lead to negative impacts on farmers
not supported by the scheme.
3.3.11 Projects related to strengthening agricultural production and climate resilient practices
The following are some of the key projects related to increasing agricultural access to water, currently
implemented by MoA:
Agricultural Productivity and Market enhancement Project (APMEP). The Agriculture Productivity and
Market Enhancement Project (APMEP), which was approved by the African Development Bank (AfDB) board
on March 26, 2014 in Tunis, aims to develop Irrigation, Aquaculture, Crop and Livestock Production and
Productivity. The AfDB has approved US$ 31.12 Million to support APAMEP in Zambia under the National
Agriculture Investment Plan (NAIP). APMEP will be financed with a Grant from the Global Agriculture and
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Food Security Programme (GAFSP) multi‐donor trust fund. APMEP will be implemented in Sinazongwe,
Gwembe, Chongwe, Rufunsa, Serenje and Chitambo Districts. The Project has 3 components:
 Agriculture production and productivity
 Value chain development and market linkages
 Institutional strengthening
The Project will be implemented over a period of 5 years, through the existing Government of Zambia
(GRZ)/Ministry of Agriculture and Livestock (MAL) structure. The Project cost is UA 23.01 (USD 34.87) million
with GAFSP Grant of UA 20.54 (USD 31.12) million (89.3%), GoZ contribution of UA 2.38 (USD 3.61) million
(10.3%) and beneficiaries’ contribution of UA 0.09 (USD 0.14) million (0.4%). APMEP is expected to directly
benefit about 75,000 smallholder farmers [including 33,750 women (45%) and 2,000 youths (2.7%)]. In
addition, about 40,000 smallholder farmers will indirectly benefit along the commodity value chain. The
Project is expected to create about 450 full‐time skilled/semi‐skilled and 2,200 part‐time unskilled jobs in
agri‐business, crop production, processing and marketing. The development of irrigation schemes and good
agricultural practices will increase crop production and productivity. Livestock and aquaculture activities
will increase availability of animal and fish products. The development of market infrastructure will facilitate
sale of products. The agro‐processing facilities will increase the value of produce, facilitate stable products
with longer shelf life, create jobs, reduce post‐harvest losses and promote industrial growth. The promotion
of nutrition will curb malnutrition among under‐5 children.
WFP are implementing the R4 Rural Resilience Initiative which aims to strengthen the capacities of small
holder farmers to deal with the negative impacts of climate related shocks and ultimately improve their
food security. It seeks to do this though a combination of the four risk management strategies: Component
1 ‐Risk Reduction: This component typically consists of an existing safety net or DRR programme. In the
case of Malawi, the R4 intervention builds on WFP’s Food for Asset (FFA) activities. FFA in Malawi is a
combined recovery and development activity and is designed to support communities in reducing their
vulnerability to disasters and transitory or chronic food insecurity through work on community micro‐
projects (assets). The project activity’s goal is to improve the capacity of food insecure households to
increase their own food production and maximize food utilization through a variety of activities. Component
2 Risk Transfer: A weather index insurance scheme will be provided to households to protect them from
certain climate risks (mainly drought and dry spells). Insurance payments will be triggered in the event that
rainfall falls below a certain predetermined level. As a result of insurance pay‐outs in the event of a hazard,
it is expected that the food consumption levels and assets of targeted households will be better protected
against shocks, and the household will have to engage in less and less harmful ways to cope to try to meet
their food needs. Furthermore, the protection of the asset base of the household will enable quicker
recovery from shocks and protect the potential for development over time. An additional potential benefit
of insurance is greater confidence in the household to take prudent risks with regard to investments. In this
way, insurance may also ‘unlock credit’ by providing additional confidence and security to households and
collateral for credit institutions. Such benefits may be more visible in non‐shock or ‘good’ years. Component
3 Prudent Risk Taking: Access to credit will be facilitated, particularly loans related to support for
agricultural and other investment activities. This improved access can allow households to borrow money
to buy agricultural inputs and to develop other on‐ or off‐farm income generating activities. Trainings in
financial literacy and planning will assist households to make prudent choices. Thus the expected results
are increased investment in productive areas leading to greater food and income security at the household
level. (There is also a potential for livelihood diversification through non‐agricultural IGAs). Component 4
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Risk Reserves: The programme will facilitate and encourage savings schemes (VSL model) in order for
households and communities to build reserves as buffers against shocks and to invest in income generating
activities and wellbeing of household members.69
The following are recommendations which have been recommended to enhance R4 programming in the
next cycle, given initial results from the outcome monitoring report:
a) Female headed households lag behind male headed households across most of the indicators. There is
need to review the underlying issues that predispose female headed households to have lower FCS,
DDS and higher coping strategy indices.
b) There is a greater degree of ownership of agricultural assets compared to domestic assets which serves
as a useful base for farmers to embark on farming as a business, coupled with other enablers such as
access to credit and increased savings. There is need to tailor future capacity building initiatives to
leverage asset ownership for adopting farming as a business approach.
c) Less than a fifth of the total land owned is cropped according to the survey results. This is due to a
combination of factors including labour and inputs. The next implementation phase of the R4 should
focus on enabling factors such as cheaper sources of inputs, labour availability to increase acreage
under crops and eventually marketable surpluses.
d) Groundnuts is the second most widely grown crop after maize. Options for better storage, markets and
value addition should be explored to incentivize farmers.
e) Livestock keeping featured prominently as a complimentary livelihood option for all farmers. Options
for livestock feed (for cattle) as well as markets for competitive prices for goats and poultry should be
explored in the next implementation cycle.

Savings across all categories is still significantly low. Average monthly savings across all categories can only
cover one month of food expenditure in the event of food shortages at household level. The roll out of
Savings for Change (SfC) approach will encourage farmers to save regularly and apportion increasingly
greater portions of their incomes to savings.
Conservation Farming (CF): The CF is still on‐going and has a Conservation Farming Unit (CFU) of the Zambia
National Farmers Union (ZNFU). The CFU has been operation since 1996 demonstrating and promoting CF
practices. Specifically, the CF package contains the following practices: a) minimum tillage, b) digging of
planting basins/soil ripping — using draft animals and a Magoye ripper, c) crop residue retention, d) cereal
rotation with legumes, and e) land preparation during the dry season (CFU, 2007). The CFU has even
produced handbooks for CF in Agro‐Ecological Regions I and II.70In addition to the CF programme, the
Fertilizer Support Programme (FSP) evolved into the Farmer Inputs Support Programme (FISP) with a view
to enhance diversification of agricultural inputs (e.g. inclusion of legumes).
The Food and Agriculture Organization of the United Nations (FAO) Conservation Agriculture Scaling‐ Up
(CASU): The CASU project is another on‐going project supplementing efforts aimed at increasing crop
production and productivity for small and medium scale farmers in Zambia. It is jointly implemented with
Ministry of Agriculture in 31 districts across 9 provinces of Zambia. The project intends to benefit a total of

69
70

WFP Zambia R4 Rural Resilience Initiative Outcome Monitoring Report Round 1.
http://www.fsnnetwork.org/sites/default/files/conservation_agriculture__cf_handbook_for_hoe_farmers_zambia.pdf
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21,000 Lead Farmers (LF) and an additional 315,000 Follower Farmers (FF) of which at least 40% should be
women71. Evidently, this project is gender sensitive. It promotes agricultural practices similar to those
promoted under CF.
Sustainable Intensification of Maize‐Legume Systems for the Eastern Province of Zambia (SIMLEZA):
SIMLEZA project promoted some of the climate resilient agricultural practices in the Eastern Province of
Zambia. The main objective of the SIMLEZA project was to find constraints and entry points for sustainable
intensification and innovation at the farm level. Specifically, the objectives were: 1) to characterize the
diversity of farming systems within the action sites, 2) to diagnose the systems in terms of productive,
environmental and economic farm performance, 3) to explore trade‐offs and synergies among various farm
performance indicators, and 3) to identify potential points of improvement based on farm interviews and
model explorations. Potential entry‐points identified within the SIMLEZA project included crop
management practices such as: Maize‐legume intercropping; Maize‐legume rotation and Residue retention.
With regards to the adoption and impacts of these practices on maize yield and incomes, Manda et al.
(2015) found adoption decisions to be driven by household and plot level characteristics. Also, they found
that adoption of a combination of sustainable agricultural practices raised both maize yields and incomes
for smallholder farmers. While improved maize varieties were found to have greater impacts on maize
yields, the authors argued that the high cost of inorganic fertilizer limited the profitability of improved maize
varieties. Nevertheless, greater household incomes were found to be associated rather with a package
involving agricultural practices such as maize‐legume rotation and residue retention. These practices
enhance soil fertility and water management efforts.
Strengthening Integrated Adaptation Planning and Implementation in Southern Africa Smallholder
Agricultural Systems to Support Food Security. Duration ‐ 4 Years (September 2015 – July 2019). Donor‐
Government of Flanders. Budget Euro 800,000 (Zambia Activity budget). Coverage: National and Field
demonstrations in Nyimba and Mambwe Districts: The specific objectives of the project are to: improve
regional and national capacities to use analytical techniques to assess risks, vulnerabilities and impacts of
climate variability including climate extremes and change in agriculture; enhance countries’ capacities to
develop policies and financing for Climate Smart Agriculture; facilitate up‐scaling and implementation of
climate change adaptation and resilience practices in agriculture and fisheries to enhance resilience to
climate change; and strengthen country capacities to enable better contribution to international and
regional mechanisms related to climate change adaptation and knowledge management. Activities of the
project are grouped under three expected results: (i) strengthened technical capacity for synthesis, analysis
and transfer of climate and bio‐physical data and information for assessment of vulnerabilities and risks and
climate information services promoted; (ii) capacities for developing, promoting and adopting Climate
Smart‐Agriculture (CSA) practices, policies and financing is strengthened, and (iii) improved climate change
adaptation practices prioritized and implemented in selected ecosystems and resilience to climate
variability and change enhanced. The expected project outcomes include improved technical capacity of
ministries responsible for agriculture, livestock and fisheries in Malawi, Zambia and Mozambique (at least
90 national level staff and 150 district/local level staff in 3 countries trained) and policy dialogue conducted
in 3 countries and communication products made available to provide technical support to reflect
agriculture priorities in UNFCCC processes and facilitate access to climate financing. The project will directly
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http://www.fao.org/africa/news/detail‐news/en/c/215584/
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contribute to increase adaptive capacity of 80% of selected population in 60 communities (1800 farm
households) through adoption of good practices with an approximate crop yield and income increase of 15
– 20%. The community level interventions with adaptation practices will enhance resilience of 600 ha of
crop area. The experiences of the project will be replicated by developing and adopting a replication
strategy to be endorsed by the government for up scaling to similar areas throughout the country.
Building the Basis for implementing the Save and Grow approach ‐ Regional strategies on sustainable and
climate‐resilient intensification of cropping systems. Countries: Kyrgyzstan, Tajikistan, Zambia. Duration:
May 2016 to April 2019. Budget: USD 2.2m: The project will focus on two regions of major interest to the
Food and Agriculture Organization of the United Nations (FAO): Southern Africa with Zambia as the focal
country; Central Asia with Kyrgyzstan and Tajikistan as the focal countries. The project will assist the
member countries of FAO in responding to the priority identified in their National Development Plans,
Country Programming Frameworks (CPFs), and United Nations Development Assistance Frameworks
(UNDAF) of: (1) ensuring sustainable natural resource use for agricultural productivity growth; (2)
successfully linking smallholder/emerging farmers to markets; and (3) increasing rural income. The
integration of the two concepts of “Save and Grow” and “Climate‐Smart Agriculture” promoted by FAO
represents a key fundamental cornerstone for providing guidance and advice on the most suitable farming
practices and techniques and help farmers to transition to appropriate sustainable and climate‐smart
production systems. The project will help policy makers and development practitioners to prioritize the
available policy, financial and production system practices and technologies based on the context‐specific
social, economic, environmental and climatic conditions. This will also be based on proper site‐specific
assessments of climate risks, impacts, vulnerabilities and adaptation options to maximize fruitful
implementation. To ensure adoption (also after project completion) of the new farming technologies
introduced, these will be environmentally sound, energy efficient, conducive to the local communities and
provide financial advantages for importers, dealers, contractors and smallholder farmers. Specific attention
will be paid to agronomic components as well as to issues around the availability of agricultural implements
and service providers. For mechanization and machinery services provision through contractors, the project
will work closely with all actors to design the most appropriate business models to support the
commercialization of mechanized conservation agriculture technologies and their associated services. FAO
will be responsible for the implementation of the project, which will be done in close cooperation with
partners. The project is funded by the Government of the Federal Republic of Germany

3.4 Strengthen Agricultural value chains and links to Markets for Smallholder Farmers
3.4.1

Background and analysis of existing value chains

Based on a recently completed gender, value chains, and climate change for Zambia (initiated under the
Integrating Agriculture in National Adaptation Plans programme (NAP‐Ag)72), a series of value chains were

72 The programme is funded by the International Climate Initiative of the German Federal Ministry for the Environment, Nature
Conservation, Building and Nuclear Safety (BMUB). It is implemented jointly by UNDP and FAO, who are working together with the
ministries of Agriculture, Environment, Planning and Finance, and key national stakeholders in Nepal, Kenya, the Philippines,
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analysed based on several criteria. This aimed to identify gaps and needs for strengthening these value
chains in Zambia.
An extensive consultation process was realized prior to the selection of value chains for this feasibility study.
Experts were asked what value chains offer significant contributions to household food security,
improvement of the position of women and climate resilience in 16 selected districts. Of eight value chains
considered (cassava, groundnut, soya bean, cowpea, maize, rice, honey, and livestock), four value chains
(cassava, soybean, rice and cowpea) were ultimately selected based on these expert interviews as well as
desk reviews.
Each of the value chains was assessed according to a list of criteria (see Table 26 below) that was determined
based on the objective of reducing vulnerability of Zambia’s poorest, particularly women, by enhancing
their climate resilience and adaptive capacity. An explanation of the selection criteria, and their importance
to each of the selected crops in the context of Zambia, are elaborated upon in the following sections.

(***= excellent , ** = positive, *= neutral or negative)
CRITERIA
Number of smallholders involved (national)
Relevance to household income generation
Relevance to enhancing household food security
Market potential and competitiveness
Resilience to climate change
Impact on the environment
Gender Sensitive

Cassava

Soya bean

Cowpea

Rice

***
**
***
**
***
***
***

**
***
**
***
**
***
***

**
**
***
**
***
***
***

**
***
**
***
**
**
***

Table 26: Selection criteria to assess value chains with results for selected crops. Source: Composed by UNDP‐Zambia
team, based on expert consultations and desk reviews.

The cassava value chain was selected for its great number of farmers involved and its resilience to climate
change. The crop is highly relevant for household food security, especially in the lean season. Among food
staples in Zambia, cassava and sweet potatoes have proven most popular after maize.73 Production is almost
entirely by smallholder farmers whose average cultivated area is less than one hectare. The latest data
estimate that about 513,000 smallholders engage in farming cassava.74
The soya bean value chain has been identified as a priority value chain, based on its nutritional attributes,
as well as its income generating potential for poorer farmers, especially women. Moreover soya beans
contribute positively to rejuvenation of soils, which on its turn can lead to higher levels of sustainable
agriculture with minimal input requirement. In Zambia, the soya bean is mostly used as an industrial crop.

Thailand, Uganda, Uruguay, Viet Nam and Zambia to incorporate agricultural sectors into National Adaptation Plans (NAPs) process.
In doing so, the programme aims to safeguard livelihoods, raise agricultural production and boost food security.
73 Zulu, E. (2011). Profitability of Smallholder Cowpea Production in Zambia. Thesis, University of Zambia;
74 Kabwe and outreach team (2014). Opportunities and challenges of the cassava sector in Zambia. IAPRI. Presentation at the
Luapula Provincial Outreach 5 th December, 2014
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It is used in oil production and in products such as soya chunks and soya meal. The by‐product (cake) is used
in animal feed. Regardless of these benefits and its potential, soya production in Zambia remains limited.75
Cowpeas were selected based on their relevance to food security, particularly to diversifying nutrition
sources, its positive impact on the environment given ability to improve soil quality, and the favorability for
women farmers. Rice was selected based on its market and income generation potential, as well as the
interest of women in growing the crop.
3.4.1.1 Numbers of smallholder farmers
Through integration of agriculture into NAPs and adaptation investments, one of the priority objectives is
to ensure that agricultural livelihoods of farmers, particularly women, are resilient to impending climate‐
related impacts and variability. To ensure this, policies, strategies and programs should promote and
strengthen value chains that reach the greatest number of farmers. There are approximately 1.4 million
small and medium scale farming households in Zambia.76
Additional cash crops involving many smallholders are sunflower, tobacco, cotton and horticulture.
Number of households involved in selected value chains
Cassava: Production is almost entirely by smallholder farmers whose average cultivated area is less than one
hectare. In 2011 about 33,6% of the Zambian farming households cultivated Cassava. The latest data estimates
that about 513.000 smallholder households engage in farming cassava.77
Cowpea: It is estimated that only 2,5 % of all Zambian households grow cowpea, with Southern and Western
province taking a large share for their account.
Soya bean: Nationally, 6.9% of households grew soya beans in 2015.78 Soya bean production by small holders
more than tripled between 2001 and 2010.79
Rice: About 68,000 Zambian households cultivate rice.80 Rice production increased two and a half times
between 1988 and 2008, with the National Rice Development Strategy (2011‐2015) document noting that
smallholder farmers are employing rice as a crop diversification strategy.81

75

Lubungu, M., Burke, W. and Sitko, J.N. (2013) Analysis of the soya bean value chain in Zambia’s Eastern Province. Working paper
no. 74. IAPRI, Lusaka.

76 Sitko, N., Chapoto, A., Kabwe, S., Tembo, S., Hicaambwa, M., Lubinda, R., Chiwawa, H., Mataa, M., Heck, S., and Nthani, D.

(2011).
Technical Compendium: Descriptive Agricultural Statistics and Analysis for Zambia in Support of the USAID Mission’s Feed the Future
Strategic Review. Food Security Project: Working Paper No. 52.

77

Kabwe and outreach team (2014)

78

RALS 2015, http://images.agri‐profocus.nl/upload/post/RALS_2015_Survey_Report__Finalv‐_edited1456827249.pdf

79

Lubungu, M., Burke, W. and Sitko, J.N. (2013)

80

CSO/MAL (2013/2014). Crop Forecast Survey. LUSAKA: CSO

81

http://riceforafrica.net/downloads/NRDS/zambia_en.pdf

88

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

I

3.4.1.2 Relevance to income generation
Although Zambia has experienced strong macro‐economic growth in recent years, particularly from the
extractives and manufacturing sectors, poverty remains severe, with 77% of the population living on less
than $3.1 per day (2014 estimate, PPP terms). Economic headwinds from lower copper prices and a severe
drought that has impacted both the agricultural sector as well as availability of electricity has also recently
reduced economic forecasts. 82
Provinces located far from the train lines have the highest proportions of people living in extreme poverty.
These provinces are Luapula Province (64.9 percent), Western Province (64 percent), and Eastern Province
with 58.7 percent of its population living in extreme poverty.83 For improving incomes, it is important to
select crops that have potential for households to sell them into markets and also value chains in which
farmers receive a reasonable margin or that at least offer potential for improvement.
Table 27 below shows the importance of various crops to household income generation, based on the
percent of households that sell each crop into markets (versus produce for their own food sources). Cotton
and soya beans are mainly for the market. Farmers in Zambia depend heavily on maize production for
income; however, critics mention that this is exactly the reason they remain in poverty, since prices of maize
are highly volatile. Food crops in some provinces are cultivated as cash crops in others. For example sweet
potato is a cash crop in Copperbelt, Southern and Western province, while in Eastern and North‐western
province it is also grown for home consumption. The same goes up for mixed beans which are sold by a
large share of the households in Central province, Northern province and Northwestern province and by
smaller percentages of the households in Lusaka, Southern and Western province.

Table 27: Percentage of Zambian households selling crops from own production.84

82http://www‐

wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2016/04/14/090224b084298b95/1_0/Rendered/PDF/Macro0
poverty0outlook0for0Zambia.pdf
83 Tembo, S. and Sitko, N. (2013). Technical Compendium: Descriptive Agricultural Statistics and Analysis for Zambia. 76. Indaba
Agricultural Policy Research Institute (IAPRI), Lusaka.
84

Indaba Agricultural Policy Research Institute (IAPRI), Rural Agricultural Livelihoods Survey, 2015 Survey Report
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Tembo and Sitko (2013) calculated the returns per crop per hectare, the so‐called gross margin. The results
do not indicate the importance of a crop for household income, but give an impression of the return on
investment. The tobacco crops give the highest returns on a hectare of land planted, followed by cotton,
mixed beans and maize. Sunflower provides the lowest returns.
Table 28 below shows some example returns for several crops, though data for all crops studied were not
available.
Crop
Virginia Tobacco
Burley Tobacco

Return ($/ha)
1229
749.6

Cotton
Maize
Mixed beans
Soya beans
Groundnut
Sweet potato white fleshed

687.7
457.6
456.8
384.6
371.4
356.6

Sweet potato orange fleshed
Sunflower

231.2
226.5

Table 28: Returns ($/ha), Zambia 2012. Source: CSO/MAL/IAPRI Rural Agricultural Livelihood strategy, 2012

Finally, Zambian crop yields are on average about one‐third of global average yields. Therefore, across food
and cash crops there exists the potential to boost yield and corresponding income and food security. Figure
22 below shows yield data compared to the global average for four common crops in Zambia (Government
of the Republic of Zambia 2013).85

85 Government of the Republic of Zambia Ministry of Agriculture and Livestock (2013). Zambia National Agriculture Investment Plan
2014‐2018 Under the Comprehensive Africa Agriculture Development Programme (CAADP).
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Figure 22: Average yields of key commodities compared to global average.86
According to the World Bank87 returns per day worked in tobacco, horticulture and cotton are very good (at
that time the wage rate for casual rural labour was US$1.20 while in cotton farmers could earn US$2.77, in
tobacco US$3.32, in tomato production US$1.94 and US$5.99 for water melons a day when yields were
high).
Relevance of selected value chains to smallholders income
Cassava: 22.3 percent of households sell cassava they produce. However, according to Hagglade and
Nyembe88 market demand for cassava is increasing. They foresee that in the future more and more farmers
will cultivate cassava as a cash crop.
Cowpea: 35 percent of households sell cowpeas they produce. Currently there is very little data around
profitability of cowpea production, though a study notes that profitability varies significantly by province
(with Southern province showing highest profitability) and channel (cowpea sold to private traders was most
profitable).89 In Central and Northwestern province the share of cowpeas sold is much higher (62,9 % and
56,6% respectively).90
Soya bean: Zambian farmers regard soya beans predominantly as a cash crop. On average, 84 percent of
households that produce soya bean sell them. In production terms it is the fourth most important crop.
Finally, soya bean production returns are on average lower than maize.
Rice: Rice is sold by 67 percent of households that produce it.91 Rice yields, while showing improvements in
recent years, hover around one‐third of the global average.92

3.4.1.3 Relevance to household food security
In 2013, 48.3 percent of the Zambian population was undernourished or food deprived.93 Between May
2011 and April 2012, 42 percent of rural households experienced food shortages, with the average time of
food access shortage of 3.2 months. Stunting rates in rural areas are frequently 52 percent.94. See Table 29
below for further data on household food shortages by province as calculated by RALS (2015).95

86

Ibid

87

World Bank (2009). Commercial Value Chains in Zambian Agriculture: Do Smallholders Benefit? Report No. 48774‐ZM. Country
Department AFCS2 Africa Region

88 Haggblade, S. and Nyembe, M. (2008). Commercial dynamics in Zambia’s cassava value chain. Food Security Research Project
Working Paper, 32.
89

Samboko, P.C. (2011). An assessment of factors influencing the profitability of bean production in Zambia. University of Zambia.
Available at http://www.valuechains.k‐state.edu/Paul%20Chimuka.pdf.
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RALS 2015
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Ibid
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Ministry of Agriculture and Livestock (MAL) (2011). National food balance for Zambia for the 2010/11 agricultural marketing
season. http://www.agriculture.gov.zm/index
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United Nations Statistics Division (2014). Millennium Development Goals Indicators. http://mdgs.un.org/ unsd/mdg/Data
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Government of the Republic of Zambia Ministry of Agriculture and Livestock (2013)
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Indaba Agricultural Policy Research Institute (IAPRI), Rural Agricultural Livelihoods Survey, 2015 Survey Report
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Diets are very limited, leading to challenges of nutrition. About 50 percent of caloric intake was derived
from maize and 14 percent from cassava.96 This heavy reliance on maize as a staple food causes deficiencies
in micronutrients. Zambian calorie consumption of vegetables, nuts, and pulses is around two percent.97
The Zambian Government’s National Agriculture Investment Plan 2014‐2018 focuses on several strategic
objectives to improve food security and nutrition by reducing food shortages, reducing post‐harvest losses,
and improving nutrition and diet diversity.98

Table 29: Percentage of Zambian, households with adequate food provisions by month.99
Market potential of selected value chains
Cassava: Cassava is a suitable input for a wide range of products for human consumption as well as animal
feed. Zambia’s National Cassava Development Strategy100 notes that cassava can be used in more than
200 processed products and market demand is already unsatisfied at current prices. However cassava also
experiences strong competition from maize. Haggblade and Nyembe (2008) show that as long as maize
remains heavily subsidized cassava is not a viable substitute and as such not competitive. With the advent
of the e‐voucher electronic system being promoted by the Farmer Input Support Programme (FISP), maize
subsidies are being phased out. Consequently, FISP is now being used for production of other crops
including cassava. The increase from 10% to 40% in the use of cassava by Zambia Breweries in the
production of its Eagle Beer brand has created a considerable demand for cassava. GroAfrica has been
contracted by Zambia Breweries as an aggregator relating to cassava purchases which started in 2016. The
low input requirements for cassava and the “on‐the‐spot‐payment” have result in a considerable number
of farmers switching to cassava production from maize.
Cowpeas: Cowpeas should have a high market value.101 However, while the crop is produced in all ten
Zambian provinces, pulse crops' shares of total allocated area and market value are relatively small. Only if
consumption would increase, which is encouraged by WFP and other institutions, there will be market
potential for cowpeas. According to Chilundika (2011) market potential is expected to improve, due to the

96

Ministry of Agriculture and Livestock 2011

97

Government of the Republic of Zambia Ministry of Agriculture and Livestock (2013)

98

Ibid

99

RALS 2015

100

All ACP Agricultural Commodities Programme (2010). Zambia Cassava Sector Development Strategy 2010‐2015.

101

Zulu 2011
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increasing demand in neighboring countries and to the emergence of a canning industry in Zambia. In
addition, the seven year Agricultural Productivity Programme for Southern Africa (APPSA) being
implemented by the Government of Zambia (since 2013) with Support from the World bank is targeting the
production and popularization of cowpeas and 5 other legume crops (the others being; beans, pigeon peas,
groundnuts and soybeans).
Soya bean: There is a pervasive belief among farmers that soya markets are unreliable. Lubungu et al.
(2013) however find that there is a significant unmet demand for soya in Zambia, including in the areas
being targeted by the project. Buyers go to all areas where soybean is produced. The bulking centres and
marketing facilities being promoted under this project will be particularly valuable in aggregating soybean
(and the other products) from farmers to one point for buyers. In view of the growing livestock market,
demand for soya is likely to increase. Currently soybean in Zambia is used as an industrial crop, in oil, soya
chunks and soya meal.
Rice: Zambians generally have a high preference for aromatic rice. They are prepared to pay more for
domestic quality rice, for example, the rice sold under labels of geographic areas of production e.g. Chama,
Mongu and Nakonde rice, though price remains an important criterion for buying. Domestic demand
currently cannot be fulfilled: Zambia has experienced an increasing deficit in rice on its food balance sheet
for over a decade. From 2001/2002 to 2012/2013, the deficit increased from 5,000 Mt to 15,500 Mt.
Demand is also growing in neighboring countries. The export of locally produced aromatic rice into the rest
of the region has a good business prospect in the medium‐ long‐term as well. With respect to climate
resilience, rice is envisaged to play two important functions: (i) During periods of flooding, rice varieties
that grow in water will be crucial when other crops cannot service such conditions; (ii) Livelihood resilience
of targeted households will be improved through diversification to other crops.
Relevance of selected crops to household food security
Cassava: Cassava is Zambia’s second most important staple food in Zambia, after maize. An estimated thirty
percent of Zambians ‐ about 4 million people ‐ consume cassava as part of their staple diet.102 Cassava
serves both as a food and a cash crop. In the most productive northern regions cassava is predominantly a
food crop whereas in Eastern province it is mainly a cash crop.
Cowpeas: Cowpeas are a source of affordable protein, carbohydrates, micronutrients, fiber and vitamins.
Food security programs such as WFP encourage cowpea production and consumption. They are increasingly
playing a major role in improving farmers’ livelihoods. Chilundika (2011)103 adds that beans are a cheap
source of protein. She makes reference to a study that found that a Zambian family consumes over 2kg of
dry beans per month as relish.
Soya bean: Soya is highly nutritious. In Zambia soya beans are not eaten like other legumes such as beans,
cowpeas, or groundnuts, but milled into soya flour that is often mixed with other ingredients to form a
nutritious rich protein blend that can be prepared into breakfast porridge. Nevertheless, only 30 percent
of production is used for household consumption, while 70 percent is commercialized.104
Rice: Rice ranks sixth as a staple food crop in the country and it is one of the four that have been designated
by the government as a national strategic crop. Consumption is somewhat seasonal and relates to the
availability of maize, which declines in rural areas in January and February when rice becomes a luxury item

102 Poole, N.D., Chitundu, M., Msoni, R. and Tembo, I. (2010). Constraints to participation in cassava value chain development in
Zambia. Paper presented at a workshop on Institutional Innovations and Policy Interventions in Support of Smallholder Market
Participation, 3‐4 June. Food and Agriculture Organization of the United Nations. Rome.
103 Chilundika, N. (2011) Market participation of bean smallholder farmers in Zambia: a gender based approach A Research Report
presented to the Department of Agricultural Economics and Extension Education of the University of Zambia
104

Lubungu et al, 2013
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for consumption. Rice is both an important subsistence crop in areas where it can be grown, as well as a
cash crop. Forty six to 61 percent of rice is used for home consumption or informal local sales.105

3.4.1.4 Market potential and competitiveness
Value chains can contribute to household resilience by linking production to market opportunities. This can
only be achieved when these value chains benefit from suitable enabling environments (including policy,
regulation, infrastructure, availability of inputs, and access to markets) and when farmers are able to
increase and retain the value of their production through, for example, cooperatives that provide both
technical assistance as well as bargaining power.
The Zambian agricultural sector on the whole is uncompetitive. At this moment inter‐regional and
international markets remain relatively inaccessible due to trade tariffs.106 A surplus of maize in combination
with export barriers reduce market prices below export parity and thus make farmers unable to compete
with imports from nearby markets (e.g. South Africa). Zambian farmers face heavy transaction costs (fees,
taxes, bribes) at every step of production, as well as high transport and storage costs. For example, taking
transaction costs into account, the delivery price of imported fertilizers in Zambia amounts to US$414/ton
compared to US$226/ton in the United States.107 Transport and storage costs account for the largest share
of this. However, at the same time, despite Zambia’s land‐locked status it has significant potential for
increased intra‐regional trade due to its borders with eight countries.108
Physical access to markets is constrained by poor roads, electricity and communication networks in large
parts of the country. This reduces the efficiency of distribution of crops across the country and limits
production of export crops to the relatively well‐connected Lusaka and Copperbelt regions. Another issue
is the lack of storage capacity, which further limits the possibility of making use of production increases and
leads to production losses. In 2011, storage capacity was estimated to be about 1.3 million metric tons,
considerably less than the estimated 2 million tons needed.109
Access to inputs is frequently reported by farmers as a key constraint to enhance productivity.110
Smallholder farmers struggle to access inputs through channels other than subsidized government
programs. Furthermore, while large‐scale farmers can invest in more sustainable practices, limited access
to credit and high interest rates make the necessary long‐term investment difficult for smallholders. As
obtaining a loan often requires land as collateral, it is complicated by insecure land ownership. This
particularly affects women, who are often hindered from ownership of land.

105

Ministry of Agriculture and Livestock (MAL) (2015). Smallholder Agribusiness Promotion Programme. Rice Value Chain: Analysis
& Upgrading Strategy, Government of the Republic of Zambia and IFAD

106 AGRA (2013). Africa Agriculture Status Report 2013: Focus on Staple Crops. Alliance for a Green Revolution in Africa (AGRA),
Nairobi. http://agraalliance.org/our‐results/agra‐status‐reports/.
107

Ibid

108
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Market potential of selected value chains
Cassava: Cassava is a suitable input for a wide range of products for human consumption as well as
animal feed. Zambia’s National Cassava Development Strategy111 notes that cassava can be used in more
than 200 processed products and market demand is already unsatisfied at current prices. However
cassava also experiences strong competition from maize. Haggblade and Nyembe (2008) show that as
long as maize remains heavily subsidized cassava is not a viable substitute and as such not competitive.
Cowpeas: Cowpeas should have a high market value.112 However, while the crop is produced in all nine
Zambian provinces, pulse crops' shares of total allocated area and market value are relatively small. Only
if consumption would increase, which is encouraged by WFP and other institutions, there will be market
potential for cowpeas. According to Chilundika (2011) market potential is expected to improve, due to
the increasing demand in neighboring countries and to the emergence of a canning industry in Zambia.
Soya bean: There is a pervasive belief among farmers that soya markets are unreliable. Lubungu et al.
(2013) however find that there is in significant unmet demand for soya in Zambia. In view of the growing
livestock market, demand for soya is likely to increase. Currently soybean in Zambia is used as an
industrial crop, in oil, soya chunks and soya meal.
Rice: Zambians generally have a high preference for aromatic rice. They are prepared to pay more for
domestic quality rice, for example, the rice sold under labels of geographic areas of production e.g.
Chama, Mongu and Nakonde rice, though price remains an important criterion for buying. Domestic
demand currently cannot be fulfilled: Zambia has experienced an increasing deficit in rice on its food
balance sheet for over a decade. From 2001/2002 to 2012/2013, the deficit increased from 5,000 Mt to
15,500 Mt. Demand is also growing in neighboring countries. The export of locally produced aromatic
rice into the rest of the region has a good business prospect in the medium‐ long‐term as well.

3.4.1.5 Resilience to climate change
The World Bank concluded in 2009 that Zambia was one of the five countries in the world whose agriculture
is most vulnerable to climate change.113 Most of its agriculture is currently rain‐fed. Due to unevenly
distributed rainfall Zambia is already suffering from both droughts and floods, and this will only worsen.114
For farming systems to be resilient it is important that they are based on crops that are able to resists
droughts, floods or both. To enhance households’ resilience, it is important to select crops that are climate
change resilient or focus on making value chains more resilient to climate change.
Climate resilience of the four selected crops

111

All ACP Agricultural Commodities Programme (2010). Zambia Cassava Sector Development Strategy 2010‐2015.
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Zulu 2011
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Neubert, S., Kömm, M., Krumsiek, A., Schulte, A., Tatge, N. and Zeppenfeld, L. (2011). Agricultural Development in a Changing
Climate. Increasing Resilience to Climate Change and Economic Shocks in Crop Production. German Development Institute, Bonn.
http://www.die gdi.de/uploads/media/Studies_57.pdf.
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Thurlow, J., Tingju, Z. and Xinshen, D. (2011). Current Climate Variability and Future Climate Change: Estimated Growth and
Poverty Impacts for Zambia. Working Paper 2011/85. UNU WIDER, Helsinki. https://www.econstor.eu/dspace/
bitstream/10419/80893/1/682038342.pdf.
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Cassava: According to a study of the CIAT cassava is one of the most climate resilient staple food crops. With
a temperature increase of 1 to 2 degrees Celsius and changes in rainfall patterns it outperforms staples like
potato, maize, banana, millet and sorghum. It resists high temperatures and survives droughts.115
Cowpea: Cowpeas are drought tolerant crops that require less water than other crops to grow. They can
also help mitigate climate change since they do not require the use of fertilizer, a source of agricultural
greenhouse gas emissions, and improve soil’s carbon sequestration.116
Soya bean: Soya bean yields are more impacted by rainfall variability and soil moisture content than by rising
temperatures. Yields are projected to increase in highland areas in climate change scenarios while
decreasing in lowlands.117
Rice: Rice is highly sensitive to drought, where even mild moisture stress can significantly reduce yields.
While yields are expected to decline under climate change, rice is still projected to be more resilient to
climate change in the region than is maize or wheat.118 Rice is more likely to be viable in the rain fed lowland
flood plains of Zambia.119

3.4.1.6 Impact on the environment
In general Zambia makes a very small contribution to climate change with CO2 emissions of only 0.2 metric
tons per capita in 2010, compared to an average of 1.6 for lower middle‐income countries.120 Nevertheless,
care must be taken to reduce environmental impacts of increasing agricultural production and processing.
Farming foremost has a detrimental impact on the soil, despite conservation farming having been promoted
in Zambia since the 1980s, and little mechanization of farming methods. In 1999 the government adopted
conservation farming as an official priority, attracted by its opportunities to improve productivity and
encourage climate adaptation.121 However, adoption remained limited, partial and unstable. Reasons are
that this requires high labour investments. Moreover, there is little funding to disseminate knowledge on
good practices.
Use of inputs has increased since 2011. About 55 percent of farmers now use inorganic fertilizers, and total
fertilizer use in Zambia corresponds to almost 30 kg/ha, whereas the average use across 25 African countries
is 11 kg/ha.122 The amount of inputs used differs per crop and those provided to smallholders through
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government programs are not well adapted to the different growing conditions in the respective agro‐
ecological regions.123 Currently, about 99% of fertilizers are applied to maize.
Impact on the environment
Cassava: Cassava requires no fertilizers or pesticides.
Cowpea: In Zambia, where maize‐based farming is predominant, grain legumes – such as cowpea and
soybean – add the much needed fertility to the soils degraded by mono‐cropping. They fix substantial
amounts of atmospheric nitrogen through biological nitrogen fixation in the soil, help improve soil
fertility and also contribute to improved crop productivity.
Soya beans: contributes to rejuvenation of soils. Soya bean coverings protect the soil from recurrent
erosion and fix atmospheric nitrogen into the soil. Rotting root residues improve soil fertility. Improved
soils require fewer inputs; as such soybeans contribute to sustainability.
Rice: Rice growing in Zambia can be developed in both the plateau and lowland flood plains. However,
some of the flood plains are ecologically sensitive areas under conservation.124

3.4.1.7 Gender sensitive
In order to achieve an impact on the life of women it is important to select value chains that either involve
a large number of women, or that offer potential for women farmers. Ensuring engagement of women with
men to facilitate and strengthen gender‐equitable relations,125 as well as building capacity and leveraging
from government initiatives leads to a higher rate of success.
USAID’s Feed the Future initiative recently developed a Women’s Empowerment in Agriculture Index
(WEAI) baseline score for its Zone of Influence (ZOI) within Zambia (consisting of 5 districts in the Eastern
Province) of 0.80 (out of 1.0).126 This score is within the same range as other countries of East and Southern
Africa. The largest contributors to women’s disempowerment within the Zambian study were workload
(where a woman who works more than 10.5 hours per day is considered disempowered) and access to and
decisions on credit.127 Figure 23 below shows the breakdown for the Zambian ZOI among the five
disempowerment categories.
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ZNFU (2014). Post Agricultural Production Survey. Zambia National Farmers’ Union, Lusaka.
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Ministry of Agriculture and Cooperatives 2011
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UNDP (2013). Gender Mainstreaming Made Easy: Handbook for Programme Staff.
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See https://www.feedthefuture.gov/sites/default/files/resource/files/ftf_progress_weai_baselinereport_may2014.pdf for
further information on how the WEAI is constructed.
127 Malapit, H.J., Sproule, K., Kovarik, C., Meinzen‐Dick, R., Quisumbing, A., Ramzan, F., Hogue, E., and Alkire, S. (2014). Measuring
Progress Toward Empowerment: Women’s Empowerment in Agriculture Index: Baseline Report. International Food Policy Research
Institute. Accessed at http://ebrary.ifpri.org/utils/getfile/collection/p15738coll2/id/128190/filename/128401.pdf.
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Figure 23: Contribution of each of 5 domains to the disempowerment of women in Zambia128

128

Ibid
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Table 30: Percentage of households growing crops by gender of household head.

Opportunities for women in the selected value chains
Cassava: Women are very much involved in cassava production, processing and marketing. The Common
Market for East and Southern Africa, has identified cassava as a priority for poverty reduction given high
involvement of women along the value chain.129
Cowpea: The main growers of cowpeas in Zambia are smallholder farmers, who mainly grow them as food
crops rather than cash crops. Cash crops are to a great extent grown by male farmers while food security
crops such as cowpeas are grown by female farmers.130

129

All ACP Agricultural Commodities Programme, 2010

130

Unit District Planning (undated)
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Soya beans: A study of the soya bean value chain in Zambia’s Eastern Province noted that soya bean is a
priority crop for its income potential for the poorest, especially women, and that women were 50 percent
of soya bean seed buyers from the Community Markets for Conservation (COMACO) non‐profit company.131
Rice: In a rice production diagnostic study for two provinces in Zambia, farmers interviewed noted that rice
was an “ideal crop for women” as it had both food security and market potential, was easy to grow and had
manageable technical details.132 Rice is considered a “female crop” in Zambia, with women and youth
handling 70% of production. The Zambia Rice Federation noted in particular the potential for women in this
value chain to be involved in processing and marketing stages as SME entrepreneurs.133

3.4.1.8 Enabling business and policy environment
It only makes sense to invest in a value chain or upgrading strategy when the business and policy
environment is enabling. If policies hamper for example agro‐processing it doesn’t pay off to invest in them.
To reach its formulated objectives the Government formulates five‐year development plans. Currently the
Sixth National Development Plan (R‐SNDP) that runs from 2012‐2018 is being implemented. One of the
major aims of this plan is to stimulate agricultural diversification as a pathway for reducing poverty. The
agricultural component of the SNDP‐R; the National Agricultural Investment Plan (NAIP) focuses on: i)
securing land ownership; ii) improving access to finance; iii) launching a sustainable green revolution; iv)
championing market‐oriented activities; v) diversifying agricultural activities; and vi) increasing added value.
However, the Stockholm Environmental Institute (SEI) found that current implementation is out of step with
these priorities (Weitz et al, 2015). In particular; government subsidy programs tend to reinforce the high
reliance on maize production and consumption.
3.4.2

Current projects related to strengthening value chains

The following are some of the key projects related to increasing agricultural access to water, currently
implemented by Ministry of Agriculture:
Smallholder Agribusiness Promotion Programme (SAPP). The goal of SAPP is to “increase the income levels
of poor rural households involved in production, value adding and trade of agricultural commodities”. At
the goal level the Programme is expected to support up to 24,000 small‐scale agricultural households (80%
of the core target group in the programme area) to achieve the following by the end of the Programme: (i)
increase in household assets ownership; (ii) increase in household savings; (iii) reduction in incidence of
child malnutrition; and (iv) reduction in food insecurity. The purpose of SAPP is to “increase the volume and
value of agribusiness of small‐scale producers”. The purpose will be marked by a significant expansion and
increase in the efficiency of the value chains for selected commodities, to enable large numbers of poor
farmers to improve their cash incomes. This concentration on the “demand‐pull” side of market
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Lubungu et al., 2013
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Styger, E. (2014). Rice production diagnostic for Chinsali (Chinsali District, Northern Province) and Mfuwe (Mwambe District,
Eastern Province), Zambia. Accessed at http://sri.ciifad.cornell.edu/countries/zambia/ZambiaStygerRiceDiagnostic2014.pdf.
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Personal communication, Zambia Rice Federation
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development will complement GRZ investments in agricultural production, many of which are supported by
other development partners. Increased commercialisation of small‐scale farmers operation is expected to
generate substantial additions to rural economic activity and contribute directly to improve household and
national food security.
World Food Programme Purchase for Progress (P4P). Purchase for Progress (P4P) is a WFP global pilot
project aimed at supporting smallholder farmer to improve their marketing arrangements through
increased access and better linkages to more lucrative markets. Through P4P, WFP Zambia is supporting the
Zambian Government to strengthen its capacity to provide social safety nets to assist poor and hungry
households and is committed to purchasing Zambian grown commodities for food assistance interventions
in the country and the region.134
In Zambia, P4P focuses on promoting and facilitating group marketing to strengthen the capacity of farmers’
organizations (FOs) through training on topics such as best agricultural practices, post‐harvest handling and
business management. Through partnerships with NGOs, the private sector and other UN agencies such as
FAO and IFAD, P4P has supported smallholder farmers with the necessary skills, information and technology
to transform the way they market their produce, directly accessing commercial markets and selling
aggregated quantities of high quality crops to increase income. P4P has been implemented in six of Zambia’s
ten provinces.135
WFP has linked up with FAO which is implementing the Conservation Agriculture Scale Up program funded
by the EU targeting 315,000 farmers (referenced above). The partnership will focus on the pulses value
chain and provide a market for the farmers adopting Conservation Agriculture through a network of
aggregation centers. These centers will be designed in such a way that they could evolve into multi service
centers for smallholder farmers through strong partnerships with a range of private rural stakeholders. The
lessons learned from P4P will be critical in the design of the value chain. Through its Smallholder
Agribusiness Promotion Program, IFAD is supporting the project implementation.136
Achievements to date include:
‐ Equipment: Access to time‐and labour‐saving equipment such as tractors, cattle and mechanical
shellers has enabled smallholder farmers to increase yields thanks to early land preparation and
because they are able to cultivate more land. Lead farmers are able to service the loans on their
tractors by providing tillage services to other smallholders, who are in turn able to increase
production.
‐ Gender: P4P and partners carried out gender sensitization training, which led 10 Farmer
Organizations (FOs) to create strategies to increase women’s participation, particularly in the
decision‐making process. As a result, in the district of Kawambwa the proportion of women selling
beans to WFP increased from 14 percent in 2012 to 49 percent in 2013.
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http://www.wfp.org/countries/Zambia/overview
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http://documents.wfp.org/stellent/groups/public/documents/communications/wfp217496.pdf
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“Pass it on”: 30 women farmers have received draft cattle as part of a “pass on the gift” programme
run by Heifer International, in which the animals’ offspring are passed on to other women farmers.
The cattle have been used as draft power as well as a source of milk for improved nutrition.
Capacity development: A Training of Trainers (ToT) programme has been administered through the
Kasisi Agriculture Training centre (KATC) to develop smallholder capacity in post‐harvest handling
and legume production. Fifty‐seven participants have trained some 6,700 farmers.
Infrastructure: A warehouse with a 500 mt capacity was constructed in Chimpili and has served as
a hub where communities can access information, storage facilities, inputs and processing units. It
has also provided an incentive for the private sector to buy from smallholders.
Collective marketing: FO capacity for collective marketing has been improved through training in
business skills, as well as the promotion of aggregation centres. Pulses used in the Home Grown
School Feeding (HGSF) programme are purchased from these aggregation centres, providing
farmers with an incentive to use them.

In addition, several challenges have also been identified through the programme. Specifically:
‐ Infrastructure: Despite efforts to improve infrastructure, many smallholders still lack access to
adequate storage facilities at affordable rates. Due to poor road quality, it remains difficult for the
private sector to access the rural areas where many smallholders are located.
‐ Post‐harvest losses: Though great improvements in post‐harvest handling have been made, further
capacity development is required to reduce losses.
‐ Sustainability: Further efforts are needed to link smallholder farmers to broader markets through
commodity exchanges and the Warehouse Receipt System.
‐ Access to credit: Smallholder farmers require further training in financial literacy and stronger links
to financial institutions in order to facilitate their access to credit
WFP has been involved in a number of other pilot projects which have proven to successful address some
of the issues of storage, transportation and links to market. These include:
Programme: Direct Delivery in Home Grown School Feeding
The goal of this program is to help the school feeding program in Zambia transition to locally‐sourced foods.
This program currently feeds 861,000 across 2,200 schools. The traditional model involves sourcing food
from a central warehouse and shipping it out to schools across the country. A recent case study of 29 schools
in Katete has demonstrated the Homegrown School Feeding programs that are owned and operated by
local communities tend to be more “sustainable, efficient, and cost effective.” The program puts food
procurement in the hands of teachers and parents, so that local Parent Teacher Associations (PTAs) now
bargain with local transporters to set a price per bag of food. Initial results suggest that the locally sourced
deliveries, overseen by PTAs, are able to secure more dependable delivers with transport cost savings of
60%.
In order to scale up, the project will need a more streamlined payment system, as local vendors have less
capital and must be paid more quickly; one potential solution to this involves a voucher system. The project
will also need a management template that can be applied to other districts, as well as a means of tracking
the efficiency of deliveries.
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Programme: "No Highway is Too Long" Zambia Distribution Survey and Dial‐A‐Load
The goal of this project is to improve distribution of nutritious foods, largely through coordination among
suppliers. The Distribution Survey examined transport issues in Zambia and identified both short and long‐
term areas for improvement. On the short‐term front, the Survey suggested sharing information about
orders and deliveries among nutritious food companies, coordinating orders among these same companies,
and consolidating warehouse space among food suppliers. It rated the information improvements as “high
feasibility,” and both the orders and warehouse proposals as “medium feasibility.” On the long‐term front,
the program suggested opening up the Nacala‐Chipata rail corridor for food shipments, as well as bundling
nutritious foods with processed foods that currently have more established distribution networks. It rated
the rail transport option as “low feasibility”, and the food bundling project as “medium feasibility.”
The groups conducting the survey then conducted a more in‐depth study of the highest feasibility program,
the information management platform, and developed the Dial‐A‐Load program. Dial‐A‐Load coordinates
information flow among suppliers and transports of nutritious foods, help to reduce unused transportation
volumes and organize transportation networks. In the field study, a group of 4 suppliers that coordinated
information in this way saved 4000ZMW per week. This translates to savings of 52,000 ZMW per supplier
per year. They also reduced shipping times from 2.75 days to 2.0 days. These cost and time savings may
translate into a wider distribution of nutritious foods, with lower lead times, less uncertainty for suppliers
and retailers, lower shipment costs, and lower prices for consumers.
There is currently a larger pilot program with 8 suppliers and 2 transporters, with a scheduled completion
date of October 2016. The next steps in the program involve hiring a supply chain expert to create a more
formal business model and then moving towards constructing physical hubs with warehouses overseen by
a local businessman. This businessman, to start, could link about 30 nutritious food suppliers and 10
transporters.
Programme: Hematic storage solutions (under the Home grown School Feeing Programme)
Post‐harvest food loss is a major cause of hunger and malnutrition in Sub Saharan Africa, which brings losses
of more than USD 4 billion in value annually. WFP has developed the P4P Training Manual for Improving
Grain Postharvest Handling and Storage in collaboration with the University of Greenwich. Through the P4P
project, improvements have been made to limit food losses, however, it has been acknowledged that there
is a need for improved storage technologies. WFP has been training local traders who buy from P4P
smallholders on warehouse management in order for them to be well suited for WRS operators.
There is currently a large pilot programme where WFP is using technology, developed by Purdue University
to prevent insects from infesting food in Zambia. The Metal Silos and PICS bag technology proved to be
successful and it is recommended that the technologies be scaled up to all districts implementing the
HGSFP.
Programme: Virtual Farmers Market – Empowering Smallholder Farmers with Market Info
This project seeks to provide smallholder farmers (SHFs) with better information about the prices they can
get for their goods in different markets. It involves the creation of a Virtual Farmers’ Market, which is an
app‐based supply and demand information platform. This would help suppliers by getting them a better
price, and it would help buyers by cutting out any middlemen in the procurement process. The WFP would
coordinate this market, relying on the trust it has built up through past engagements to set up a “three‐way
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handshake system” of the type used by groups like AirBnB. The WFP will supply the app with market
information that it already gathers, and it will rely on SHFs for information on various communities’
production and selling prices. The project would be supported primarily through a 5% transaction fee for
the buyers, and SHFs would not have to pay anything. The pilot will start with SHFs with whom the WFP
already has relationships through the Purchase for Progress Initiative, though it will eventually move
towards a ratings‐based model using input from local buyers and farmers.
The proposal is for a 6‐month pilot in Zambia, with 3 communities, 300 farmers, and 10 buyers. There would
be 3 stages in the pilot: (1) relying on pre‐existing relationships to identify high‐performing farmers who are
geographically proximate to high‐performing buyers, (2) using existing messaging and payment
technologies to link SHFs and buyers, and (3) implementing the app and web platform. This project would
have a high potential to scale, as the WFP has 2 million Purchase for Progress farmers across 20 countries,
and there are about 800mn smallholder farmers across Sub‐Saharan Africa who lack information about
market prices.
Programme: Promotion of Complementary Feeding Using Indigenous Foods
This program aims to spread information about infants’ nutritional needs during the complementary
feeding period, which is when infants should start eating solid foods. It is targeted at moms with kids who
should be in their complementary feeding stage (ages 6‐23 months), and it is motivated by the fact that the
prevalence of malnutrition increases dramatically at this point because of a combination of infections and
poor feeding practices. Many moms, especially those with lower education levels, lack proper information
on how to properly feed their kids using foods from their communities. This project aims to improve
mothers’ knowledge of proper nutrition practices for their infants and young children, to increase both
production and consumption of local nutritious foods, and to increase rural households’ access to marketed
stable crops.
In order to increase production, the WFP will work with existing farmer groups and cooperatives and will
create cooperatives where they are not currently in place. The WFP will work through its Purchase for
Progress initiative to improve smallholder farmers’ access to markets, with an emphasis on boosting the
access of female farmers. This access will translate into higher incomes and increased ability to buy
nutritious foods for their children. Further, the WFP will reach out to extension services, nutritionists, and
school boards to spread information about proper nutrition practices.
Warehouse receipting as an alternative to poor storage facilities, supported by ZAMACE and WFP
The Zambia Agricultural Commodities Exchange Ltd (ZAMACE) was established with the following guiding
mission statement: To provide an efficient and vibrant Zambian and regional agricultural commodity
exchange, supported by a warehouse receipt and certification system to enhance market access, liquidity
and credibility in the Zambian commodities market. The enactment of the Agricultural Credits Act, No. 35
of 2010 established a legal framework for the development of the warehouse receipt system (WRS). The
Act has remained unimplemented since its enactment, however the required Statutory Instrument 59 has
recently (4 November 2014) been signed by the Government of the Republic of Zambia (GRZ), in terms of
which ZAMACE is appointed as the authorizing agent.
From an operational perspective, a WRS is not complicated, but it requires key fundamentals to be in place.
These are (see Figure 24):
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It is essential that good physical warehousing facilities are available so that all parties to the
transaction can be confident that the produce is well protected and secure.
There must be high levels of trust among the players, particularly the assurance that the warehouse
operator will not release the product to any party other than its owner.
The inspection and certification agency should be effective, independent, trusted by all players and
ideally backed by legislation.
The inspection and grading services must also be reliable to ensure that the produce is of the precise
type, quantity, and quality stipulated.
The legal environment must be supportive of the banks right to realize security quickly and
unilaterally in the event of default, usually by selling the warehouse receipt to a third party.
The involvement of an agricultural commodity exchange can further add significant value by
providing a trading platform facilitating both price discovery and transparent trade in WRS137.

At the moment ZAMACE is still scoping out warehouses to be used as part of the WRS and it is recommended
that the GCF project facilitates this process, with the intention of using the system when operational to
reduce risks associated with storage, and if possible encourage market trading.
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Figure 24: Schematic of warehouse receipting system.

There are several components of the warehouse receipts itself before it gets to ZAMACE ‐

137

Technical Report: ZAMACE ‐ An assessment of the requirements to implement a warehouse receipt system (2015)
Dr A. van der Vyver. USAID Contract No. 857‐C15‐010
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there needs to be a warehouse at given standards
the farmers need to see the need for it (combination of training and using farmer groups)
banks/financiers need to be willing to give credit to the farmers
Insurance and other technology that needs to take the warehouse live and to the standard that all the
parties are comfortable with.

If you have all these in place, the regional or district warehouse can now feed into the ZAMACE and have
the accreditation from ZAMACE as a certified warehouse receipt supplier. GCF funds can be used to
build/upgrade warehouses, and work with cooperative groups to build confidence/trust and willingness to
use the system. Additional support will be needed e.g. technology for the warehouse to be able to go online
and allow customers to view what is been stored, as well as working with stakeholders including ZAMACE
to certify the warehouses that will be needed. In summary the GCF funds can be used to support:
warehouses, farmer training, technology for each warehouse and linking banks to farmers.
See also APMEP project under section 3.3.11.
See also Oxfam project under section 2.5.

3.5 Best practices and lesson learnt from implemented and ongoing projects
This section summarizes key lessons learned from recent and ongoing development projects138 that focus
on improving resilience and livelihoods of smallholder farmers in vulnerable agro‐ecological regions of
Zambia. These lessons are reflected in the overall project design and implementation arrangement.


Complex Project Design The project design should carefully take the capacity of the implementation
entities as well as absorptive capacity of beneficiaries. Projects that had numerous small activities
required close supervision and monitoring which could be very costly to implement. Many activities
were carrying out in parallel when some activities should have been implemented in sequences
and/or phases, which would allow learning and adapting to challenges on the ground. Furthermore,
it would be very useful to identify project intervention activities that could deliver multiple benefits,
even though; there could be small increase in marginal cost of such intervention.



Landscape Approach During one of the consultation workshops, most participants agreed that the
overall landscape or catchment management approach should be embedded in the project design
to ensure that the interconnected natural resources and environment and agricultural value chain
intervention issues would be properly addressed. For instance, upper catchment conservation
would be needed to ensure long‐term availability of water resources.



No Regret or Low Regret Strategy and Identification of Quick‐Win Intervention It is crucial to identify
no regret or low regret strategy to minimize potential lost from farming decisions based on climate

138

For example, AfDB, 2014, Agriculture Productivity and Market Enhancement Project; UNDP, 2015, Adaptation to
the Effects of Climate Variability and Change in Agro‐Ecological Region I and II in Zambia; and World Bank, 2013.
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variability which could be very costly to forecast with high degree of accuracy for a specific local
area. In addition, quick‐win intervention, such as, rehabilitation of existing irrigation infrastructure
which could bring positive result and impact in a short‐term should be prioritized to provide strong
evidence that the project can deliver real benefits to the farmers in a timely basis. Positive results
would pave the way for further replication and adoption by other farmers within the community
and the early adopting participants could further capacitated to serve as trainers and learning sites
to support other interested farmers.


Implementation Capacity The implementation capacity of government counterpart at national and
especially at the provincial/district levels could turn a good designed project into a failed and/or
delayed project. Issues that should be thorough considered include sufficient number of
government staff and their level of project knowledge as well as technical expertise to execute the
project on the ground; in a remote area, mobility of the government staff could be a major factor
in delivering timely services to target beneficiaries; procurement and disbursement capability; and
effective result‐based monitoring and evaluation system. Finally, an intervention that may require
technical design and drawing should get sufficient support to do so based on actual survey of
suitable siting and consultation with local communities.



Government Policy Some government policy that might distort market mechanism for agricultural
input and output could play a major role in dampening smallholder farmers’ incentive to diversify
their agricultural activities to the one which have no specific support from the public sector. This
would lead to a slow adoption of new agricultural activities and practices.



Harmonizing Efforts with other Development Partners To leverage ongoing efforts and avoid
duplication of intervention in the same target areas, periodic channel of communication and
collaboration should be established, preferably, led by the responsible government agency. Further,
lessons learned and information sharing could prove to be very beneficial to the implementation of
all projects in the same areas.



Slow Adoption of Climate Resilient Practices Typically, climate resilience is a slow and long‐term in
nature as it requires changes in behavior of decision makers at various levels from the farmers all
to way to the policy makers. Therefore, the project disbursement could start off slowly and
accelerate once, decision makers have been exposed to clear evident of benefits accrued from
adopting climate resilient practices.



Project Sustainability Lessons learned show that it is very important that the sustainability of the
project should be an integral part of the project design to ensure that the activities supported by
the project could be sustained and built on after the project is completed. For example, cost
recovery of a functioning irrigation system should be embedded in the design and consultation with
the beneficiaries up front. The amount of the necessary cost recovery or user fee should be set to,
at least cover the expected operations and maintenance expenses.

3.5.1

Specific lessons learnt through the Climate Change Adaptation Project (CCAP)
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3.5.1.1

Early warning and weather information
Timely dissemination of weather information and farming practices resulted in planting twice
for crops like cowpeas and limiting frost damage on crops. This led directly to decreased losses,
strengthening resilience of small‐scale farmers to climate change, and improving their food
security and household income. This was clearly demonstrated in how some farmers
successfully tackled the issue of frost in June 2014, after early warning preparedness meetings
were held on frost mitigation. The use of climate information and EWS affected the choice of
crop types and varieties to plant.
ii.
A combination of the seasonal weather forecast, early warning and local indigenous early
warning knowledge contributed to timely planting, early planting and planting twice of field
crops in the project area during the rainy season. The use of both modern and indigenous early
warning indicators and systems should be explored in order to devise appropriate mechanisms
and strategies of disseminating information for farming (see example in Appendix VI
undertaken at the Kasaya site in Kazangula).
i.

The TE noted that the bulk of small holding farmers currently lack numeracy and literacy skills, which given
the immediate skills they need to learn in order to cope with climate change (new land use techniques, new
seeds), meteorological information [sometimes with less than 50% probability of occurrence – for a
seasonal forecast] is unlikely to be considered the main factor in how to respond. However, meteorological
information would be useful to extension agents involved in providing assistance in cropping calendars (see
Appendix II for an example used at the Kasaya site in Kazangula), livestock operations and the like. This is
especially true if the meteorological information disseminated is accompanied with adaptation measures,
like the case of coping with frost outlined in the example above. Secondly, the information being generated
and disseminated should take into account the local indigenous knowledge in the communities related to
early warning. This not only builds on approaches tested for decades in the specific local context, but it also
builds the trust and engagement of local beneficiaries. Finally, it would be even more useful if the
meteorological information generated is used jointly in demonstration plots in selected pilots sites, ideally
situated nearby the farmers’ resource center and part of the Farmer Field Schools introduced under the
GCF project. Measurements of actual precipitation, temperature, and other parameters associated with
productivity from the different crops grown in the demonstration plots would also go a long way in showing
the potential of certain crops in terms of drought‐resistance.
3.5.1.2

Soil conservation
Minimum tillage practices and early land preparation practices improved crop production and
productivity when compared to conventional farming system practices, thus strengthening
community resilience to climate change and sustaining soil productivity and farm ecosystem
conservation.
ii.
Conservation agriculture provided good practices for drought prone areas; because it ensured
moisture conservation and rational use of rare and expensive agricultural inputs.
iii.
Conservation agriculture practices are increasing and non‐project farmers are using planting
basins. Conservation agriculture (CA) resulted in better yields than conventional farming
systems. These good agricultural practices (GAPs) can be used by a wide range of farmers in
Agro‐ecological region I and II of Zambia.
i.
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3.5.1.3

Seed Multiplication
The project team learnt that lack of and/or inadequate marketing strategies resulted in delayed
sale of seed that were produced by small‐scale seed growers. This made them vulnerable to
competition from seed products sold by seed companies who have aggressive promotion
strategies.
ii.
Through a look and learning approach, seed growers adopted Obatampa maize variety into
their seed multiplication activities because of its higher protein content than the normal maize
varieties, which enhanced household nutrition.
iii.
The community and project team learnt that seed multiplication provides immediate access
and availability of locally adapted seed varieties and additional household income, and thus
strengthened the community’s income levels even during adverse climate conditions.
iv.
Seed multiplication support through project interventions ensures availability and access of
appropriate and suitable seed among farmers. For example, the farmer field day held at Mr.
Billy Muleya’s farm in Kazungula had a variety of seed crops (maize, cowpeas, groundnuts and
sunflower). Farmers acknowledged the importance of seed multiplication of drought tolerant
crop varieties, which makes locally produced seed available and accessible to farmers at
competitive prices. Local seed production offers one of the good agricultural practices, by
ensuring adaptive crop varieties that climatologically, ecologically, socially, economically and
nutritionally adapt for climate‐affected communities.
i.

3.5.1.4 Crop diversification
v.
The community learnt that growing two or more alternative crops protected them from risks of
general crop failure. This in turn enhanced their resilience to climate effects and increased food
security and household income.
vi.
The project learnt that the use of red sorghum variety (ZSV‐36R) among targeted farmers
reduced the loss of production due to birds and saved on time for other farming activities.
Therefore, children that are normally sent to get rid of the birds (by scaring them away) had
more time for other educational and social activities, e.g. social plays, assisting parents with
house chores, reading their school books.
vii.
Farmers learnt that growing industrial crops like sorghum and sunflower leads to processing
activities, which creates employment and enables production of feed supplement for pigs,
goats and chickens that are commonly being fed on the same.
viii.
Crop diversification is forming a key strategy to reducing dependency on maize and in 2014, a
senior Headman in Kasaya, Mr. Samankondo, reported during the rice farming field day that in
his area there was no need for relief food because of adequate food availability among his
people. Rice farming has a higher gross margin than maize, and therefore will remain centre of
focus for farmers in flood prone areas.
ix.
The use of quality protein maize variety (such as Obatampa), early maturing crop varieties, and
legume crops provides the farmers with an opportunity to combine crop varieties with high
nutrition content (variety in farmers’ diets and improved nutrition), with drought tolerant traits
and opportunities for farmers to harvest early in case of early maturing crop varieties.
Whilst the benefits of crop diversification were apparent under the CCAP initiative, the project’s terminal
evaluation noted that both female and male farmers were apprehensive about adopting agronomic
technologies because of uncertainty in the ability to market and sell surplus production from high‐yield
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crops.139 When these conditions were not problematic, as in the Chongwe site, the uptake of
technologies/crops and expected economic results were good. Thus, the project revealed that the economic
results of early uptake of know‐how related to resilient productivity is heavily influenced by the market
conditions at a given site and time. Within the GCF project this situation will be managed by introducing
supply storage and warehousing, allowing crops to be sold when prices are reasonable, as well as access to
market tools (pricing and demand information) and learning to optimize farmer selling behavior. An initial
national‐level value chain analysis was done to examine selected crops that were supported under the CCAP
initiative. Building on this, a very specific and participatory sub‐district‐level value chain analysis for each
target camp location and set of crops will be undertaken at the start of the project.
3.5.1.5

Rice farming
Even though rice farming was not targeted for some flood prone sites like Kasaya, the
promotion of paddy and upland rice through exchange visits and study tours increased
production and productivity so as to take advantage of the flood water and reduce risks of
climate‐related losses.
ii.
Rice growers learnt that untimely planting of paddy rice (after flood water rises) affects
germination for direct sown seed and thus increasing the vulnerability of targeted farmers.
iii.
Rice farmers are utilizing dambo areas and areas prone to flooding. This practice requires
sustainable use of dambos to prevent damaging effects to the ecosystem. The practice is that
farmers plant their rice crop before water collects in the dambos and before water floods the
flood plains. If planted on time, the rice crop normally matures in readiness for harvest.
i.

3.5.1.6

Alternative livelihoods – beekeeping
i.
Apiculture (beekeeping) provided an alternative livelihood option and played an important role
in combating deforestation through charcoal production. It engages the community in forest
ecosystem protection and conservation helping the community as a whole resilient – reducing
impacts on the local ecosystem.
ii.
Strong community leadership and strong farmer group associations enable long‐term project
results and ownership of outcomes, as seen during the construction of the apiculture
market/centre of excellence building when community members contributed to local building
materials.
iii.
The rearing of bees provides much needed alternative sources of income for farm households
among communities because the intervention brings about rural development and ensures that
in the event of crop failure, alternative sources of livelihood are available.

3.5.1.7

Alternative livelihoods – goat farming
The use of the goats pass‐on‐the‐gift payback system (see Appendix V) and ensuring that each
initial beneficiary signed an agreement form resulted in more than 70% payback and thus
ensured that more farmers were recipients, as well as providing a sustainable alternative
household income source when climate impacted communities.
ii.
The use of livestock and goats provided alternative options to growing maize and provides quick
and regular income, which is characteristic of small livestock.
i.

139

In a typical situation subsistence farmers have little or no assets to take risks when conditions are uncertain e.g. oversupply of crops, reduced prices etc.
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3.5.1.8 Alternative livelihoods – fish farming
Fish farming was successful as long as the stocking rate was calculated correctly e.g. 3 fish per m3 of water.
A pond measuring 15 m x 20m x 1.5 m (this is the common sizes of ponds) has a water body of 450 m3. This
is stocked with 1350 fingerlings at the rate of 3/m3. Mortality is usually in the range of 5 to 10%. The species
mainly used are red breasted bream, green headed bream or 3 spotted bream. They mature in 6 months
from stocking date with an average weight of 250 to 300 grams. Using the above example; if you have a
mortality rate of 10% and you harvest when the fish is weighing 300 grams, you are likely to harvest about
364.5 kgs of fish per harvest per pond. With these species you can stock the ponds twice per year.
3.5.1.9

Project management and coordination
i.
Increasing women participation in all adaptation measures and farmer group committees,
resulted in higher success rates in most interventions. Beekeeping was the only activity where
women participation was low (38%).
ii.
Stakeholder coordination and involvement resulted in reduced duplication and double
targeting, and increased knowledge transfer and sharing, thus increasing the net contribution
to strengthening community resilience to climate change.

The terminal evaluation further notes that the response to climate change is often centered on learning
new values. Rapid learning systems govern agricultural education for climate adaptation and comprise
climate proofed knowledge and best practices for farmers' and their families. Learning methods and tools
should include farmer’s field schools, online learning, mobile apps, as well as printed documentation and
manuals. These activities are an integral part of the proposed work on sustainable agricultural practices,
and will be led by FAO building on their successful experiences under the CASU project.
The TE further recommended the use of farmer field schools and resource centres noting that resource
centres should be used as a community foci and as a repository of the community’s technological
information and diffusion on:
 new crops adapted to the conditions of the pilot sites;
 farm management techniques directed to enhancing the productivity of the farm unit; especially
environmentally‐friendly techniques such as the promotion of IPM and ecological farming, i.e.
environmentally sustainable techniques for agricultural intensification;140
 e‐Agriculture, as the centre has solar energy and an internet connection, through the use of a smart
telephone. It should be possible, for example, to gather prices of crops in nearby markets and other
consumption centres, including surrounding countries that already trade with pilot sites;
 post‐harvest technology, especially the promotion of the cottage‐industry to process perishable
food in order to elongate the shelf‐ life of food crops either for the consumption of the family unit
or the market. The processing of perishable foods is critical for areas like Siavonga, who have limited
market outlets for the sale of agricultural crops. Besides the obvious economic benefit, avoiding
losses, this process can also enhance the nutrition of the family unit;

140

Hassanali, A, Herren, H, Khan, ZR, Pickett, JA, Woodcock, CM 'Integrated pest management: the push‐pull approach for
controlling insect pests and weeds of cereals, and its potential for other agricultural systems including animal husbandry'
Philosophical Transactions of the Royal Society . London, vol. 363, no. 1491, pp. 611‐621.
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all technical information on crops that have already been adapted as well as proposed crops, in
addition to livelihood techniques, should be available in the farmer centres in the form of posters,
or folders in plastic laminated pages. The information should primarily be pictographic, with a small
amount of literature available in the local language. It is noteworthy that all of the above activities
are gender‐neutral, and in fact, female farmers may draw the lion’s share of the benefits, as they
are deeply involved in the production and marketing of food crops.

Based on these lessons, as well as experiences under the FAO‐led CASU project, the Farmer Field School
model introduced under the GCF project will not only focus on conservation agriculture and introduction of
new resilient practices. It will also introduce post‐production training on processing and storage, market
information and financial literacy, as well as integrate training on climate information and how to use it to
inform agricultural practices. Therefore, the FFS will incorporate all aspects of the project, enhancing their
integration and strengthening a more comprehensive capacity development process.
3.5.1.10 Water infrastructure
Table 31 below provides examples of the types of infrastructure, their cost, and specifications introduced
under the CCAP project. It also includes both achievements and lessons learnt when installing these
infrastructure.

Type
of
Infrastructure
Earth dam

Cost

Specs

Achievements & Lessons

USD
534,183




Existing Crest level
419. m






Length of main embankment 130 m
Full supply level 417.75 m
Available total freeboard
1.5 m

308 households. The dam is being used for
gardening and livestock production/watering. A
total of 40 (28M; 12F) farmers have benefitted
from this undertaking with 4 hectares under
irrigation. The dam management committee
and the irrigation management committee are
in place.

Location:
Lusitu,
Siavonga
Community:
Siankapu

Solar Powered
shallow well
Location:
Lusitu,
Siavonga







USD
10,000

Width of existing spillway 45 m
1 in 250 design flood 115.4 m3/s
Wet freeboard 1.36 m
Dam catchment area 12 square kms
Dam Reservoir Capacity 300,000 cubic
meters at FSL
 Storage ratio 0.30
 Sediment Concentration 5,000mg per
liter
 Density of sediment 1.5 tons per cubic
meter.
 Surface area of reservoir at FS 15 ha.
Shallow wells (2) approximately 10m deep
installed with solar powered submissive
pumps with a 5,000 ltr overhead tank and
an irrigation system with pipes and taps.
The system used is a drag‐line. From the
tank water is distributed to the fields using
a dragline system and water is then

An inclusive dam management committee is
key to good management of water
infrastructure.
Prolonged period between planning and
implementation and poor estimates for
infrastructure has negative effects during
implementation. Quality in the estimates must
be enhanced by having very experienced
estimators in a technical area and also
reduction of time lag between planning and
implementation.
An irrigation micro scheme was developed
using water from wells with solar pumps.
Vegetables have dominated the irrigation micro
scheme leading to improved nutrition and
income status for the beneficiaries.
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conveyed to the crops by the use of furrow
irrigation method.
2
Solar
Powered
Boreholes
Location:
Chongwe

USD
10,000

Boreholes (2) approximately 50m deep
installed with solar powered submissive
pumps with a 10, 000 ltr overhead tank and
an irrigation system with pipes and taps.
The system used is a drag‐line. From the
tank water is distributed to the fields using
a dragline system and water is then
conveyed to the crops by the use of furrow
irrigation method.

I

Resilience of the farmers improve remarkably
when irrigation is part of the adaptation for the
targeted households.
Kabeleka: Crops grown are rape tomatoes,
cabbage, eggplants with area under cultivation
of about half hectare, though it could take
more. About 497 livestock is being watered.
Beneficiaries 48 male and 17 females.
Lessons:
Animal watering borehole; water quality aspect
could be enhanced by constructing the troughs
and community is ready to pool resources and
do this based on the benefits that they have
seen from the infrastructure.
Relationship between village committee and
project committee which has led to good and
improved implementation. Closer collaboration
is helping. Bordering on land ownership and
allocation.
Extension (Lead Farmers and Government
extension) support continued helps minimize
loss of crop and livestock diseases due to
improved management.
Participating
households
anchored
on
continued use of adaptive technologies i.e.
goats rearing, Conservation agriculture and
water harvesting enhances income and food
security. Children are going to school because of
the benefits coming from the interventions in
contrast with those who are participating. The
non‐participating households are also vying to
join the interventions after observation of the
benefits.

Table 31: Costs, specifications and lessons learnt in implementing water infrastructure in the CCAP project

In addition to this experience, the terminal evaluation noted in particular that the project implementation
methods failed for complex activities requiring the completion of one activity before the second activity
could be undertaken. Specifically, the most significant shortfall was the ineffective planning and preparation
for the execution of complex water infrastructure works, upon which irrigation, horticulture and livestock
watering activities were dependent.
It was noted that one procedure for complex projects used by IFAD, WB and others, especially agricultural
projects where irrigation development is a component, has been to have an independent organization
appraise the total project design. The appraisal process seeks to ensure that all technological, economic,
environmental, marketing, and other relevant issues are properly addressed. This appraisal review
conducted by an independent team composed of an agro‐economist, an agronomist and an irrigation
engineer can establish the feasibility of the project design. Recommendations can focus on an
implementation schedule based on sequencing the agricultural innovations to build up the capacity of
farmers. The implementation of water infrastructure would be ranked, by identifying which could be
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implemented after minor additional works, which would require detailed technical analysis and which are
not feasible either for technical, environmental, economic or other reasons. It noteworthy that an appraisal
exercise costs no more than approximately 3 to 5% of a project’s total cost. The potential losses that occur
when projects run into implementation difficulties are costlier. Based on this specific recommendation, the
site‐specific appraisals (looking at the 250 camps targeted by the GCF project), and will be incorporated into
the siting assessments to be done under the first year of implementation.
3.5.1.11 Exit Strategy
The CCAP project defined transitional, long‐ and short‐term activities. Transitional activities were critical
activities that needed to be undertaken before closure of the project. Long term activities were activities
which will continue after termination of the project while short term activities were activities which will
stop by the termination of the project. Long term activities required necessary national budgets to be
allocated and effectively/ efficiently used for implementing the activities. Long‐term activities formed part
of the exit strategy of the project and are discussed in detail below.
Exit Strategy activities
The project was implemented by the MoA, Land Husbandry Section at national level, and the District
Agricultural Coordination Office (DACO) at district level, respectively. It also supported activities that fit
within the framework of the MoA and other line ministry work plans. The onus is therefore on these line
ministries to ensure that adequate resources are allocated to these long‐term activities to ensure not only
sustainability but also replication and expansion. Given the tight budgetary constraints of line ministries to
replicate and expand, further donor funding provides an opportunity to undertake this work. Building the
capacity at the Land Husbandry section at MoA HQ and the pilot district sites should be pursued. Specific
officers at both levels should continue to be designated to follow‐up on climate change activities. Staff
morale should continue to be boosted by ensuring that the officers have adequate resources to perform
their duties i.e., office furniture and office equipment, operational funds and adequate transport. Staff
capacity should continuously be strengthened through training and exposure visits.
Communities organized in farmer groups have been trained in appropriate techniques and are
implementing activities, as well as being linked to service providers through the groups. However, farmer
groups and service providers still need to be properly coordinated and supported through training,
networking and continuous monitoring to consolidate efforts already made. Communities through the
farmer groups have expressed keen interest in the technologies being advocated by the project and this is
seen by their interest in using the techniques being disseminated and the crops/ commodities being
promoted. Demand for the technologies is high with the project only being limited by availability of
resources to expand the activities to include more farmers. Communities through the groups have
expressed strong desire to continue with project activities in the long‐term.
As part of the exit strategy it was proposed that an input revolving fund/pass‐on system be
established/continued (see Appendix V) where it exists to be administered by the sub‐committees where
farmers that benefit from initial inputs supported by the project payback to the fund to enable other
farmers to access inputs. The project was already supporting a payback system for goats (as well as seed
growers) where farmers that were supplied with goats under the project payback to the committee for
distribution to other farmers once the goat has off spring. There were also proposals to develop community
nurseries and seed banks to benefit other farmers and disadvantaged groups in the community. It was also
proposed that the cooperatives and associations operate as viable and sustainable organizations so that
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they continue to purchase commodities from farmer groups, process/ package and sell the commodities at
a profit to the organizations141.
Some of the transitional activities recommended to ensure the sustainability of the exit process included:
 developing technical manuals for district staff related to the techniques adapted in the technology
transfer process; these have been produced on beekeeping and entrepreneurship under CCAP and
should be consolidated for other activities under GCF.
 consolidating market linkages for inputs and crops produced in the pilot sites; this is part of
outcome 3 under the proposed GCF project.
 registration of cooperatives, associations and business enterprises in the current operation;
 developing business plans, and financial and business systems for the cooperatives, associations
and business enterprises; this is part of outcome 2 under the GCF project and will be integrated into
the farmer field schools and learning centres.
 establishing “Community Trusts” to manage assets (such as value addition centres) to be handed
over to the communities by project staff;
 sourcing funds to support the business plans and trusts; and
 wider use of ICT applied to the conditions of the pilot sites, such as the utilization of iPads, smart
phones, etc., to retrieve market information through the use of solar battery power available at
the resource centres; this is part of the farmer field schools under outcome 2.
Several additional products/activities were identified relating to technological transfer:
 entrepreneurship manual;
 technical production manuals;
 iPad/ video on different climate change topics;
 goat pass‐on system manual;
 community nurseries and seed bank manual;
 honey and rice marketing reports;
 business plans for honey, rice, and cooking oil;
 district sustainability plans;
Many of these elements have been incorporated into the new GCF project from the start, to ensure long‐
term sustainability and an effective exit strategy after the 7 year implementation period.
3.5.2

Observations and preliminary lessons learnt through the CI/EWS project

During the mid‐term evaluation of the project the following achievements were noted. Technical capacity
building of ZMD and partner agencies' national and local staff, is well under way:
 3 people are receiving graduate studies (3 years) in climatology; 12 people are studying for a
diploma in meteorology (3 years);
 8 MoA officers who are managing automatic weather stations have been trained in meteorological
observation and interpretation for local farmers (through cooperation with the CCAP project);

141

The cooperatives and associations should develop long term business plans and solicit for financial assistance to support plans
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22 ZMD district officers have undergone a refresher course in meteorological codes, compiling of
climate information, and packaging of weather and climate information;
20 ZMD district officers were trained as enumerators for the CI/EWS national baseline survey, and
thereby also trained to engage with communities on interpretation and application of climate
information for end‐users;
30 ZMD staff have received training in software applications for improved data management at the
weather stations, and were provided with computer hardware;
10 people participated in workshops on impact evaluations;
24 district meteorological staff participated in a workshop on reporting formats;
2 technical advisor missions have supported ZMD's capacity in Early Warning System design, and in
assessing the equipment and staffing requirements for data rescue, respectively.

Preliminary results from a recent national survey conducted by the CI/EWS project has revealed that
approximately 30% of those surveyed, in 30 districts across the country, now apply weather and climate
information in planning their livelihood activities, particularly fishing and farming. The percentage of the
population receiving improved climate information and early warning, through this project, increased so far
only in Gwembe district but not yet in Sesheke and Mambwe districts. Interviews with stakeholders at the
provincial, district, and local levels have demonstrated that local awareness and engagement in the target
districts are growing, but need to be significantly strengthened and expanded. Most of the communities
interviewed are well aware of the importance of receiving weather forecasts and early warnings, and where
the information is available it is being used for short term and seasonal planning. Information is
disseminated to communities through the MOA extension officers, distribution of the crop weather
bulletins, national and local radio stations, television, print media, and the internet, and distributed among
them by phone as well as through gatherings and other traditional measures. The DMMU has established a
mobile phone‐based alert platform on hazards, including climate shocks, and the DMMU Operational
Manual provides procedures for disaster response at all levels. Initial negotiations have been held with two
mobile network operators (Airtel and Zamtel) to develop a weather information platform.
Seasonal rainfall forecast forums were recently held in Gwembe, Mambwe and Sesheke, the aim of which
was to explain to farmers the seasonal rainfall forecast and to derive impacts expected from the forecasted
rainfall with the farmers and other users in the 3 districts. MoA extension officers and officials from the
local government in the districts also attended. There were approximately 60 participants in each district,
broken down as follows: 20 farmers; 10 Lead Farmers; 10 ZMD & MoA officials; 10 Water and Forestry
Officials; 10 Local government officials. ZMD was able to get feedback directly from farmers and the
following concerns raised:
i)
Short lead‐Time: farmers suggested that the seasonal forecast should have at least a 3‐month
lead‐time and information about the start of the rains. This information would help to plan and
make decisions on when to plant, as well as the varieties of crops to grow during the season
and how to manage their fields.
ii)
Information is too technical: farmers mentioned that the seasonal rainfall forecast should be
packaged in a language and terminologies they understand.
iii)
ZMD is not present in all districts and communities: farmers recommended that ZMD offices
and personnel needed to be located near the communities for easy access to weather and
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climate information. They suggested that the seasonal rainfall forecast should also be accessible
through the agriculture extension officers who are located near the farming communities.
ZMD and MoA officers were able to explain the implications of the forecast and were able to give guidance
on the agricultural options that the communities might consider. Furthermore, communities in the 3
districts were directed to offices where they can get other weather and climate products, such as the daily
weather forecast and the crop weather bulletin, as well as guidance on their interpretation e.g. planting
early (because the season was predicted to be short); practice conservation farming; planting short‐season
seed varieties. The rest of the country received the seasonal rainfall forecast information through radio and
had little or no interaction with experts for further explanation and guidance on the forecast. ZMD has
offices/personnel in only 35 districts out of 105 thus limiting the interaction with information users.
Some of the recommendations from the mid‐term review of this project are worth noting to inform the GCF
project, namely:
 Strengthen consultations with, and engagement of, local level stakeholders, and allocate liaison
person/s for the project at the district level. ZMD to indicate and nominate an on‐ground liaison
person in each target site, in coordination with MoA and the district officers;
 Add activities for institutional capacity building of key stakeholders, and for strengthening inter‐
sectorial coordination;
 Accelerate implementation of the communication strategy;
 Establish impact forecasting capacity, and build capacity to address sectorial information needs.
These lessons learned and recommendations based on the experience and evaluation of the CI/EWS have
been explicitly used to help design the GCF project, particularly sub‐component 1. The focus of the GCF
project will be on the dissemination and use of the information to strengthen resilience of farmers, which
will address some of the challenges and barriers identified during implementation of the CI/EWS project.

Chapter 4: Gaps, barriers and needs; improving agricultural livelihoods and
the resilience of vulnerable communities in agro‐ecological regions I & II
4.1 Climate and water‐related information available to farmers for managing agriculture,
water and risks to the value chain
4.1.1

Availability of data – climate and hydro logically related observations, weather and seasonal
forecasting

Presently there is insufficient coverage of meteorological and hydrological observation stations in the target
districts,which has resulted in limited ability to monitor and forecast weather. Currently with investments in
AWS there is an even mix between AWS and manual stations in Zambia. While data is reported infrequently
from manual stations (though at set times of the month), transmission is not necessarily more efficient or
reliable from automated stations. Equipment failure is also common, and regular checks and maintenance
117

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

I

often neglected because of insufficient funds, incentives and regulatory policies. This results in lowquality and
unreliable data for making management decisions related to climate change induced agriculture and water‐
related risks. Furthermore, there is currently limited packaging and inappropriate communication of weather
and climate information and warnings for water and agricultural management. This results in limited
information flow and coordination between different agencies, in particular Zambia Meteorological
Department (ZMD), Disaster Management and Mitigation Unit (DMMU), Water Resources Management
Authority (WARMA), and Ministry of Agriculture (MOA). This extends from the national level to the
community level, and results in restricted interpretation and application by user‐agencies and local
communities.
Regarding technical capacity and access to Numerical Weather Prediction and climate models, there are
currently staffing shortages at ZMD. This restricts the ability to downscale forecasts and apply them to local
conditions (e.g. applying simple statistical corrections such as Model output Statistics (MOS)), and to use
weather and climate forecasts on daily to seasonal timescales from neighbouring countries or international
centres. This limited capacity extends to the operation and maintenance of climate information and early
warning equipment and systems in Zambia, including the capacity to: i) replace components of the
observing networks when they fail; ii) manage and run any forecast models; iii) understand how agricultural
and water users interpret data and design information packages that address these needs; and iv) be able
to combine, manipulate and overlay different data to identify areas at risk.
4.1.1.1

Inadequate weather monitoring infrastructure, including district‐level gaps, which limits data
collection, analysis and provision of timely advisories for agriculture .

Historically, restricted public sector support has meant that the meteorological sector has been unable to
procure and install the hard‐ and software required to effectively gather climate information in Zambia. As
a result, the climate and water information system (including synoptic and agro‐meteorological stations,
water level monitoring etc) in Zambia has been operating using a limited number of weather and water‐
level observation stations, especially in the southern regions around AEZ I & II. The majority of the current
meteorological and hydrological stations are manually operated and feed information into a national
system through Ultra High Frequency (UHF) radio, email and landline. This poses challenges in terms of
providing real‐time updates because the hazard has often already occurred by the time all information is
gathered. Furthermore the lack of stations for particular microclimates limits the potential for developing
localised forecasts in the long term (using simple standard techniques e.g. MOS). ZMD and DWR/WARMA
have received support through various donor projects, but the budget for operations and maintenance is
limited, meaning that current and newly installed equipment is poorly maintained or not properly installed.
The current climate and weather information infrastructure in Zambia is therefore not effective for
providing advisories and information to the target areas in AEZ I & II.
Figure 14 in section 3.1.1 shows the current distribution of AWS, with 17 currently functional in the AEZ I &
II districts. A survey of operational AWS located in each block was undertaken as part of wider consultations
with communities in each district. The number of blocks in each district were used to estimate the required
number of AWS in order to monitor climate at the block level and this was used to estimate the extra
number of AWS that would be required given the current 17 operational AWS already installed and running.
Table 32 below summarizes the number of blocks, existing AWS and extra AWS required to provide
monitoring capabilities at the block level. All in all, 33 extra AWS are needed to provide this service.
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#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

District
Mambwe
Nyimba
Chongwe
Chirundu
Luangwa
Rufunsa
Mafinga
Chama
Namwala
Gwembe
Siavonga
Kazungula
Mulobezi
Sesheke
Sioma/ Shangombo
Senanga

AWS
Number of Blocks
3
3
3
2
2
2
4
4
4
3
3
4
3
2
4
4

Province
Eastern
Eastern
Lusaka
Lusaka
Lusaka
Lusaka
Muchinga
Muchinga
Southern
Southern
Southern
Southern
Western
Western
Western
Western

Actual
1
1
1
0
1
0
2
1
1
2
0
1
1
1
2
2

Status
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational
Operational

I

Needs
2
2
2
2
1
2
2
3
3
1
3
3
2
1
2
2
33

Table 32: Districts, number of blocks in each district, number of operational AWS, and extras required to ensure that
there is one operational AWS per block.

4.1.1.2

Inadequate water monitoring infrastructure, including district‐level gaps, which limits data collection,
analysis and provision of timely advisories of water management for agriculture

WARMA is mandated under the WRM Act to allocate water equitably to ensure sustainable development.
In order to do this, WARMA needs to be able to account for current and expected (future) water availability
(and its dependence on climate), as well as the current and expected use of water. It also needs to be able
to provide this information to its stakeholders (Farmers, DMMU, Water Utility Companies, ZDA, planning
authorities, Academic Institutions etc) in user friendly formats.
In terms of surface water monitoring, there is a manual network with a reasonable spatial distribution of
gauging stations. However by virtue of them being manual, there are challenges in data collection,
transmission and analysis. To improve monitoring capabilities, as well as being able to provide early
indications of water deficits in the project area, stations in key locations in the project area should be
upgraded and equipped with near real time data transmission capabilities.
This improved data collection needs to be coupled with improved data analysis, using water resources
modeling tools for generation of relevant information for different stakeholders in the project area, as well
as establishing water balances for management of water resources in real time. Information packages,
produced through water resources modeling, should be developed to guide water allocations and irrigation
scheduling, as well as feeding into the design of investment schemes which require the use of surface water
sources in the long‐term.
However, capabilities in WARMA are currently inadequate both in terms infrastructure and technical
capacity. To fill this gap, the sections below highlight what is required, who should be trained and what sort
of information products are needed:
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a. Requirements:
 Capacity building in modeling i.e. scripting, development and calibration of water resources
models, flood extent mapping etc;
 Water balance studies of the project target regions;
 Modeling software installed and training for WARMA staff (at least 5 for redundancy);
 Hardware – High speed, high capacity PCs.
b. Who will be trained:
 Catchment Hydrologists from river catchments in the target areas e.g. Kafue, Zambezi,
Luangwa;
 Catchment Hydro Informatics;
 Water Engineers.
c. Information requirements (both for modelers and users):
 Rainfall data (It is critical that ZMD provide up to date, daily observations to any modeling
effort);
 Long term water levels (average levels for different locations to inform infrastructure
investments);
 Discharge data (both for model calibration and potential use by the hydropower industry);
 Water balance estimates (to estimate current and future water availability);
 Water users data (abstractions) for accurately modeling use and availability of water;
 Remote sensing data to verify water levels and potentially provide estimates of land use
and rainfall data as input to modeling efforts;
 GIS data (soils, vegetation, land use) for modeling and contextualizing water information;
 Groundwater data for monitoring levels of water tables and accounting for abstraction
rates;
 Catchment demographics to identify where abstractions are likely high/low.
User‐related information should then be disseminated through:
 Websites
 Publications
 Newspaper Notifications in the event of a flood
 Exhibitions
 Documentaries
Water resources modeling is important because it feeds into WARMAs allocation plans and the information
produced guides irrigation scheduling, feeds into investment schemes which require the use of surface
water resources in line with WARMAs mandate. The WRM Act mandates WARMA to allocate water
equitably to ensure sustainable development. In order to do this, WARMA needs to provide these
information products to its stakeholders (Farmers, DMMU, Water Utility Companies, ZDA, planning
authorities, Academic Institutions etc) in a required format for their various uses. However, capabilities in
WARMA are currently inadequate both in terms infrastructure and technical competences to provide the
nation with these types of information products. Improved data collection will be coupled with improved
data analysis using water resources modeling tools for generation of relevant information for the different
stakeholders in the project area and establishment of water availability for management in AER I and II.
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Water resource modeling will accrue economic benefits to both WARMA and the primary stakeholders. The
later will benefit through accessibility to information that will facilitate economic decision making that will
promote profitability. From an improved water allocation system drawn from water balances in the
catchments, WARMA will be able to enhance its revenue collection from water fees and charges drawn
from water permits. It is envisaged this revenue will ensure sustainability in the management of the water
management infrastructure through purchases of new equipment and replacement parts.
In the event of a drought, section 81 of the WRM Act provides for variation of water permits. However
WARMA needs to ensure that this is undertaken equitably and in a transparent manner which will be further
enhanced through an advanced water resources analysis derived from an effective water resources
modeling regime. Guidance on investment costs based on available water in a particular catchment will all
be achieved as additional economic benefits from water resources modeling.
Improving the integration of meteorological information into decision support tools developed at WARMA
and MoA is critical. There exists an understanding on the need to collaborate between WARMA and ZMD;
however this collaboration, including the real time sharing of daily data by ZMD from the existing and
installed AWS network needs to be operationalized so that WARMA automatically receives updates each
day. WARMA currently shares the raw data it collects from its rainfall stations to ZMD. ZMD has established
a web based data sharing portal142 to address this need from stakeholders, but the automatic transfer of
data to WARMA will need to be developed. Another website143, based on the ENACTs work (through
Columbia University), provides information related to weather and climate, as well as medium to long term
forecasts for rainfall and temperature.

Figure 25 below shows the current locations for hydrometric monitoring stations. These observations are
clearly more limited, especially in the southern and western regions. Figure 26 shows the distribution of
rivers, lakes and wards more clearly in the four districts of Kazangula, Mafinga, Mambwe and Nyimba.

142

http://41.72.104.142:8080/secure/common/main.vm

143

http://41.72.104.142/maproom/index.html
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Figure 25: Hydrometric map of Zambia showing the current locations of hydrometric stations
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Figure 26: Distribution of rivers, lakes and wards in the four districts of Kazangula, Mafinga, Mambwe and Nyimba

Table 33 summarizes the available hydrological water level measurements (HWLM) in each district, their
locations and condition. These HWLM measurements are all manual and have not been supplemented by
automatic measurements which can transmit in real time to enable up to date monitoring of water levels,
flood potential and water resource availability.
District

Type
of
Infrastructure

Location(as specific
coordinates)

as

possible

–GPS

Gwembe
Namwala
Siavonga
Sioma

Hydrological/water level measurements (HWLM)
HWLM
Luangwa Bridge
HWLM
Luangwa Bridge
HWLM
Luangwa Main Camp
HWLM
Chongwe River, Chalimbana River and
Ngwerere
Stream,
palabana
college,
Chilyabale school and kampekete clinic
HWLM
4 points (Kasaya ,Pontoon, Zesco Vic. falls and
Mambova)
HWLM
1 Point in Chipepo
HWLM
1 Point Community Ground)
HWLM
1 Point Kariba dam
HWLM
Sikuka (Zambezi River Authority)

Mulobezi
Sesheke
Senanga

HWLM
HWLM
HWLM

Mambwe
Nyimba
Luangwa
Chongwe

Kazungula

Non
Non
One(Zambezi River Authority)

Condition

What geographical area
this
information
reaches?

Functional
Functional
Working
Working

Kakumbi 1
Nyalugwe
The whole District
The District

Functional

4 Camps

Functional
Functional
Functional
No
information
Non
Non
No
information

Chipepo Camp
Namwala Central Camp
Simamba Camp
Senanga; No information
Non
Non
No information

Table 33: Summary of hydrological water level measurements available in each district.

The scientific and technical capacity to effectively identify agricultural and water related hazards and
forecast their likely impacts on vulnerable communities and the agricultural value chain is weak. This is
partly due to a lack of computational equipment) and software (model code and associated routines), but
mostly due to a lack of human capacity/skills to program and run software and processes required to
generate accurate forecasts and translate/tailor the forecast information for use in the agriculture and
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water sectors. Taking the output from forecast models and developing processes to bias correct them and
statistically downscale the forecasts is a highly skilled task and requires many years of education and
training. Zambia’s meteorological service has approximately 160 staff, with approximately 50 at the head
office in Lusaka and approximately 110 at meteorological stations and at provincial offices. There are
approximately 95 staff in the forecasting division country‐wide. The majority of staff in the forecasting
division, however, has certificate‐level training, which is insufficient to adequately perform the role
expected of them. This means that there is a shortage of skilled forecasters and meteorologists who can
work on processing data received from the monitoring network and processing the internationally and
publically available forecasts to be used for agriculture and water management. This problem is further
compounded by high rate of staff turnover, as the skilled individuals who are employed at ZMD are often
lured overseas or into more lucrative work.
4.1.2
4.1.2.1

Producing and disseminating forecasts and advisories for water and agricultural management
Weak institutional coordination leading to limited packaging, translating and disseminating weather
and climate information and warnings.

According to the UNDP‐supported report on the capacity for early warning services in Zambia written in
2010144, there is little organisational mechanism between government, business and civil society for
effective cross‐sectoral early warning against climate variability and climate change in the country.
Interviews with different organisations (MoA, WARMA and ZMD) In the development of this new proposal
suggest this situation has gotten slightly better, but in general it has persisted despite efforts through
several initiatives to address the problem. Most organisations were found to be lacking proper structures
and capacity for effective weather and climate monitoring and/or early warning generation and
dissemination. Adequate staffing was reported to be a major problem at all organizations, and appropriate
mandates, policies, strategic plans and programmes were found to be lacking in over 90% of cases
investigated. Operational capacity was reported to be lacking by all the respondent institutions and in all
the following areas: i) technical knowledge; ii) skills and competencies; iii) physical infrastructure
(equipment, ICT, transport etc.); and iv) management information systems. Furthermore, it was determined
that there is a lack of clear definitions of concepts, terms and procedures for presenting risk and warning
information and responsibilities in warning systems. This is mainly as a result of weak institutional
arrangements, absence of policy and legal frameworks to guide the provision of meteorological services,
and limited appreciation and use of meteorological services by other sectors of the economy.
Whilst DMMU has a coordination mandate and sends out warnings, there is generally poor coordination
between the ZMD, WARMA and MoA to produce water and agriculturally related information which can be
used to plan for anticipated risks. Poor inter‐sectoral coordination at a departmental and ministerial level
results in the available climate, agriculture and environmental data and information not being adequately
combined and/or translated for it to be easily understood by decision makers in agricultural and water
management sectors. Furthermore, this results in limited agreements on official processes for sharing
climate/weather and related environmental/socio‐economic information, production of advisories, and

144Sinkamba, F., Sinyangwe, B. and Chipeta, G. 2010. Report on the assessment of the National Capacity for Cross‐Sectoral Early
Warning Services against Climate Variability and Climate Change.
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issuing of subsequent warnings. This includes between sectoral departments and ministries and with
communities/farmers who will use the information.
There needs to be an official process for generating warnings that includes communication between
communities/farmers/value chain actors and sectoral ministries including MoA, WARMA and ZMD.
Representatives from different ministries should convene in order to assess the current situation and
convey appropriate warning messages accordingly, which occurs on an ad hoc basis at present – largely
when disasters/emergencies occur. This needs to be complemented by a process that works to produce
tailored and specific information on a regular basis. Calculating the risks for known vulnerabilities in the
agricultural value chain requires a comprehensive archive of information related to inter alia vulnerable
communities, infrastructure, roads, accessibility of markets, location of flood‐prone areas, and cropping
patterns. Meteorological information is currently housed at ZMD, and hydrological information at WARMA,
with data also held within the World Food Programme (WFP) and other disconnected databases or
computers spread across different government departments and ministries. There is therefore a need to
coordinate these efforts and to enable processes to develop suitable products – including the opinions of
agricultural users.
Under the LDCF EWS project surveys have been conducted which assessed the extent to which warnings
and advisories are available, understood and useable in Zambia. Altogether 1006 respondents from a total
number of 40 randomly selected enumeration areas were interviewed between December 2015 and
February 2016. The survey covered 20 districts selected randomly from all the agro ecological regions of the
country. 90% of the people who provided information to the survey were either the head of the household
or the spouse to the head of household and 75% of respondents were from AEZ I & II. Table 34 below shows
that 59.6 % of households ranked crop farming as their major livelihood activity representing 600 of the
respondents. While 37.1% reported other as their major livelihood activity meaning these are households
who depend on employment or business to support their livelihood needs. The table below shows the
number of households and the major livelihood activity they mainly depend on across regions.

Region I
Region IIa

Which of the following best describe your livelihood activities (choose a Total
maximum of 3)?
Farmer (Crop)
Farmer (livestock)
Fisher/Fisherman
Other
153
4
10
85
252
134
3
0
114
251

Region IIb

118

8

5

121

252

Region III
Total

195
600

3
18

0
15

53
373

251
1006

Region Category

Table 34: Major Livelihood Activities across Agro ecological Regions

Out of the 1006 respondents interviewed in the survey, 341 ranked rainfall as the most important climatic
hazard while 280 and 272 ranked drought and temperature as the most important climatic hazard
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representing 33.9%, 27.8% and 27.0% respectively. Figure 27 below shows all the ranked hazards – including
both the primary and secondary ranked hazards

Figure 27: Ranking of Most and Second Most Important Climatic Hazards

The survey found whether people were receiving warnings regarding the climatic hazards of importance to
their lives. On temperature, 65.9 % said they did not receive the warning on time and only 34.1% received
the warning about expected high or low temperatures. The sources of information were Radio (60.2%), TV
(25.5%), government agency (8.7%), local community (3.1%) and other sources (2.5%). High temperatures
are becoming a problem in Zambia and this was confirmed by the survey with 98.4% respondents indicating
that it has become warmer than before and only 1.6 % said otherwise.
The survey also shows that 64.8% of respondents did not get the warning on time about expected high or
low rainfall and only 35.2% said they got the warning beforehand. The early warning information was
received from the Radio (58.2%), TV (16.8%), Government Agency (14.4%), Local Community (8.7%) and
others (1.9%). The severity of rainfall change was captured in terms of less, more and no change (same) and
the survey showed that 40.9% indicated that the rainfall has become less and 38.9% said rainfall has become
more while 20.2% said there is no change in rainfall. The results from the survey show that 79.4% of
respondents have noticed a long term shift in precipitation with only 20.6% saying otherwise. The long term
shift in precipitation is mainly said to have become drier in recent years with 87.6% submitting to this effect
while 12.4% indicating that it has become wetter than before.
The early warning information about drought was only received by 28.8% while the majority of the people
71.2% did not get the warning about the expected drought before it happened. The source of early warning
information was Radio (74%), Government Agency (14%), TV (6.7%), Local Community and Newspaper (2%)
and other (1.3%). According to the survey, 75.3% of respondents indicated that the droughts have become
more severe than before while 18% had seen no change in terms of severity and 6.7% said the drought
conditions had become less severe than before.
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Generally, more than 60% of the people do not receive early warning information on agriculturally and
water related hazards before they happen in Zambia. More than 70% of people who experienced drought
did not get the warning before the drought actually occurred. This shows that the information dissemination
system has serious gaps. On the other hand, more than 80% of respondents indicating that the information
was correct. On rainfall, 81.7% of the respondents who received the forecast indicated that the information
was correct and 89.3% and 94.7% stated the same for temperature and drought respectively. This shows
that the early warning information is accurate (or at least its accuracy is trusted ‐ see Figure 28 below) to a
higher degree and it could help a lot of farmers and other users of weather information in planning for their
activities.

Figure 28: Feedback on the Correctness of Early Warning Information on Important Hazards

The 30% of those who acknowledged getting early warning information usually got the information through
different sources. The notable sources of this weather information included radio, TV, government agencies
especially extension service and local community structures (see Figure 29 below). More than 60% of
respondents indicated to have received the early warning information via radio for all the 3 important
climatic hazards. Both the rural and urban communities are able to listen to the radio but for the TV it’s only
a small percentage of the rural population that is able to own a TV set. As a result, the best platform for
information dissemination is a radio with TV and government agency being second best in urban and rural
areas respectively.
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Figure 29: Sources of Early Warning Information for Important Climatic Hazards in Zambia

Table 35 below gives the responses/understanding and perceptions of stakeholders (from communities) to
advisories that they receive. This information shows that WARMA do not produce advisories and that the
mechanisms for receiving advisories are not consistent. Indigenous knowledge is also used in places and
there is a suggestion to disseminate through alternative media such as SMS/mobile. There is clearly a need
to further understanding and ability to interpret advisories which often use technical terms which are not
understood.
Advisories
Questions
How does MoA and
WARMA currently
produce
it’s
advisories ‐ do they
incorporate
weather/climate
information? What
do they look like?

Province/District Responses
Eastern
Lusaka
‐During
Farmer ‐Is mainly through
trainings
and the Meteorological
meetings.
Department
‐During field days relayed
through
and
Agricultural the province down
Shows.
to the districts then
‐Through
local to the farmers.
radio Stations in ‐Also
through
collaboration with weather reports on
other
partners, radio and television
e.g., COMACO
SUGGESTIONS
•SMS service.
•More Automatic
weather stations to
be installed.
•Announcement
during
church
services.

Muchinga
‐ Currently both
Mafinga
and
Chama do not have
hydrological
stations
hence
there is need to
have
these
facilities.
‐There is need to
increase
the
network
of
weather stations
for both Chama and
Mafinga and there
is need for manual
weather stations.

Southern
‐
Agriculture
produces
advisories
on
weather/climate
through provision
of
extension
services, radio and
television
programs but not in
collaboration with
WARMA. WARMA
are relatively new
at provincial level

Western
‐The MoA get
advisory
information from
Met which they
disseminate
to
farmers
through
the
extension
officers.
‐WARMA/DWA do
not
produce
advisory
information
for
farmers.
‐get it through
Season
weather
forecast bulletins
and the ten days
weather dekad.
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What types of
remote
sensing
products do they
use for monitoring
the
current
conditions ‐ NDVI,
soil moisture etc ?
Where do they
source
this
information?
What
other
information sources
do they use? Where
do they get them
from?
What role do ZMD,
DMMU and WFP
play in developing
the
agricultural
advisories?

‐Average
Soil
moisture (done at
provincial level)
‐Flush
Flood
Guidance System
(at Provincial level).

Through the Land
Husbandry section
of the Department
of
Agriculture
remote
sensing
activities
are
offered to farmers
on demand

There is currently
no remote sensing
facilities in Both
Chama
and
Mafinga, therefore,
there is need for
these facilities.

Remote
sensing
not available in the
province.

Non at the districts

Traditional
Knowledge

Radios, Televisions,
fellow farmers and
other stakeholders
like Kasisi Training
Centre and CFU
For ZMD it is the
collection, analysis
and dissemination
of weather data.
DMMU and WFP is
for
disaster
mitigation

None so far

Indigenous
Knowledge. It is
sourced
from
elderly people

Met Headquarters

They provide early
warming
information
systems
in
conjunction with
DMMU who are
mandated
to
release
that
information to the
public.

‐ZMD‐
Provides
weather forecast
‐DMMU and WFP
non

To whom are they
sent to ‐ by what
means and how
frequently ?

‐To
farmers
through Agriculture
Extension Officers
and
Community
Radio
stations
(Radio breeze, Feel
free and Radio
Maria)
‐Radio – Daily
‐Extension
‐
Quarterly

They are sent to the
Province through e‐
mails daily then to
the Districts and
finally
to
the
farmers. Also use
televisions
and
radios

This information is
sent to PDMC,
DDMC, Provincial
Agricultural
Offices, and District
offices by means of
email, media (T.V
and radio stations)

‐ZMD
provide
seasonal, decadal
and daily weather
forecast.
Also
decadal
crop
forecast
‐DMMU provides
awareness of early
warning
system
after
receiving
information from
ZMD and zoning of
communities
basing on their
vulnerability.
‐WFP
promote
nutritional
programs
in
schools.
Also
aggregate farmers
to
produce
cowpeas
in
selected districts
District agricultural
offices
to
the
farmers at camp
level,
bulletins
through
emails
sent
daily,
meetings and also
direct
to
institutions

Southern

Western

Sensitize farmers
on
new
technologies and
hazardous weather

Through ZMD to
DACO’s office
electronically from
ZMD then by paper
to the Extension
Officers,
Electronically
to
the
Extension
Officers with Ipads
‐Mostly
the
information is sent
seasonally

Dissemination
Questions

Province/District Responses
Eastern
Lusaka

Muchinga
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How do farmers
currently
get
weather
information?

Through local radio
stations
and
Extension Officers

Through the radios
and
televisions,
fellow
farmers,
print media and
extension officers

How do farmers
currently
get
agricultural
advisories?

‐During
Farmer
trainings
and
meetings
‐During field days
and
Agricultural
Shows
‐Through
local
radio Stations in
collaboration with
other partners, e.g.,
COMACO
meteorological
forecast.

Extension officers,
other stake holders
like Kasisi, CFU,
World Vision, ZNFU
and NGO’s

How do farmers
currently get water
advisories?

‐Through Extension
Officers
during
meetings
and
trainings
‐Through
Water
management
committees
(Mambwe)
‐Through Farmer
field Schools
‐SMS service
‐Announcement
during
church
services
‐Strengthen
collaboration
among
MoA,
WARMA, MET, ZARI
‐Inadequate
and
erratic
financial
resources at critical
times
‐Communication
barrier e.g. limited
radio coverage and
poor
reception,
intermittent
network

What
other
channels would be
valuable
for
farmers to access
this information?

What other critical
barriers
(not
technical) exist to
being able to
produce,
disseminate
or
communicate
advisories
for
water
and
agriculture? (e.g.
Institutional, policy

I

Through media (T.V
and
community
radio station, print
media)
District
weather stations
weather stations
where available
Through extension
systems
(Shows,
demo’s, trainings,
back stopping visits
though limited by
resources)

Through meetings
by
extension
officers, through
radio and television

‐Farmer to farmer
information sharing
‐Extension
meetings
‐Radios in some
districts

Through extension
massages, demos,
Field
days,
agricultural shows,
and through radio
and television

‐Through
agricultural
meetings,
Field
days, Farm visits,
Radios and TVs
where accessible
‐Field
demonstrations

Extension officers
and water affairs.

It is currently a gap
as we don’t have
hydrological
stations in both
Chama
and
Mafinga.

TSB section and
Water
management
committees
for
dams, boreholes
and weirs

Community radio
stations,
phones
(sms)

Through
other
collaborating
organizations such
as FAO, Community
radio stations

Exchange visits

Through
Agricultural
meetings related to
irrigation and water
use and water
infrastructure
(dams,
irrigation
canals).
‐SMS notifications
from
service
providers.
‐Through
the
satellite
disaster
management
committees
‐Camp Agricultural
Committees

‐Officer
farmer
ratio is too low
‐Transport for field
officers
‐Poor feeder roads
‐Operational funds
‐Inadequate
Farmer
Training
Centers especially
in the new Districts
‐Lack of simple
training kits for
field officers
‐Lack of refresher
courses for officers

‐Road network.
‐Inadequate
Funding.
‐
Inadequate
transport means, ‐
inadequate staffing
levels.
‐High
illiteracy
levels among local
communities.
‐Resistance of the
mindset of the
locals to adopt new
technologies.

Bureaucracy
government
Resource
constraint.

in
and

‐Weak coordination
between
Met,
WARMA/ DWA and
MoA at production
level.
‐WARMA/ DWA do
not share the water
information.
‐Inadequate
knowledge
and
understanding of
weather
terminologies.
‐Inadequate
communication
tools.
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‐Lack of habitable
institutional houses
for some front line
officers
‐Poor TV, radio and
phone reception
‐Mind set of some
farmers not willing
to adopt to new
technologies

Table 35: Stakeholders (from communities) responses to the understanding, use and dissemination of agricultural
advisories.

4.1.3

Community and small‐holder farmer access to water and irrigation systems

The challenge of limited water resources for irrigation of crops is not completely due to the limited amount
of water available in Agro‐ecological Regions I and II. While these areas are prone to drought, the two
regions do get approximately 800m and 800m to 1000m annually, respectively. This is sufficient to grow
many crops, however, the distribution of the rainfall is the challenge. Since the country is highly dependent
on rain fed agriculture, if the rain does not come at the right time during the season, crops will be destroyed.
Therefore, irrigation and effective water management is important for ensuring continued and planned
water resources throughout the season. According to UN‐Water, one of the main constraints to irrigated
agriculture are inadequate irrigation infrastructure and water storage. Zambia has an irrigation potential of
2.75 Mha but only 156,000 ha are currently being irrigated.145
4.1.3.1

Insufficient infrastructure in communities to adequately capture, store and manage water resources
given changing rainfall patterns and impending droughts and floods.

As part of the consultative process undertaken in preparing this feasibility study, several consultations were
held with representatives from the communities in the 16 target districts. Several farmers and district‐level
officials participated in a national consultation held in Livingstone 14th March, followed by two district‐level
stakeholder consultation meetings held May concurrently in Chipata (Central‐Eastern cluster districts) and
Livingstone (Southern‐Western cluster districts) from May 18th‐19th, 2016. The latter meetings were
attended by 70 and 80 participants, respectively, representing farmers, senior agricultural officers, block
extension officers and camp extension officers. Finally, a follow up national consultation was held in Lusaka
on 14th June, where representatives from the districts – both government and farmers, also participated.
The purpose of this series of consultation meetings was to share the GCF proposal development process
and provide an opportunity for participants to validate and provide input to the proposed sub‐activities
under specific outputs and outcomes, as well as identify and fill gaps at the sub‐activity level. Participants
provided detailed information on both the baseline of the existing situation at the lowest implementation

145
UN‐Water
Country
Brief:
Zambia
(2013).
http://www.unwater.org/fileadmin/user_upload/unwater_new/docs/Publications/ZMB_pagebypage.pdf

Available

at:
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level (camp level), as well as the proposed gaps, needs and priorities for the new project.
Tables in Appendix VII summarize the consultations with respect to surface water and storage infrastructure
in each district – only information which stakeholders had at hand for the provinces is presented. These
include the numbers, location, capacity and lifespan and number of people reached with each piece of
infrastructure. The representatives then also provided additional information on the needs within the
district, to meet the demand for agriculture. Table 36 aggregates these needs and shows the number of
existing infrastructure and estimated stakeholder needs.
Type of Existing
Infrastructure/inputs
Construction of
farmer‐scale ponds)
Irrigation boreholes
with solar pumps
Weirs
Canals + water
distribution systems

Additional
Infrastructure/inputs
Needed

Number of existing
infrastructure/inputs
11

185

8

181

220

27

56

32

Justification / Criteria
Needed for Irrigation
and domestic use
Needed for Irrigation
and domestic use
Needed for Irrigation
and domestic use
Needed for furrow
irrigation

Criteria for selection
of farmers
see 'Pass‐on scheme'
Appendix V
see 'Pass‐on scheme'
Appendix V
see 'Pass‐on scheme'
Appendix V
see 'Pass‐on scheme'
Appendix V

Table 36: Aggregation of baseline and needs for small‐scale water infrastructure across all camps.

It is clear based on this initial stock take, that some water infrastructure has been introduced across each
of the target provinces (and there are the potential future investments catalyzed through the AWF project,
highlighted in section 3.2.3). However, given the current needs compounded by projected climate impacts
on future water resources, the current infrastructure is not sufficient to support farmers in capturing and
managing their water resources.

4.1.4

Climate resilient agricultural practices

As examined in Section 3, Conservation Agriculture (CA) has been identified as one of the strategies of
reducing risks to climatic shocks, thus enhancing resilience, among farmers (WFP, 2016)146. While the
benefits of these practices are documented, the adoption rate is still low. Most probable factors influencing
adoption include:
 Limited access to inputs (quality seeds, fertilizers, herbicides, mulch),
 Labour constraints — labour requirement per unit vital (Figure 21)
 Insufficient resources/ limited markets,
 Mixed crop‐livestock systems — competition for crop residue which are key for soil moisture
improvement and integrated nutrient management,
 Short‐term versus Long‐term expected returns.

146

WFP (2016). R4 Rural Resilience Initiative — Resilient Livelihoods in a Changing Climate.
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4.1.4.1 Limited access to high quality agricultural inputs, including seeds, for resilient crops
The Government of Zambia strongly supports maize cultivation, as elaborated in Section 3 above. Its Farmer
Input Support Programme (FISP) provides each beneficiary household with four bags of fertilizer and one of
hybrid maize seed at subsidized prices. This includes improved maize seed varieties. Distribution of inputs
under FISP is mainly done via cooperatives and/or farmer groups. Concerns of the need for diversification
resulted in the programme being expanded to include rice in 2010‐11, and groundnuts, sorghum, and cotton
in 2012‐13. However, inputs allocated to these crops have been small. It is also not clear whether or not
this seed is specifically tailored towards conditions of the particular region. Overall, use of improved seeds
is limited in Zambia, particularly across four climate‐resilient and gender‐sensitive value chains: rice, soya
beans, cowpeas and cassava.147 This is explained by limited availability and lack of knowledge at farmer
level. Productivity and also quality could be strongly enhanced when farmers would use improved seeds.
Aside from government there are several other sources of seed and inputs for farmers, which include:
commercial purchases from private traders; farmers own harvest and other (e.g. NGOs and other
households).148 However, the high cost of these inputs are often prohibitive for poorer, smallholder farmers
targeted by this project. Some farmers are interested in growing their own seeds, particularly for crops not
provided by the government, such as cowpeas or horticulture. However, in these instances quality seeds is
often the challenge. For example, pulses, yield levels are low i.e. around 600 – 800Kgs per Ha, due to poor
seeds and limited production technologies.149 This can cause problems for their own harvest, and limit their
ability to sell seeds to other farmers – losing an opportunity for additional income generation.
In 2016 an e‐voucher system will be launched that allows farmers to select their preferred inputs and agro‐
dealer. This system could potentially address some of the distribution and diversification issues of current
programmes by better adapting inputs and suppliers to the needs and preferences of farmers. However,
there will still be limitation with regards to access new seeds and crops not readily available on the market.
Since many of these crops are those that are more resilient to the changing climate (e.g. cowpeas), this
limits the incentive for smallholder farmers to adopt new crops to adapt to climate change. Table 37
summarizes the numbers of bicycles, seeds and soil testing kits, both existing and required across all 220
camps estimated as part of the consultations in Livingstone and Lusaka (see Appendix VIII).
Type of Existing
Infrastructure/in
puts
bicycles for
farmers

Seeds

Number of
existing
infrastructure/in
puts

0

Additional
Infrastructure/inpu
ts Needed

Justification / Criteria

220

One per camp

1200375 Kg

Assuming 10 kg cereal + 5 kg
legumes per farmer.

Criteria for selection of
farmers
Lead farmer
Total number of target
farmer beneficiaries in the
camps through pass‐on
scheme (see Appendix V)

147 Royal Tropical Institute, “Analyzing gender‐sensitive agricultural value chains in Zambia: Identifying climate resilient
opportunities and approaches” (2016)
148

IAPRI, 2016:57

149

SAPP. (2012). Small‐holder Agribusiness Promotion Programme SAPP Final Groundnuts and Common Beans Intervention Plan,
Lusaka
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Soil kits

0

300

Needed for soil sampling

Total number of target
farmer beneficiaries in the
camps (strategic sampling
of camps).

Table 37: Existing and estimated requirements for bicycles, seeds and soil testing kits across all 220 camps.

4.1.4.2

Limited knowledge and technical advice on Conservation Agriculture and resilient agricultural
practices

As illustrated in Section 3, advice to farmers on climate‐resilient agricultural practices is relatively limited.
While capacity to provide this advice varies between districts, the limited capacity of Agricultural extension
workers and limited mechanisms for farmer to farmer exchanges means many farmers do not have the
necessary information and knowledge to introduce new practices, which have been shown to be effective
in managing climate risks in other districts.
Similarly, while conservation agriculture and other resilient practices have proven successful in small‐scale
pilots and demonstrations (e.g. UNDP’s LDCF‐funded CCAP project, FAO’s CASU project), there is still limited
adoption of these practices at scale, particularly in the 16 target districts (including the 8 involved in the
CCAP project). However, these projects have enabled a core set of farmers whose experience enables them
to promote and advise on important lessons and learning. Those involved in previous initiatives have proven
the value of strengthening information exchanges and using approaches such as Farmer Field Schools to
strengthen this exchange of information. Even so, the limited capacity of agricultural extension workers and
limited mechanisms for farmer‐to‐farmer exchanges in many of the targeted districts in these previous
projects means many farmers still do not have the necessary information and knowledge to introduce new
practices in conservation agriculture. Under this project it is recommended that farmer field schools be
started in each of the 220 camps under the project, with one farmer learning centre established in each
district.

4.1.5

Adoption of alternative livelihoods and income generating activities

Table 38 presents some of the alternative livelihoods which are currently being practiced in each province,
as well as the equipment current serving these alternative livelihoods, and an estimate of how much
additional equipment will be needed to expand the reach and ability of willing farmers in the camps to
undertake these alternative livelihood activities. Tables in Appendix VIII provide more detailed information
on each province, based on the consultations, including the inputs needed. Where possible costs and
average income generated have been estimated.
Type of Existing
Infrastructure/inputs

Bee hives

Number of existing
infrastructure/inputs

Additional
Infrastructure/inputs
Needed

65

5146

Justification / Criteria

Great potential for honey
production

Criteria for selection
of farmers
Great potential for
honey production
from indigenous
forests. See pass‐on
scheme Appendix V
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Honey pressers

Fish Ponds
Goats

Rice huskers and
other processing
equipment
Multi‐purpose
processing
equipment (centres)

4

122

524

801

156700

14070

15

220

0

100

Needed for quality
processing
Needed for alternative
livelihoods in high potential
areas and source of protein
Viable local livelihood
option
one set of processing
equipment per camp (FFS) ‐
220 (including the 150 rice
huskers requested in
consultations

Important for quality
control and value addition

Great potential for
honey production
from indigenous
forests. See pass‐on
scheme Appendix V
see 'Pass‐on scheme'
Appendix V
Prior experience with
goat rearing

Total number of
target farmer
beneficiaries in the
camps being deployed

Table 38: Aggregation of inputs from district‐level consultations on existing equipment related to alternative
livelihoods, and required additional equipment

4.2 Access to markets for agricultural products
4.2.1

Storage and Processing of products

In four Zambian value chains studied (cassava, cowpeas, rice, and soybean), storage and processing of
products was a key barrier to product commercialization.150 Over the past decade, cassava production has
grown most rapidly in the dual staple regions and in the cassava belt, where the percentage of households
growing cassava has increased between 10 percent and 15 percent while annual production per household
has grown by over 50 percent. More recent studies claim that cultivation of cassava is increasing in the
southern and eastern maize belt. The introduction of new varieties has meant that cassava is increasingly
appreciated for its drought tolerance and contribution to food security (Poole, et al. 2010).
For cassava, processing at local level in Zambia means drying and milling. As fresh cassava has to be
consumed within 48 hours after harvesting most fresh sales travel no more than about 50 kilometres from
field to final market. Drying reduces moisture, volume and cyanide content of roots, thereby prolonging
product shelf life. The dried root pieces are then milled into flour by pounding in mortar or using hammer
mills. Sometimes Itinerant traders contract village labor to harvest, soak, peel and dry the cassava which
they then carry to the nearest roadside. Women play a major role in cassava production and processing
(peeling, soaking, drying, bagging). However, in order to overcome the high cost of transporting fresh

150

Royal Tropical Institute (2016). Analyzing gender‐sensitive agricultural value chains in Zambia: Identifying climate resilient
opportunities and approaches. Report for the UNDP‐FAO Integrating Agriculture in National Adaptation Plans project.
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tubers, farmers must dry the cassava. For this they are dependent on the dry and sunny season. Their
linkages would be improved if they could dry cassava year‐round.
Currently, a handful of industrial enterprises, primarily on the Copperbelt, use cassava flour in their
packaging, paper products and wood processing activities, although volumes currently do not exceed 300
tons of cassava flour, or 1,000 tons of fresh roots, per year. According to the National Cassava Sector
Development Strategy, sixty nine percent of commercialized cassava went into animal feed, with four
companies identified in the market. Half a dozen hammer mills have begun milling cassava chips into
packaged flour, which they sell in outdoor markets and even in large supermarkets, though in small
quantities.
Soya beans are cultivated all over Zambia, but the Eastern Province is the major production zone. From
2001 to 2010, almost half (42 percent) of the country’s soya was produced by smallholders in this province.
The Central and Northern Provinces are also strong producing zones. In Zambia, the soya bean is mostly
used as an industrial crop. It is used in oil production and in products such as soya chunks and soya meal.
The by‐product is used to feed animals or processed with other ingredients into animal feed stock. As an
animal feed, soya by‐products provide relatively low cost, high quality protein to feed rations. With a
livestock revolution underway industrial demand for soya is likely to increase. There are two types of
processors: small scale processing with a motorized mill at local level, to transfer the soya into oil and animal
feed, and large scale processing.
In Zambia rice is produced by small‐scale farmers, about 70 percent of whom are women and youth. There
are hundreds of small‐scale rice processors spread across the five main rice producing provinces. Together
they process up to 80 percent of the rice. But the quality they deliver is low, as often the rice gets damaged
during processing. Medium‐scale rice processors are rare: Zambia counts about 10 mills that have the
capacity to process 1000 to 10.000 MT per year. These are located in both the rice growing districts and the
rice consuming urban centers. For example National Milling Ltd, which is based in Lusaka Province but which
procures rice from Western Province. Based in Northern Province are New Dawn Food Processors Ltd and
Frontier Milling Ltd. The major players in Muchinga and Eastern Provinces are COMACO ltd and Aliboo
Trading Co. Ltd. In North‐Western Province and Zambezi District specifically, the two prominent millers are
Yambeeji Rice & Honey Products Ltd. and Modern Man Ltd. In Western Province, the two main operators
are the Catholic’s Diocese of Mongu Development Centre (DMDC) and APG Milling Ltd. Mostly these
medium‐scale processors engage in buying, processing, wholesaling and sometimes also retailing.
4.2.1.1 Limited access to equipment and facilities for storage and processing
For either storage or processing, data being used here only covers maize, groundnuts and cassava. For
maize, the harvest state, dry, is associated with greater revenue per unit area compared to when it is wet.
This revenue effect is positive and significant. With regards to storage, maize is predominantly stored in the
house in sacks or loose. Obviously, postharvest losses are minimized, thus, greater positive revenue effects
for those who sell. The surface on which groundnuts are left to dry, as well as the storage facility — before
and after the drying process, all seem to matter. For example, drying groundnuts in the field seems to be
associated with negative revenue effects compared to when the legume is dried on other surfaces such as:
on a mat or tarpaulin, a drying rack, on concrete, and on the rooftop. Similarly, groundnuts stored in shelled
form have a greater positive revenue effect than if stored unshelled. And after drying, the most appropriate
structure for storage facility is inside the house (in sacks/loose). The revenue effects for as a result of indoor
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storage outweigh those of other storage options. Lastly, cassava processing appears to result in significant
revenue effects. Typically, cassava is processed in three forms and these include: raw, chips and flour. Of
these three forms, cassava flour has a great positive and significant effect on revenues per unit area realized
from the sale of tubers and roots.

Harvest state of maize
Revenue from cereals sales
Maize storage structure‐
maize for home consumption
Revenue from cereals sales
Surface for drying groundnuts
Revenue form beans and oil
seeds sold
Storage
of
groundnuts:
shelled and unshelled
Revenue form beans and oil
seeds sold
Storage of groundnuts after
drying
Revenue form beans and oil
seeds sold
Cassava forms: Raw, Chips
and Flour
Raw
Revenue from tubers & root
sold
Chips
Revenue from tubers & root
sold
Flour
Revenue from tubers & root
sold

Wet
554.95
Other storage
structure
581.26
Other drying
surfaces
148.66

Dry
726.95
In the house

Difference
172.00
Difference

(t statistics)
‐2.84
(t statistics)

(p‐value)
0.00
(p‐value)

752.72
Field/Ground

171.46
Difference

‐7.34
(t statistics)

0.00
(p‐value)

128.72

‐19.94

Shelled

Unshelled

Difference

205.41

127.27

‐78.14

In the house

Difference

138.94

80.45

No
328.12

Yes
328.36

Difference
0.23

(t statistics)
‐0.01

(p‐value)
0.99

No
332.13

Yes
308.97

Difference
‐23.16

(t statistics)
0.56

(p‐value)
0.58

No
272.33

Yes
356.94

Difference
84.62

(t statistics)
‐2.58

(p‐value)
0.01

Other storage
structure
58.49

2.73
(t statistics)
6.60
(t statistics)
‐17.59

0.01
(p‐value)
0.00
(p‐value)
0.00

Table 39: Storage and Processing statistical relationships

The added value of storing and processing crops is significant for farmers with regards to revenue
generation. When examining three common and profitable crops, maize, groundnuts and cassava, the
increased revenue generated after processing and storing these crops is apparent. Nonetheless, many
farmers do not have the access to the tools, resources or facilities to effective process and store these crops.
Some pilot interventions were introduced under the CCAP and P4P initiatives for processing and storing
crops, which proved valuable. These approaches can now be scaled up to reach more farmers, and help
them to generate further income, particularly of climate‐resilient crop varieties.
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Appendix IX shows the results from the survey of all the stakeholders from the 16 districts regarding the
availability of storage facilities and transportation access in each district. Requirements for further
investment and facilities are also indicated in order to provide better services. It is recommended that
existing arrangements under the P4P programme be scaled up to address these needs, through
maintenance of Toyo cycles, constructing metal silos and increasing the use of PICS bags. It is also
recommended that warehouses are rehabilitated where necessary to ZAMACE standards, as well as
constructing new warehouses to act as satellite collection points.
4.2.1.2 Limited access to finance and markets for smallholder farmers and SME entrepreneurs.
Several steps are required for climate resilient crops to access markets, including post‐production
processing (such as drying and milling), storage, collection, transportation, and marketing. However, for
four crops post‐production value chains had high transaction costs and were largely informal. Key barriers
to commercialization included lack of access to finance for SME entrepreneurs to establish facilities for
processing (e.g., for cassava and rice) and storage; access to market information, including pricing, for
farmers, particularly women; long transportation distances to markets and industrial centers (e.g., for
further cassava processing) and lack of collection points to increase transportation economies of scale; and
lack of branding and marketing to increase appeal to consumers of alternative crops and distinguish among
varieties as well as quality.

4.3 Factoring Gender considerations into agricultural livelihoods and working in
communities
In conducting the sensitization meetings, MoA staff adopt the bottom‐up (or participatory) approach, which
interviewees described as enabling for communities in identifying their needs and to get women to attend
sensitization meetings. Experience from the CCAP initiative shows that community members’ participation
at sensitization meetings tended to be dominated by men i.e. women’s participation rates tended to be
low. This suggests challenges in terms of achieving even 30% affirmative action for increased participation
of women in agricultural activities. In terms of community men’s and women’s responses relating to
agricultural‐related (long‐term) adaptation measures encouraged/promoted by the Government, findings
indicate gender‐based differences as highlighted below:



Men’s preferences are bee‐keeping, fish farming, and growing rice;
Women’s preferences are rice‐growing (shared with men), finger millet‐growing and sorghum‐
growing (not shared with men).

The existence of differences in alternative livelihood preference between men’s and women’s suggests the
need for gender‐responsive interventions that will ensure that the needs/priorities of both men and women
are addressed, to promote gender equity (i.e. fairness). This is because differences in gender‐based
preferences in relation to adaptation measures may be explained largely in terms of their culturally‐
determined ‘crops and gender’, sexual/gender division of labour, and gender‐responsiveness of the
technologies used. Traditionally, women more than men are involved in provision of labour time to
agricultural crop production (clearing fields, planting, weeding, harvesting, transportation of crops by head‐
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loading to homesteads, etc) than to fishing and bee‐keeping activities. By contrast, fish‐farming which
involves constructing and guarding fish‐ponds tend to be male‐dominated activities. With respect to bee
keeping, findings of previous studies on responses to adaptation measures to address effects of climate
change emphasize the importance of gender‐responsiveness in the technology adopted for bee‐keeping
adaptation measure, which, in Kapiri Mposhi, attracted high levels of women’s participation compared to
the situation in Kaoma where women’s participation in bee‐keeping was virtually non‐existent:
“In Kapiri Mposhi, the Mud Beehive and Modern Top Bar or Kenya Top Bar Beehive (both commonly used)
are user‐friendly to women beekeepers because they are placed at a height of about one meter from the
ground, to allow for easy management and inspection of the hive. By contrast, the Bark Hive (used in Kaoma)
is not user‐friendly to women because it is hung up in tree branches at a height of about two meters. This
means that the beekeeper has to climb up a tree in order to hang the hive. The Bark Hive technology is not
only difficult to manage but it is also not easy to inspect and harvest the honey. The Bark Hive technology
presents more difficulties for women than for men.” (Munachonga and Sakala, Study Report for IUCN, 2008,
page 27).
The above observation emphasizes the importance of ensuring gender‐responsiveness in adaptation
measures introduced in CCAP project areas. In terms of rice‐growing as an adaptation measure being
promoted by the Government, key Informant responses indicated that the measure has attracted the
interests of both men and women, suggesting that the technology used is gender‐responsive.
Participants in community workshops under the CCAP were asked to identify outside organizations (i.e. GRZ
institutions and other organizations) working closely with men and women in their communities at project
sites. The responses are presented in table 34 below, and their responses suggest that whilst there are a
number of NGOs and GRZ ministries working in the communities only in Chongwe do they work closely with
women
Project site
Chongwe

Kazungula

Sioma

Institutions/organizations working closely with
men
 World Vision
 Ministry of Health
 Ministry of Education
 Zambia Police Service
 Kasisi Agricultural Training Centre
 Conservation Farming Unit
 Transparency International Zambia
 Local Council Office
 Land O’Lakes
 Ministry of Agriculture and Livestock
 Ministry of Health
 Veterinary Department
 +Local Council
 Red Cross (targeting children)
 Save the Children (targeting children)
 A Safer Zambia (ASAZA)
 Corridors of Hope

Institutions/organizations
working
closely with women
 Empowerment Respect and Equality
(under World Vision)
 Vision Fund
 Rashid Micro Finance
 Ministry of Agriculture and Livestock
 World Vision Zambia
 Kasisi Agricultural Training Centre
 Conservation Farming Unit
 None



None
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Table 40: Outside organizations that work closely with men and women

Chapter 5: Recommendations for project interventions, given current
efforts, gaps and barriers
5.1 Overall approach recommended to address the needs and barriers to building
agricultural resilience in AER I & II
Given the previous sections, discussions on barriers, gaps and ongoing efforts, including lessons learned
from previous initiatives, it is clear that building the resilience of agricultural livelihoods to climate change
in AER I & II requires a multipronged approach addressing critical elements of the agricultural value chain.
These include the following components: i) enabling access to climate information for planning agricultural
and water management; ii) access to water as a key input for agricultural activities; iii) developing climate
resilient agricultural practices e.g. mulching, intercropping, low impact tillage techniques; iv) enabling
access to resilient seeds and diversified crops e.g. cowpeas, cassava, soya bean, groundnuts etc; v) enabling
diversified livelihood and income sources; vi) improving storage facilities and transport to markets; vii)
enabling access to credit and insurance; viii) strengthening access to markets to sell resilient products.
Each of these activities have been identified through existing literature, project work and consultations with
stakeholders as important components which together strengthen livelihoods, allow assets and capital to
be built and cushion the impact of climate shocks when they happen. It is therefore recommended that the
project accommodates each of these aspects in its design, with an emphasis on how they integrate with
one another to provide cohesive and comprehensive support to rural smallholder farmers.
5.1.1

Geographic Targeting

According to the NAPA, Agro‐ecological Regions (AER) I and II are identified as the two regions of the country
that are particularly prone to climatic hazards – including drought, flooding, extreme temperatures and
prolonged dry spells. Furthermore, vulnerability assessments indicate that agricultural production in AER I
and II will exhibit severe yield deficits at critical periods of the cropping calendar as a result of climate
change151. As a result, the five provinces located in AER I and II (out of a total of nine provinces throughout
Zambia) were selected. These include Western, Eastern, Southern, Lusaka and Central Provinces. These
were all identified in the NAPA as being most vulnerable to the impacts of climate change/variability. AER
II, though not as vulnerable as AER I, was included because actions in this AER had an impact on the
livelihoods of the people in AER I. Examples were given of floods and siltation of rivers in AER I as a result
of actions such as deforestation in AER II. This climate risk vulnerability was then compared to income

151

Results of an assessment of the economic costs of climate change on agriculture in Zambia undertaken by the
World Bank, with support from FAO, IWMI, Yale University and the University of Pretoria.

140

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

I

poverty and multi‐dimensional poverty indices across these five provinces, given that the objective of this
project was to target the poorest smallholder farmers who have limited capacity to cope with or adapt to
these impending climate impacts.
Further, given that this project is scaling up the LDCF project “Adaptation to the effects of drought and
climate change in Agro‐ecological Regions I and II in Zambia” within the five provinces, the eight districts
included in this project were also included in this GCF scale‐up proposal. These districts were originally
selected for the LDCF project based on similar criteria (climate vulnerability, poverty and capacity). At the
same time, given the work undertaken under the LDCF project, many of the activities proposed under the
GCF project will build on, scale up, or further advance these activities, providing greater potential for impact.
Further, these districts had proven feasibility for introducing specific practices (e.g. water harvesting,
irrigation systems, improved land and water management practices, and crop diversification), and have
established a foundation on which additional support would be beneficial.
Beyond these eight districts, to further scale up and replicate to other districts, an additional 8 districts were
selected based on the following criteria

Likelihood of generating adaptation benefits,

Vulnerability of the beneficiary community,

Implementation capacity of local institutions,

On‐going investment programmes that the project can complement and build on,

Geographical/catchment characteristics,

Agro‐ecological region,

Physical characteristics,

Social‐economic activities,

Resource endowments of the area,

Settlement pattern,

Replicability of the adaptive interventions nationally.
This was assessed based on consultations at the national and sub‐national level with Implementing Partners
(Ministry of Agriculture, Zambia Meteorology Department, and Water Resources Management Authority).
As a result of these consultations, 16 districts across five provinces were selected for this project. The
primary direct beneficiaries include 946,153 small‐holder farmers and their families, across 5 provinces
(namely, Eastern, Lusaka, Muchinga, Southern and Western), specifically including the following 16 districts
illustrated in illustrated in Figure 30 below: Mambwe, Nyimba, Chongwe, Luangwa, Chriundu, Rufunsa,
Chama, Mafinga, Kazungula, Siavonga, Gwembe, Namwala, Shangombo, Senanga, Sesheke and Mulobezi,
The direct beneficiaries will include all women headed households (about 22.5% of all households) and
male‐headed households under extreme poverty, both of whom are particularly vulnerable to these climate
change impacts. The following map illustrates the target districts
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Figure 30: Location of the 16 target districts. Structure of the proposed interventions

Taking into consideration the lessons and best practices of past and on‐going projects examined above, and
to address the barriers elaborated in previous sections, this Study recommends the following interventions
and activities that are cost‐effective methods of improving resilience among small holder farmers in Agro‐
ecological Regions I and II. The interventions are classified into three major areas, or sub‐sectors, for ease
of coordination. However, it must be stated at the outset that these should be seen as components of an
integrated approach to strengthening resilient agri‐based value chains, such that each activity provides a
different entry point to this same objective.

5.1.2

Strengthening the generation, analysis, dissemination and use of climate‐related information, such
that smallholder farmers are able to plan for and manage climate risk to support resilient agricultural
production

As identified above, one of the most critical challenges facing smallholder farmers in Agro‐ecological
Regions I and II with regards to the climate variability and change is the unpredictability of rainfall patterns,
as well as the onset of climate events such as drought and occasional floods. Without an understanding of
these patterns and information on what to expect, the farmers are unable to make decisions about their
crop cycle. At the same time, this information is critical to underpin any post‐production processes as well,
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from insurance schemes to designing transportation and storage strategies. Given that water availability is
a challenge in these regions, knowledge on when to expect rain, how much and for how long, can make the
difference between a successful growing season and a devastated crop.
As outlined above, challenges and barriers exist around inadequate weather and water monitoring
infrastructure, along with limited technical and institutional capacity to collect, analyze and generate data
and information on weather conditions. This has made it difficult to generate information relevant for
farmers at the local level, as well as extension workers, insurance providers and other local stakeholders.
At the same time, dissemination channels have been weak, such that farmers do not always have access to
the information that is available. Further, the capacity of farmers themselves to interpret this information
and turn it into concrete and informed decisions has also been difficult.
Therefore, the specific interventions proposed relate to both the generation of this information through
enhanced infrastructure, as well as better dissemination channels to get the information to farmers and
other targeted stakeholders in a usable format. The following activities are recommended:
Strengthen climate observation networks through introduction of additional Automatic Weather
Stations. Based on the baseline data, this would include an additional 20 stations across the 16 districts to
ensure there is sufficient density to get reliable and detailed information that farmers need. Figure 31
presents the existing locations of AWS installed through the CI/EWS, CCAP and SASSCAL projects, as well as
the locations for existing manually operated stations. It also presents the proposed sites for the 20
additional stations to be installed through GCF funding. These sites have been chosen based on existing
knowledge of the network and the need to utilize the data with satellite based observations (for calculating
reduced biases etc), as well as the climatology of the region. Initial discussions with MoA, FAO and WFP,
have also been undertaken to ensure that stations locations serve the needs of information required for CA
and the rollout of any WII products. However, these consultations and locations are not final and will need
to be further refined during the startup phase of the project, including:
 Engaging communities in each of the target districts to choose the best locations. This will be
needed to provide a sense of ownership of the equipment, as well as to include communities in the
running and servicing (cleaning, reporting, cataloguing etc) the equipment.
 A further technical assessment on the ideal siting taking account of meteorological standards, land
ownership and distance from communities etc.
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Figure 31: Locations of stations in the ZMD network: AWS installed through the CI/EWS, CCAP, and SASSCAL projects.
Existing manual stations and proposed sites/locations for the additional 20 stations.

Strengthen the water observation networks, for both groundwater and surface water. This includes
establishing boreholes and gauging weirs for monitoring, as well as setting up a Regional Laboratory and
gauging stations to track and monitor this information. The locations of the proposed groundwater and
surface stations are given in Figure 32 and were identified as part of the GIZ/KfW Hydromet project. Surface
water stations that were upgraded under the GiZ/KfW Hydromet project will be equipped to also monitor
water quality, and locations which were identified as being optimally located under the Hydromet Project
and these have been prioritized for installation of surface water stations under GCF. WARMA also needs to
expand its groundwater monitoring in AEZ I & II. The GIZ/kfW Project only installed 11 monitoring boreholes
in Agro ecological zone III (upper Kafue Catchment). The GCF project will facilitate improved groundwater
monitoring for aquifer characterization in the target areas (and for AEZ I & II) as well as improving the
monitoring of groundwater quality. The coordinates for groundwater monitoring stations are given as an
indication (see Table 41).
WARMA has in place an Operation and Maintenance Strategy for the monitoring of infrastructure and can
cover all costs towards operating and maintaining its surface water, water quality and groundwater
monitoring networks through government budgets, user fees and charges. The gauging stations across the
16 districts that will be upgraded under the project, are already part of the network and are already included
in the O&M network. WARMA has already replaced parts of some of its telemetric stations constructed
under the kfW project.
The equipment lifespan is projected at 7 years, especially data loggers and laboratory equipment. The
equipment and infrastructure will be placed under the O & M strategy and co financing of WARMA. The
WARMA O&M strategy already in place clearly details procedures, costing as well as recommended staff
and frequency of implementation of these works in the most efficient and cost effective manner. These
O&M works are implemented hand in hand with a planned replacement schedule whenever this is
necessary with a corresponding budget from WARMA.
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Figure 32: Proposed surface and groundwater measurement stations to be installed in AEZ I & II.

Item

Name

Longitude

Latitude

1

Sioma_A

22.484

‐16.505

2

Sioma_B

26.455

‐16.741

3

Senanga_A

23.419

‐15.62

4

Senanga_C

23.826

‐16.37

5

Mulobezi_A

24.568

‐17.44

6

Mulobezi_B

24.825

‐16.37

7

Sesheke

23.74

‐17.105

8

Sesheke_B

24.04

‐16.798

9

Namwala_A

26.524

‐15.856

10

Namwala_B

26.981

‐15.77

11

Kazungula_A

25.354

‐17.105

12

Kazungula_B

25.989

‐16.933

13

Gwembe_A

27.998

‐16.698

14

Gwembe_B

27.941

‐16.63

15

Siavonga

28.412

‐16.473

16

Siavonga_B

28.184

‐16.373

17

Chirundu_A

28.709

‐16.209

18

Chirundu_B

28.541

‐16.059
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19

Chikankata

28.116

‐16.148

20

Chongwe_A

28.416

‐15.227

21

Chongwe_B

28.523

‐15.313

22

Rufunsa_A

29.33

‐15.488

23

Rufunsa_B

29.237

‐15.399

24

Luangwa_A

30.315

‐15.499

25

Luangwa_B

30.093

‐15.374

26

Nyimba_A

30.486

‐14.292

27

Nyimba_B

30.7

‐14.374

28

Mambwe_A

32.035

‐13.421

29

Mambwe_B

32.214

‐13.446

30

Chama_A

32.931

‐11.219

31

Chama_B

32.935

‐10.766

32

Mafinga

33.338

‐10.323

I

Table 41: Proposed locations for the 32 groundwater monitoring stations.
No.

Name

River

Latitude

Longitude

2‐330

Matongo_Platform

Little_Zmabesi

‐15.27384

23.06657

2‐480

Lui_Wanyau_School

Lui

‐16.19088

23.41384

2‐650

Njokomalomo

Njoko

‐17.06164

24.06886

2‐750

Kasaya_Road_Bridge

Machile

‐17.45663

25.0054

3‐120

Williams_Dam_Site

Kalomo

‐16.92144

26.46322

3‐335

Mwezia_School

Muzuma

‐17.26418

27.36148

4‐821

Mapanza_Mission

Munyeke

‐16.24821

26.9056

4‐915

Chimbumbumbu

Magoye

‐15.9675

27.60508

4‐940

Shibuyunji

Mwembeshi

‐15.45269

27.81529

5‐043

Confluence_with_Zambesi

Chongwe

‐15.69733

29.32048

5‐650

Mfuwe

Luangwa

‐13.09674

31.78601

5‐AAA

Chama_South

Lutembwe?

‐11.044

32.981

Table 42: Proposed locations for the 12 surface water monitoring stations

‐

Strengthen capacity of government to analyze this data, through monitoring and modeling of current
conditions related to crops and water management. To ensure sustainability, this is not only training
existing staff from the ZMD, MOA, WARMA and others, but also to invest in training future staff in
collaboration with climatology departments at the national Universities.
As a basis for developing more accurate and localized forecasts of weather, Model Output Statistics can
be developed relating large scale forecasts currently received by ZMD through the EUMETSAT system
(GFS and ECMWF) to available station observations from long‐term monitoring stations, as well as the
satellite based long term gridded products from the ENACTs work (see below). These statistical
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relationships will need to be operationalized and integrated into ZMD procedures for issuing forecasts
to the public and to WARMA and MoA for use in their agricultural and water resource models.
Continued use of satellite data (TRMM and GPM) to expand the ground observations to areas not
covered by weather stations – this will involve building on the ENACTS work currently undertaken in
partnership with the International Research Institute for climate and society152,153.
Build capacity at WARMA to develop simple rainfall‐runoff models, building on the decision support
tools developed through the GIZ/KFW and the World Bank water resource development projects, as
well as the infrastructure developed under this project. The focus of this modeling will need to be to
provide water availability assessments and information for agricultural use in AEZ I & II, including
estimates of water available for irrigation.
Develop partnerships at UNZA to support climate and water resource modeling.
‐

Enhance development of tailored advisories, to ensure that the information is packaged in a way that
makes sense for farmers and is reliable and usable.
The approach to this will utilize both advances made through the improvement of weather forecasts
and local modeling of available water resources (as described above) as well as new sources of publically
available data on water availability for crops, soil moisture etc154. These data have been developed as
part of FEWSNET activities and can be used to identify where and when current agricultural conditions
are poor. One recommended approach to this would be:
 Extract the time series of rainfall, soil moisture and WRSI for different locations from the FLDAS
data.
 Compare to other remote sensing and ground based products/information e.g. soil moisture, NDVI
and weather station data.
 For different locations compare information from FLDAS and calculate correction factors, similar to
unbiasing the weather forecasts through the MOS approach.
 Use the time series (over several years) to show how the current season is performing relative to
past seasons.
 Derive similar information for hydrological advisories, though using different indices from FLDAS
and hydrological observations.
 Using improved weather forecasts project soil moisture and WRSI estimates for the coming 10 days
as a basis for proactive risk management options e.g. when to prepare for planting, applying
irrigation, fertiliser, releases from water storage etc.
 Assess the use of other agriculture or water resource models e.g. SWAT, CROPWAT etc for
developing the water and agriculturally specific information. In the past these were run at ZMD in
collaboration with FAO. It is recommended that the use of these models is re‐established at ZMD

152

http://iri.columbia.edu/resources/enacts/

153

https://www.youtube.com/watch?v=rPsWobsAgdU

154

http://disc.sci.gsfc.nasa.gov/uui/datasets?keywords=FLDAS
http://earlywarning.usgs.gov/fews/search/Africa/Southern%20Africa
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as well as training for MoA and WARMA staff
Use the above information products as a basis for engaging farmers and water managers in
discussions on confusing information, graphical aids, formatting and presentation of information
etc. Community Participatory planning tools can be used as platforms for community engagement
and products & services development (e.g. the R4 community base participatory planning for
managers and farmers using elements of CAPES).

Enhance coordination among those involved in generating information and developing advisories,
including ZMD, MoA, WARMA, and DMMU. This will ensure that advisories are comprehensive and
integrated, and take into account information across sectors.
Strengthen existing dissemination channels for sharing this information with farmers, such as radio,
television and print media.
Introduce, strengthen and scale up innovative systems for dissemination and collection of data, such as
the use of an SMS/UTMS‐based system which is already under development through the LDCF CI/EWS
project. It is recommended that existing systems are expanded to not only be used for dissemination,
but also collection of farmer feedback and monitoring the status of farmer fields and camps. It should
also be considered that the system will be used for regular M&E activities and adapted to replace the
need for regular M&E surveys in the long term. Such a system will need to be developed over time and
dedicated staff will need to interface with ZMD, MoA and WARMA staff to develop the products
(interpretation into local languages and design to work with short message formats) and relay feedback
received through the system.
Strengthen capacity of farmers to interpret and use the information, with a particular focus on
integrating this information with indigenous knowledge systems (see Appendix VI). This can be done
using a training of trainers system and providing technical support throughout an entire season (see
http://www.walker‐institute.ac.uk/research/PICSA/ ). This will, in essence, support the transformation
of the weather, agricultural and water advisories into concrete farming decisions to strengthen
resilience. Whilst international support will be needed to train the trainers initially in 3‐4 districts, and
to revisit the districts for the first 2‐3 years (to ensure that farmers are utilizing information and
advisories in the correct way), these trainers will be used to expand the scope into other districts during
the latter half of the GCF project.
Ensure the climate‐related information is also integrated into local policies and planning to ensure
sustained support to farmers in the face of changing climate conditions.

5.1.3

Strengthen access and management of water resources

As demonstrated in the above analysis, ensuring sustained access to water for irrigation throughout the
season is a critical need in dealing with the unpredictable climate conditions. Currently, irrigation systems
are limited, particularly in the target areas (though there may be future investments through the AWF, see
section 3.2.3) as verified by field visits to all the 16 targeted districts. On average, 4 to 6 sites were visited
in each district. Detailed information was collected from each of the sites visited, including the following:
(1) Agricultural camp and name of the site for the proposed infrastructure project, the description of the
site and the justification for choosing the site; (2) GPS coordinates for the proposed location of the
148

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

I

infrastructure; (3) Site photograph (including existing solar borehole if any); (4) The existing irrigation
scheme and its status; (5) Current water source and potential water source; (6) Existing and potential
Operation and Management governance structures; (7) A Google map of the site; (8) Proposed irrigation
system design layout and its Cost; (9) Site climatic risks; (10) Land ownership/ land tenure issues; (11)
Gender issues (including how women are affected by the current irrigation system); (12) Current crops
grown disaggregated by gender; (13) The crop mix under irrigation; (14) The cost benefit/Gross Margin
analysis of the various crops, and; (15) The existing market and related issues (including the existing market
structure and its GSP coordinates as well as the proposed type of market structure and its drawings). Climate
resilient crops (legumes and cereals) as well as those for diversification (horticultural / vegetables) were also identified
in each of the sites visited. In total, 12 such crops were identified and a Cost benefit/Gross margin analysis undertaken
for each of the 12 crops. The crops include beans, cowpeas, groundnuts (legumes); short‐maturing maize varieties,
sorghum (cereals) and vegetables (onion, tomato, rape and cabbage). All the legumes and cereals proposed are
drought tolerant and most them are high‐yielding and short‐maturing. Appendix X presents details of each of the

above information items by site
Some of the above information from selected project sites (specifically regarding the average cost of the
proposed irrigation system, land ownership issues and the crop mixed under irrigation) is briefly discussed.
The average cost of the irrigation system was estimated at US $ 89,000. This figure included the following
major items: Pump and panels; a 10,000‐liter water tank; tank stand; installation; transport; borehole
drilling and drip kit per hectare. Almost in all the sites visited across the 16 targeted districts, land for the
existing and potential irrigation infrastructure was under traditional land tenure. In this regard, consent
letters were obtained from a considerable number of sites (see Appendix Crops grown under irrigation (both
current under potential) included: various vegetable crops (cabbage, tomato, onion, rape); cowpeas, beans
and groundnuts.
Generic cost benefit/Gross margin analysis was undertaken for the 12 targeted climate resilient crops and
proposed crops for diversification, aimed at improving livelihood resilience of small scale farmers in AEs I
and II (see Table43 below). Appendix XIV presents details of the generic Cost benefit/Gross Margin analysis
of 12 of the targeted crops.

Farmer Type
Crop/Commodity
Tomato
Rape
Cabbage
Onion
Sorghum
Soybeans
Groundnuts
Rice
Beans
Maize

Small Scale
196,884
94,308
85,908
81,060
3,680
3,334
3,273
2,464
1,029
935

Medium Scale
295,790
159,741
119,890
144,060
10,025
6,346
10,198
7,690
6,112
1,401
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Cowpeas
596
Pigeon peas
326
Table 43: Gross Margins (ZMW) – Targeted Climate Resilient Crops

I

5,998
958

The targeted districts have limited water management approaches and the newly introduced Water User
Associations (WUAs – see section 2.2.1). However, this provides a good foundation for effective water
management that can be strengthened. Therefore, to address these barriers, the following actions are
recommended:
‐ Increase small‐scale water storage, capture and irrigation infrastructure and technologies. Based on
the initial needs expressed by the district‐level officials, this relates specifically to boreholes with solar
pumps, community weirs to redirect water for irrigation, farmer‐based ponds which can also be used
for fish‐farming and water distribution systems such as canals. Dams are not recommended here, as
they require much more intensive investment and can cause negative environment and social impacts.
Small‐scale infrastructure will be sufficient to meet the needs expressed by the farmers and local
authorities. The siting, operations and maintenance of these systems were undertaken as noted above
(see Appendices XI, XII, XIII and XV for details). However, there will be need for further site specific
technical/engineering evaluations for verification purposes as well as to fill any gaps within six months
after the start of program implementation. This will be undertaken by the implementing agencies in
partnership with farmer organizations and other stakeholders, including discussions with WUAs. Initial
estimates from community consultations suggest:
o 185 farm ponds (multi‐purpose);
o 27 community weirs;
o 32 community canal and water distribution systems;
o 146 irrigation systems (including; boreholes, solar panels, water tanks, drip irrigation system)
o 35 solar powered boreholes for livestock watering and other purposes
‐ Criteria for deciding which infrastructure projects to finance in which areas will include: number of
beneficiaries; potential hectarage and potential beneficiaries; total cost of investment, and; Land tenure
issues (see Appendix XI).
‐ However, it is important to not repeat mistakes made in the CCAP project where other investments and
works were critically delayed due to failures to install water‐related infrastructure. In this regard, the
work that has been undertaken which is presented in Appendix XII needs to be taken into consideration.
As alluded to above, 6 months following the start of implementation, it will be necessary to undertake
further more specific detailed siting assessments for the infrastructure at the camp and project level,
as well as reviewing the overall design of irrigation infrastructure based on local soils, cropping patterns
etc
‐ Strengthen capacity to use this new infrastructure and technologies, and maintain them beyond
installation. This would involve setting up water user committees where none exist or where WUAs are
unable to undertake this. This would also introduce funds to pay for maintenance (see section 5.3),
which is already a common practice in many parts of Zambia.
‐ Strengthen capacity to manage water resources more effectively. This would include training farmers
in the context of resilient agricultural practices, as well as setting up more formal mechanisms for water
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management. Specifically, this should build on the newly introduced structures of WUAs, which are
underpinned by national policies.
Improved data collection will be coupled with improved data analysis using water resources modeling tools
that take into account climatic changes, projected impacts, and trends, in order to accurately generate
relevant information for the different stakeholders in the project area to adapt to climate impacts, as well
as establishing ways of monitoring and predicting water availability for management in AER I and II. The
support under the GCF project will contribute to a more sustainable system for WARMA to provide climate‐
related water information, including management of the infrastructure. From an improved water allocation
system drawn from water balances in the catchments, WARMA will be able to enhance its revenue
collection from the water fees and charges drawn from water permits. It is envisaged this revenue will
ensure sustainability in the management of the water management infrastructure.
Improving the integration of meteorological information into decision support in relation to climate change
issues, particularly in selecting and implementing adaptation measures using tools developed at WARMA
and MoA is critical. ZMD is part of the National Early Warning platform that provides an interaction with
other stakeholder institutions (such as WARMA, MoA, DMMU, MoH) at which platform weather and
climatic information is provided and inform the other sectors on the likelihood of floods and droughts.
Arising from this information the other sectors drive their contingency plans (MMU), crop yields (MoA),
Vulnerability assessments, entomology out breaks, and water bone diseases (MoH). In addition, hydro
power generation are planned from that. Water rights issues and planning of construction works. In
addition, at provincial level, ZMD is part of the PDCC responsible for provincial planning. At district level,
ZMD is part of DDCC. All these will be part of project activities elaborated in ZMD and WARMA’s annual
work plan and budget.

5.1.4

Introducing resilient agricultural practices, including both diversified crops and alternative livelihoods

Based on the good practices and successful experiences of the CCAP initiative, as well as other initiatives
introducing Conservation Agriculture in Zambia, it is clear that these practices have the potential to
strengthen resilience of stallholder farmers, particularly in Agro‐ecological Regions I and II. As such, these
good experiences should be scaled up and replicated in the target districts. Specifically, this would address
the barrier around access to agriculture inputs – primarily seeds, building on experiences introducing seed
multiplication and training farmers and farmer organizations in establishing resilient seeds. As well as
introducing new resilient crops and resilient agricultural practices.
The main resilient crops that will be grown in the two regions will be legumes, cereals and root and tuber
crops. Legumes and cereals have had a long history of production in the targeted areas. However, the focus
will be on the promotion of drought tolerant, high yielding and early maturing open pollinated seed
varieties. The seed can be recycled up to a limit of three planting times at smallholder level before a decline
in yields is evident. The improved legume crop varieties to be grown are; beans, groundnuts, cowpeas,
pigeon peas and soybeans. In case of improved bean varieties for instance, some of them mature in as low
as 75 to 80 days (Lukupa); can yield as high as 3 to 4 tonnes per hectare (Lwangeni) compared to traditional
varieties that would have on average less than 1 tonne per hectare. Similar characteristics are notable in
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case of the other improved legume crop varieties. Appendix X presents characteristics of targeted climate
resilient crop varieties (legumes, cereals and root tuber crops).
The main improved cereal crop varieties to be promoted in Regions I and II will be maize and sorghum. The
main characteristics for the maize varieties include: tolerance to drought and low nitrogen; early maturing
(as low as 100 days in some cases), and; high yielding (4 to 7 tonnes per hectare as opposed to an average
of 1.5 tonnes per hectare for the traditional varieties). The major characteristics for the sorghum varieties
include: Short (1.0 to 1.5 meters on average as opposed to traditional varieties that would grow to 4 meters
thereby posing a challenge when harvesting); high yielding (4.5 to 8 tonnes per hectare compared to on
average less than 1.5 tonnes per hectare for traditional ones), and; shorter maturing period (110 to 120
days compared to traditional varieties that would take 150 days). See Appendix X for details.
The main root and tuber crop that will be promoted in the targeted areas is cassava. Although cassava has
not been traditionally grown in the targeted areas, it was nonetheless introduced to these areas more than
10 years ago. Generally, cassava is more climate resilient than any of the targeted cereal and legume crops.
There are at least 7 improved cassava varieties that have been grown and are being promoted in Zambia.
Of these, 3 will be particularly targeted on account of their high yielding and relatively shorter maturity
period (16 months compared for instance to traditional varieties which on average mature in 36 months).
The proposed improved cassava varieties are Kampolombo (whose yield is 39MT/ha), Tanganyika
(36MT/ha) and Mweru (41MT/ha) ‐ see Appendix X for details. The traditional varieties’ yield is on average
3 to 4 times less.
In addition, providing alternative livelihoods will also be important, so farmers are less dependent on their
agricultural yields in case of a disaster or difficult season. From the CCAP, successful alternative livelihoods
have included goat rearing, fish farming and bee keeping, all of which are viable to scale up with additional
considerations. Finally, the Farmer Field School Model is also a viable and successful one worth scaling up.
However, it would be important to broaden the scope of these schools to look beyond production, and also
at planning and water management, as well as post‐production and marketing processes. This would be
beneficial not only at the camp level, but also at the block and district‐level to ensure greater impact.
Therefore, the following activities are recommended:
‐ Provide agricultural inputs, including resilient seeds, tools for conservation agriculture and kits for
monitoring soil.
o A package of 10kg (0.5 ha) of cereal + 5 Kg (0.5 ha) of legumes per farmer
o Distribute seeds to 30% of farmers in each camp, using the pass‐on scheme to multiply
beneficiaries each year (100% of farmers covered after 3 years)
o Approx 300 soil testing kits to identify areas not suitable for cultivation;
o Tools for conservation agriculture include:
 Chaka hoe (for making planting basins);
 Teren rope;
 Fertilizer cups;
 Ripper (for farmers with oxen for making rip lines);
 Lime in cases where soils are acidic;
 Trek chain. Connecting the York to the ripper;
 Yorks. To be made locally.
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Strengthening capacity of farmers for seed multiplication of resilience crops (e.g. cowpeas and
legumes), and establishing farmers’ cooperatives to scale up multiplication and sell it to other farmers.
Scale up resilient agricultural practices introduced under CCAP, CASU and other projects, based on
documented successes and specific conditions of the target districts. This includes diversifying crops,
introducing new crops more resilient to the conditions of the specific districts/camps.
o Mulching;
o Using rippers instead of ordinary ploughs;
o Intercropping with beans and other legumes;
Introduce new alternatively livelihoods, specifically building on good experience in goat rearing, fish
farming and bee keeping. Ensure that there are breeding centers, such that scaling up does not lead to
more in‐breeding. Also build capacity of farmers to establish their own supply of fish lings and other
inputs for these livelihoods, as well as utilizing the pass‐on system to extend the reach and numbers of
farmers who benefit:
o Constructing 185 farm ponds;
o Establishing 5146 bee hives with 122 community honey pressers;
o 14000+ goats
Scale up the Farmer field school model, using this as the basis for the necessary capacity building,
training and sharing experiences to support the activities above. Also build on this model to establish
learning centers of excellence at the block and district level to ensure further replication, exchange and
learning (see costs in Appendix I). This should be coupled with documentation on the success of the
practices, as well as guidance and manuals to support further replication in other parts of the country

Strengthen the post‐production and marketing components of the value chain, ensuring
commercialization of resilient agricultural products.
Based on the barriers and gaps identified in the Study, the need for a strengthened and sustainable supply
chain is a critical complement to the enhanced production and diversification components of the project.
Without this incentive or viability for selling new crops, other components introduced above will not be
sustained. Therefore, it will be important to strengthen this value chain through a few specific entry points.
These are elaborated below, as proposed activities:
‐ Processing: build on the CCAP experiences of introducing processing centers and equipment to add
value to the new crops being produced e.g. establish rice huskers at each camp.
‐ Storage: ensure there are reliable storage facilities both at the farmer level as well as access to
aggregation/bulking facilities to bring farmers closer to markets. The ZAMACE model, supported by
WFP, is an innovative and successful model that should be further enhanced, such that the warehouse
receipt system provides a means for farmers to gain additional credit. In particular:
o > 100 metal silos to be distributed to lead farmers for demonstration purposes
o > Procure 5000 PICS bags for demonstration purposes (O&M ‐ owned and managed by farmers)
o Development and printing of training manuals for agricultural field staff & FOs (O&M ‐ owned
and managed by FOs and Min of Ag)
o Consultancies on distribution and commercial marketing plan development for hermetic
products
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Training farmers on the use of Hermetic storage solution among smallholders (air‐tight bags ,
metal and plastic silos) to reduce post‐harvest losses
o Construction of four 500mt warehouses to serve as Satellite Collection Points (SCP), with
processing facilities,
including hammer mills and dryers (see example:
https://www.wfp.org/photos/gallery/providing‐road‐prosperity‐1 and example of construction
of
SCPs
in
Uganda:
https://www.dropbox.com/s/illc9e75upfwpmi/NAADS‐
WFP%20SATELLITE%20STORES%20CONSTRUCTION%20%26%20UTILIZATION%20CONCEPT%2
0‐revised%2025%20Jan%202016%20fv.docx?dl=0 ) (O&M ‐ warehouses are initially owned by
WFP/GCF with support from FOs. SCPs will be managed by either FOs, NGOs, private companies,
with rent of the SCPs used in a revolving fund).
o Rehabilitating 25 existing warehouses in rural areas to ZAMACE standards (O&M ‐ owned and
managed by the FOs or private companies (members of ZAMACE) that already owned the
warehouse prior to rehabilitation)
o Sensitize and support small holder farmers organization (Cooperatives/ Associations) on the
use of ZAMACE and the warehouse receipt system.
Transportation: to ensure farmers have access to transportation for markets, build on existing models
and networks including the Dial‐a‐load program and the Toyo cycle loan scheme e.g.
o 10 toyo cycles/year for three years, with funds gained from the repayment of these toyos, used
to purchase more from years 4 to 7. (O&M ‐ Toyos are owned and managed by farmers; All
funds are managed by Farmer Organizations (FOs) participating in WFP's P4P programme)
(Associated costs ‐ Maintenance and running of Toyo cycles, and transportation of metal silos
and PICS bags to the field). Maintenance of the Toyo cycles during the loan repayment period,
decreasing to nil from year 5 (decreasing in tandem with group savings and growth of revolving
fund)
Finance: increase access to finance to farmers, so they can further scale up their own businesses. This
can build on the models introduced under the P4P initiative, which involved partnering with private
sector actors as well as strengthening the capacity of farmers directly on issues of financial literacy,
business and entrepreneurship.
Insurance: Based on the scheme piloted in Pemba under the P4P initiative training and provide learning
materials on weather index insurance products to farmers in the 16 target districts. However, before
this is undertaken and given some of the potential pitfalls identified through the IFC work under the
PPCR, an assessment will need to be undertaken before such schemes are suggested and promoted in
all 16 districts. This assessment will include the potential to skew the market for insurance if premiums
are subsidized at different levels, as well as the potential/likelihood that farmers will take up WII
insurance and at what levels they will be prepared to contribute to premiums. Further work should
include:
o Weather index design consultants
o training on financial education
o Premium calculation and insurance distribution schemes
Given the experience of the CCAP programme it is recommended that a value chain and local market
analysis is undertaken for each crop and location, to ensure that the local market and its ability to
absorb new products is understood. This is essential to allay fears from farmers that high yielding crops
o

‐

‐

‐

‐
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will depress market prices, and that they will be able to sell their excess produce. This analysis should
be undertaken immediately and before training on crop livelihood diversification. It will also need to
link to the farmer field schools and any associated curriculum.
o Experts to support market assessments to select best locations of buying/aggregation points,
and for their management and development
o Training farmers on quality assurance and group marketing, market linkages and negotiation
skills
o development of manuals, training materials and guidelines
Linking to markets: use the existing market demand networks, focusing primarily on schools and
hospitals where there has been a solid demand in the past. Also further enhance these networks
through nutrition campaigns and sensitization in schools to further take up local produce. Setting up a
virtual farmers market, including:
o App development, branding development and promotion, (O&M ‐ app is owned by RBAs, with
a view to selling it to a private sector company after the project duration/once the product
becomes commercially viable)
o 1000 smart phones, 5 computers (O&M ‐ smartphones> owned by FOs. Computers> owned by
WFP)
o ICT experts on data management and payment platforms
o Training farmers on use of system
o Purchase of products from farmers
o Training of farmers in food handling, nutrition, development of training guidelines/manuals
o Review of syllabi and teaching aids; development of teaching/learning materials
o Production of materials
o School gardens tools and equipment, inputs, labour costs for setting up gardens
o Facilitate links between private sector value chain actors and smallholders focusing on legumes
and drought resistant crops
o Trainings of school teachers and school children in nutrition and garden maintenance

5.2 Implementation arrangements
GRZ has realized that development challenges, such as climate change, require multi‐sectoral and multi‐
stakeholder approaches to enable inclusiveness and sustainable transformation. This approach is complex
to implement as line ministries have mandates that are sectorial specific and working with private sector is
still in its rudimentary stages. In view of this, GRZ and its cooperating partners will need to establish a multi
sectoral Project Steering Committee (PSC) through which close coordination across all components of the
project will be achieved/attained. The PSC can have the overall oversight role throughout the life of the
programme and be responsible for providing strategic direction and guidance on programme
implementation. In addition, the PSC can also be responsible for approving annual work plans and budgets,
meeting at least twice a year. To address technical issues on the project, there will need to be a Project
Technical Committee (PTC) which can participate in the design, planning and implementation of the project.
The PTC could have subcommittees for different thematic areas.
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The project is innovative in that it is integrating and up scaling different approaches that have been piloted
and demonstrated in isolation with support from WFP and FAO, through the R4R and CASU programmes
respectively. UNDP, as the Accredited Entity to the GCF which has been supporting the Government of
Zambia to access funds from the GCF, has been requested by GRZ to facilitate this proposal. In addition,
WFP and FAO have been requested by GRZ to facilitate the up scaling of R4/P4P and CASU in the 16 districts
that are most vulnerable to the impacts of climate change. The integration and up scaling of these
approaches is in line with the request of the NDC and the national climate change policy. Further broadening
of the R4R scope will deepen the involvement of private sector and NGOs in the climate resilience and low
emission development agenda of the national climate change policy.
Implementing the project will be complex because of the number of activities involved and the scale,
covering 16 districts and over 250 camps. The MoA capacity in both technical and administration
(coordination and financial management) needs strengthening. This will need to be done through trainings,
technical & administrative backstopping, and extension strengthening as part of the roll out of activities.
Given that the Ministry of Agriculture is likely to be the Implementing Partner for the project, they will be
responsible for overall oversight and delivery of all activities. For some of the activities, they have requested
specific Responsible Parties to lead implementation of those activities on their behalf, given the justification
and added value outlined above. This includes both national entities (WARMA, ZMD) and UN Agencies
(WFP, FAO – see Appendix IV). UNDP, as the Accredited Entity to the GCF, will need to maintain overall
oversight and accountability to the GCF for delivery of the project. An approximate breakdown of
responsibility across the different thematic areas, and corresponding activities of the project, are provided
in
Table 43.
Technical activity
Climate and weather Information
Conservation Agriculture and water infrastructure for
irrigation
Farmer field schools and learning centers
Alternative Livelihoods
Water monitoring and water catchment planning
Post‐Harvest (storage, aggregation and transportation) &
Marketing
Weather based Insurance
Credit

Responsible Parties
ZMD
Ministry of Agriculture (As Implementing Partner)
FAO
Ministry of Agriculture (as Implementing Partner)
WARMA
WFP
WFP
WFP

Table 43: Breakdown of roles and responsibilities in the project.

5.2.1

WFP roles and responsibilities

WFP would have the overall responsibility for the management, coordination and implementation of the
transport, aggregation and storage, weather index insurance (WII) and credit and savings components, and
post‐harvest and marketing of the proposed project. WFP will also need to rely on a series of both strategic
and operational partnerships. At a strategic level, it will need to build on existing partnerships with
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Government ministries (ZMD, MoA) and other UN agencies (FAO, UNDP), whereas at an operational level,
WFP will have to rely on key partnerships based on the R4 experience that will provide technical support
and/or implementation support as needed.
R4’s main strategic and coordination partners will be the Ministry of Agriculture, UNDP and FAO.
Operationally it will support implementation through the lead implementation agency (MoA) and will be
responsible for facilitating project activity implementation at field level for insurance and credit in
collaboration with MoA. WFP will need to work with partners to strengthen farmer organizations, mobilizing
farmers into Farmer Clubs to ease up provision of capacity building support and other services such as
marketing (input/output), credit and savings in collaboration with the private sector. At the national level,
WFP will also build partnerships with the private sector, in particular with insurance institutions, the Micro
Insurance Technical Advisory Group (TAG) as well as credit and savings institutions. All procurement of
services and partners will be undertaken through UNDP policies and procedures.
WFP brings to the table a wealth of experience in designing and implementing resilience activities using
integrated risk management models (i.e. R4 prototype), food security and livelihood analysis, financial
services (index insurance, credit and savings), as well as climate early warning monitoring and analysis.
Development of market support mechanisms which have largely been done through the Purchase for
Progress (P4P) programme will be of additional benefit.
5.2.2

FAO Roles and Responsibilities

FAO will provide the technical expertise required for capacity building, development of training materials
and strategic methodologies for effective implementation by MoA of conservation farming techniques and
knowledge dissemination. Capacity building of MoA will be done through experiential learning, providing
the methods for setting up the Farmer Field Schools (FFS) based on area specific diagnoses, providing
technical support in the development of FFS training materials, as well as conducting training of trainers
who in turn directly train the farmers. Farmers will also be taught how to support ZMD (by taking
measurements of local weather/climate).
FAO will also consider important lessons learnt and successes achieved in the implementation of the EU
funded Conservation Agriculture Scaling Up Project (CASU). CASU has been successfully implemented by
the FAO in close collaboration with the MoA since the beginning of June 2013 until June 2017. The overall
objective of the project is to contribute to reduced hunger, improved food security, nutrition and income
while promoting sustainable use of natural resources. Under CASU, FAO has taken technical leadership and
responsibility in the development of strategies to guide project implementation; Agronomic, training, M&E,
Communication and Visibility, Gender and mechanization strategies. These strategies have proved useful
and contributed to the successful implementation of CASU as reported by the projects mid‐term evaluation.
In addition to strategic planning FAO will ensure CASU products can immediately be applied or modified to
suit the needs of this proposed project. These products include the following:
a) functional database on http://www.fivms.casuzm.net which already includes a register and
profile of more than 300,000 farmers;
b) improved cost effectiveness and efficiency of the data collections process; mobile applications
and web‐based data entry interfaces that have been developed to facilitate entry and transfer
of monitoring data sets at district level;
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c) E‐voucher system used for input, credit and mechanization service acquisition by registered
farmers;
d) Detailed training material:
- Conservation agriculture guide to extension officers;
- Key nutrition messages in conservation agriculture;
- IEC material (farmer conservation agriculture training flip charts, posters and pamphlets)
e) SMS‐based system for regular dispatch of extension messages, market information,
weather/climate information;
f) Network of approx 70 agro dealers with CASU point of sale machines and linked to the main
suppliers of agro inputs (seeds, agrochemicals and equipment) in Zambia.
In addition to the FAO–CASU/WFP–R4 partnership, there is a FAO–CASU/WFP‐P4P partnership which has
successfully linked farmers to the market for purchase of their output, in particular: legumes; cowpeas,
beans, soybeans and pigeon peas as well as sunflowers. FAO will ensure that the successes achieved and
lessons learnt in this FAO–CASU/WFP‐P4P partnership come to bear in the proposed GCF project. This
partnership has given farmers a secure market with assured floor prices through forward contracts and
aggregation models. These market linkages have motivated farmers to increase production of legumes
which has enabled them to effectively practice crop rotation, one of the three key principles of conservation
agriculture as well as to increase their cultivated area under conservation agriculture and improve their
productivity and production.

5.3 Operations and Maintenance of equipment/infrastructure required to address
stakeholder needs
The approach to introducing the necessary equipment and infrastructure provided under this project has
been designed such that the Operations and Maintenance (O&M) will be considered and sustained beyond
the lifetime of the project. Specifically this relates to the following items: upgraded and improved weather
and water monitoring stations and equipment, irrigation infrastructure, and post‐production infrastructure
and systems (e.g. processing centers and equipment, storage centers and equipment, rural
buying/aggregation points, virtual farmers market) is required to be obtained from several resources
including through domestic resources, through capacity building of the communities to manage financial
and physical resources in a more efficient manner, and through the establishment of partnerships with the
private sector, where feasible. Different approaches need to be employed due to the current O&M practices
used by government, as well as the different technologies that may be used to operate and maintain such
facilities.

Automatic Weather stations and equipment:
The installation and maintenance of automatic weather stations in the Zambia Meteorology Department
(ZMD) is undertaken by the Engineering Unit comprising six (6) Technicians. The department has established
three distinct levels of maintenance as listed below:
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Preventive maintenance – this involves replacing or overhauling worn and/or obsolete parts of the
AWS at predefined time intervals based on the lifespan and technology of the component. ZMD
carries out Preventive maintenance annually by qualified technicians, who perform complete
system status checks, and then provide recommendations and instructions concerning system
upgrades and performance.



Corrective maintenance – technicians are required to correct a failure that has occurred or is in the
process of occurring. This activity consists of repair, restoration or replacement of components. The
interval for this is as when the fault occurs.



Calibration – AWS sensors with electrical outputs, show accuracy drifts in time and, consequently,
need regular inspection and calibration. This involves travelling to the AWS site and determining
the performance parameters of the AWS sensors by comparing with standard measurements and
thereafter making appropriate adjustments through correction factors. This guarantees that the
AWS system will produce accurate measurements with a specified degree of confidence. ZMD
conducts calibration of its ADCON AWS annually.

Besides the maintenance cost, ZMD plans for costs of data transmission from each AWS to a central
database and display system based at the headquarters. The installed AWS use GPRS mobile technology to
transmit data observations to a server at ZMD headquarters. ZMD therefore maintains a mobile Internet
network through mobile service providers.
ZMD is currently undertaken the above O&M procedures for 28 AWS procured through the LDCF/CIEWS
project. With the addition of the 20 AWS introduced under the GCF project proposal, the operations and
maintenance costs per unit goes down (since the technicians are already hired for servicing the 28 AWS,
and they will also be in close geographic areas, thus cutting down on transportation costs).
Therefore, ZMD has estimated that the total costs for O&M of the additional 20 AWS provided by the GCF
proposal would be approximately $12,650 per year, consisting of costs for Preventative maintenance
($6,000/year), Corrective maintenance ($5,000/year) and operation costs ($1,650/year). This cost would
be covered by ZMD co‐financing contributing to the project (see Table 44).
The above mentioned financing by the FOs will be in the form of cash and in‐kind contributions.

28 AWS
Item
Preventive
Maintenance &
Calibration
‐ Replacing or
Overhauling parts
Corrective
Maintenance
‐ Restoration or
Replacement faulty
parts

Year
1

Year
2

Year
3

Year
4

Year
5

Year
6

Year
7

Year
8

Year
9

Year
10

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

Engineering
Unit

15000

15000

15000

15000

15000

15000

15000

15000

15000

15000

Engineering
Unit

10000

10000

10000

10000

10000

10000

10000

10000

10000

10000

Who is
responsible
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Operation Cost
‐ Internet Bundles

Accounts
Unit

1344

1344

1344

1344

1344

1344

1344

1344

1344

1344

26344

26344

26344

26344

26344

26344

26344

26344

26344

26344

Year
1

Year
2

Year
3

Year
4

Year
5

Year
6

Year
7

Year
8

Year
9

Year
10

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

Engineering
Unit

6000

6000

6000

6000

6000

6000

6000

6000

6000

6000

Engineering
Unit

5000

5000

5000

5000

5000

5000

5000

5000

5000

5000

Accounts
Unit

1650

1651

1652

1653

1654

1655

1656

1657

1658

1659

12650

12651

12652

12653

12654

12655

12656

12657

12658

12659

Total Annual O&M Cost

Additional 20 AWS
Item
Preventive
Maintenance &
Calibration
Replacing or
Overhauling parts
Corrective
Maintenance
Restoration or
Replacement faulty
parts
Operation Cost
Internet Bundles

Who is
responsible

Total Annual O&M Cost

Table 44: Annual O&M costs (USD) for existing 28 AWS installed through CI/EWS project and additional costs for 20
proposed new AWS.

Water Monitoring equipment and infrastructure:
Surface water monitoring (telemetric stations): The Water Resources Management Authority’s core
functions is ensuring that its hydrometric stations are functioning and properly maintained. For the gauging
stations across the 16 districts that will be upgraded under the project, WARMA will continue to maintain
them as part of its single country wide campaign (covering all 65 hydrometric stations). This campaign
currently costs 125,000 AMK (USD $11,442) for travel with additional costs for equipment replacement on
an as needed basis. The minimum requirement for rating equation development for these 65 stations is a
campaign quarterly, for an annual costs of K500,000 ($45,806). Rehabilitation and maintenance is also twice
a year which converts to K250, 000 (USD $22,903) for travel costs.
Groundwater monitoring stations: The infrastructure associated with the groundwater monitoring stations
include boreholes and instrumentations. The costs of maintenance of these will be approximately USD
40,000/year. This will be covered by WARMA during and after the project closure.
Regional Water Quality Laboratory: WARMA has a mandate to monitor water quality of all water resources
in Zambia. Water quality information shall also be vital in the successful implementation of this project.
Specifically, the irrigation water needs to meet specific threshold standards for agriculture. The parameters
such as Sodium Adsorption Ratio (SAR) among others are, critical in providing a good agricultural yield and
this information can only be obtained through periodic sampling and testing. The hydrochemistry of the
water is also important in maintaining the integrity of borehole, ponds and Weirs. If the quality of the water
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deteriorates into highly acidic nature, this can corrode the hydraulic structures storing water and this may
lead to breakdown of infrastructure thereby increasing food insecurity. Water quality information will thus
be a critical component of the success of agricultural resilience of the farmer
IT Infrastructure: This will include computer hardware and software to be used by catchments in data
capture, processing and management. The costs of maintaining this infrastructure is approximately USD
10,000 per year. This will also be covered by WARMA.
Irrigation infrastructure
The irrigation infrastructure will be supplied and maintained by the communities, with technical support
from the Department of Water Affairs. For the entire small‐scale infrastructure introduced, the typical
government model will be used whereby communities contribute 5% to construction costs, and then the
community contributes quarterly/monthly to a fund which pays for repairs and maintenance of the
infrastructure. Any large‐scale repairs (above $2,000) would be the responsibility of the local authority.
This model has been successfully used on all small‐scale infrastructure introduced by government, in both
creating ownership over the infrastructure within the community, and maintaining and operating this.

Processing
Processing centers introduced by the project will be managed and maintained by the Ministry of Agriculture,
through the district and camp level officers. The costs will be born out of the Ministry of Agriculture, as well
as user fees. For all equipment provided by the project, a small user fee will be charged to the smallholder
farmer based on the quantity processed (e.g. 50kg of rice to be processed is k5 for members, and k10 for
non‐members). 40% of the user fees go towards maintenance of the processing equipment, including:
greasing of moving parts, changing belts when they wear out, changing bearings when they wear out, and
general cleaning of the surrounding and inside of the building. The fees are managed by the local officials,
to pay these costs. This model has been used in previous projects, and will be continued to ensure
maintenance and continued operation of the equipment and centers after the close of the project.

Hermetic Storage Solutions
The hermetic storage solutions being proposed here will be through the use of the Purdue Improved Crop
Storage (PICS) bags and metal silos. The hermetic bags/sacks are traditionally reused until the end of their
useful lifetime which takes roughly between 2‐3 years while the metal silos can be used for a period of 15‐
20 years. In order to ensure issues pertaining to minimizing environmental impact are adhered to,
smallholder farmers will be encouraged to recycle the sacks and metal as plastic and metal recycling can
easily be sorted in Zambia. The annual distribution of the operational and maintenance has been provided
in the maintenance plan below. Specifically, the Farmer’s Organizations will be responsible for maintenance
of this equipment after the project ends, including managing the costs indicated in the table below.
Rural buying/aggregation points – Satellite Collection Points
The Satellite Collection Points (SCPs) acting as rural aggregation points are currently owned and managed
by farmer Associations/cooperatives through an elected committee. This has been vested with the sole
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responsibility of overall business management. The business is registered to allow is to operate as an
independent business overseen by the warehouse committee. Further additional business opportunities
through provision of processing services (milling, oil extraction) and input supply via private agro dealers
who rent part of the facility. For the new infrastructure that will be constructed, the same operations and
maintenance arrangements will be applied.

Virtual Farmers Market
The virtual farmers market (market information platform) is currently being maintained through a
committee composed of the WFP, FAO and agro‐dealers/traders herewith referred to as Price
Determination Committee (PDC). The current system entails making of periodical calls to selected traders
on commodity prices.
The new infrastructure to be setup will very much be driven by innovative ICT tools and technologies such
as the mVAM. This tool will largely be driven by mobile applications and/or complemented by web
application. Much of the maintenance will be sole responsibility of the RBA (WFP and FAO) who are
managing the PDC. The costs will include incentivizing the agro‐dealers/traders providing commodity prices
(supply side) and network of buyers (demand side) as well as data management system/infrastructure
managing data repository such as Google cloud.
Table 45 indicates the resources that will be made available for O&M activities for the initial 7 years of the
project and for the 3 following years, based on committed co‐financing. The table takes the installation
periods and warranty periods in to account. The O&M costs will be continued to be financed through
government and community financing for the remainder of the lifetime of the infrastructure (see Appendix
IV for commitment letters from respective ministries).

Maintenance Plan
Equipment/Infrastructure

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Year 7

Year 8

Year 9

Year 10

ZMD
–
co‐financing:
Maintenance and calibration,
including internet bundles
and spare parts

12,650

12,650

12,650

12,650

12,650

12,650

12,650

12,650

12,650

12,650

ZMD – co‐financing: Training
on O&M
Water
Monitoring
equipment
and
infrastructure
WARMA – Co‐financing O&M
Surface water
WARMA‐ co‐financing: O&M
of
groundwater
infrastructure and equipment
WARMA – co‐financing: O&M
of IT equipment

22,500

22,500

22,500

22,500

22,500

22,500

22,500

22,500

22,500

22,500

0

0

0

0

5,000

12,500

20,000

25,000

25,000

25,000

0

0

0

0

2,400

6,000

9,600

12,000

12,000

12,000

0

0

0

0

5,000

12,500

20,000

25,000

25,000

25,000

Automatic weather stations
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WARMA – O&M of Water
Quality
Monitoring
Laboratory
Processing centers

0

0

0

0

4,000

10,000

16,000

20,000

20,000

20,000

MOA co‐financing: O&M of
processing centers
User fees from community
for use of equipment ‐ O&M
of equipment

10,000

10,000

10,000

10,000

10,000

10,000

10,000

10,000

10,000

10,000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

Table 45: Operations and Maintenance plan detailing budgets to be provided by government co‐funding. .

5.4 Number of beneficiaries in the target districts
Geographic Targeting of the project:
As examined above (see section 5.1.1), the selection of project locations has considered rainfall/climate and
water scarcity, income poverty, multi‐dimensional poverty and disaster impact on these communities as
criteria. The number of flood and drought affected people obtained from the DMMU was used to analyze
the impact of rainfall variability on these communities. In the case of droughts, stakeholder discussions
showed that, generally the AER I and II are affected in an event of extreme weather. The selected districts
include Kazungula, Sioma, Sesheke, Senanga, Mulobezi, Siavonga, Chirundu, Gwembe, Namwala, Chongwe,
Rufunsa, Luangwa, Nyimba, Mambwe, Chama, Mafinga, with a total of 220 camps targeted among those 16
districts. Table 46 below indicates the number of blocks and camps targeted across each of the 16 districts.

#

District

Province

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Chama
Chirundu
Chongwe
Gwembe
Kazungula
Luangwa
Mafinga
Mambwe
Mulobezi
Namwala
Nyimba
Rufunsa
Senanga
Sesheke
Siavonga
Sioma/Shang’ombo

Mucinga
Lusaka
Lusaka
Southern
Southern
Lusaka
Muchinga
Eastern
Western
Southern
Eastern
Lusaka
Western
Western
Southern
Western

Grand Total

Number of
Blocks
4
2
3
3
4
2
4
3
3
4
3
2
4
2
3
4

Number of
Camps
25
08
17
15
19
09
18
14
08
15
16
12
12
13
10
09

50

220

Table 46: Summary profiles of all 16 districts, blocks and camps

Targeting Beneficiaries
163

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

I

Within the selected camps, the project will target households which meet one or more of the following
vulnerability criteria for specific demonstrations/ investments:
1) Women headed households;
2) Young unemployed women in target villages;
3) Households with disability or HIV/AIDS afflicted or affected persons;
4) Conflict displaced/resettled;
5) Drought or Flood affected in the last five years;
6) Families with children/women displaying low nutrition (underweight/ anemic);
7) Families that have lost productive and nonproductive assets due to adverse weather and diseases
in the past five years;
8) Families with orphans.
Application of these criteria has been done by local government officials, based on local data, knowledge of
the local context, and their strong understanding of their constituencies. This identified the estimated
number of farmers to be targeted for each of the demonstrations/investments across all activity areas. This
was further supported during district consultations, which also included other local stakeholders, such as
civil society organizations and farmers themselves.
The total number of target beneficiaries reached across all activities will be equivalent to the farmer
communities of the targeted camps in the 16 targeted districts. The calculation is then done according to
the following:
The total number of households in each of the camps is based on figures provided by district‐level
officials. Given some districts are new as of 2015, some of these numbers are projections done at
the local level. Based on these numbers, calculating the number of farmers is based on the figure
that 89.4% of households in rural areas are engaged in agricultural production (2015 LCMS). This
estimates that approximately 207,517 households are engaged in agriculture within the target
areas. According to the 2015 LCMS, the average household size in Zambia is 5.1 (5.0 in urban areas
and 5.2 in rural areas). Therefore, given that direct beneficiaries will include farmers and their
families, the estimated number of direct beneficiaries is approximately 946,153. The following table
provides a detail of the number of camps and the population
For indirect beneficiaries, the following calculation was according to the following:
Based on the activities supported by this project, certain activities will benefit farmers and their
families not directly supported through trainings and inputs. Specifically, the Learning Centers of
Excellence will be set up at the District‐level, and therefore provide opportunities for exchange,
replication and scaling up to the entire District populations. In addition, the climate information
systems being generated at the District level, including both the advisories as well as the
dissemination/communication channels, will be available to those farmers and their families
outside of the targeted camps. In fact, the strengthened observation systems within the 16 districts
will help to strengthen the weather information for the entire country as a whole, and help improve
weather advisories across the entire nation. However, to be conservative, we can say that at a
minimum, the information generated as a result of the higher density of observation stations across
the target districts, will strengthen the information generated for the Provinces in which they sit,
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given their similar geographic, climatological and environmental characteristics. Therefore, the
indirect beneficiaries would include the entire population in the targeted provinces located in Agro‐
ecological regions I and II. The estimate is therefore 5,329,570.

5.5 Innovativeness and Effectiveness of the proposed interventions
The proposed project has the potential to greatly increase the resilience to climate change of a significant
proportion of the population of Zambia, especially in AEZ I & II. This is especially apparent when considering
it will:
 Directly benefit 946,153 people, including farmers and their families.
 Improve the capacity to plan for and manage water resources which are critical for dealing with
variability of rainfall, increasing drought and occasional floods
 introduce new climate‐resilient agricultural practices and alternative livelihoods as well as
improving income generation and food security in the face of climate change and variability
 ensure climate‐resilient products have a viable market to promote sustainable livelihoods in the
face of climate change and variability
Additionally, the project will promote a paradigm shift through:
 a comprehensive approach to strengthening climate‐resilient agri‐based value chains among the
poorest and most vulnerable smallholder farmers
 addressing critical needs at both input and post‐production stage
 using the funds to jumpstart smallholder farmer livelihoods and set them on a new climate‐resilient
trajectory
Sustainable benefits through this project will include:
 Knowledge and learning: Establishing learning and knowledge centers in target districts; embedded
capacity development, farmer‐to‐farmer exchange, training of trainers and strengthen generation
and dissemination of information
 Enabling environment: strengthening the capacity and knowledge of government agencies and
community organizations; strengthening policy and planning processes at local level; strengthening
linkages between private and public stakeholders
 Contributions to the regulatory framework and policies: aligned with Zambia 6th National
Development Plan and Vision 2030; supporting implementation of the INDC ‐‐ Links to NAP process
and NAMA development
 Economic Benefits:
o micro level – enhancing agricultural production in households in target areas, indirectly
providing employment opportunities
o Macro level – contribution to food security, self‐sufficiency through diversified agricultural
production and save on potential imports; reduce likelihood of the households needing
social protection/safety net payouts
 Social benefits
o Targeting communities in poverty, who are dependent on subsistence farming
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o Using increased income for social needs – education and health
o Increasing nutrition from diversified foods and access to water
Environmental benefits
o Conservation agricultural practices will have positive benefits for soil conservation,
reducing erosion, improved tree cover, restoration of ecosystems, preservation of
biodiversity, improved natural resource management, increasing yield to use less land
Gender‐sensitive development impact
o Project will directly impact women’s role within household/communities – including
aspects of food security and access to water
o Target gender‐responsive practices, taking into account different roles and responsibilities
of men and women
o Target women for training, alternative livelihoods and diversified crops.

5.6 Exit strategy
A number of communities visited in the 16 target districts already have cooperatives in existence. However,
most of these cooperatives are weak. The Farmer Field Schools (FFSs) to be promoted by the project will
strengthen the existing cooperatives as well as facilitate the formation of new ones where these do not
exist. Through the cooperatives, beneficiaries will be trained in operation and maintenance, with deliberate
emphasis on irrigation/farming as a business. The beneficiary communities will contribute 15% of
installation cost of irrigation equipment per annum towards O&M. The contribution per farmer per year
will depend on the number of beneficiaries in a community where those communities with more
beneficiaries will contribute less and vice‐versa. Nonetheless, the estimated contribution towards O&M per
farmer beneficiary will range between US$ 20 and US$ 50.
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Appendix 1: Cost estimates for equipment and infrastructure
Estimated costs for Wind and Solar powered boreholes for irrigation:
Borehole siting, drilling, development, pump testing etc. Note that the quote varies based on the distance
from the provincial HQ and depth of borehole. The prices for pump, tank stand, tank, two taps and
accessories including installation and transportation for the different provinces from SARO. The quote
includes for 1 ha irrigation kit plus installation.
Wind
Item

Solar
Unit cost (ZKwa)

Item

Unit cost (ZKwa)

3 m rotor mill and pump

35800.00

Pump and panels

71000.00

10000 litres Tank

10000.00

10000 liters Tank

10000.00

Tank Stand

10000.00

Tank Stand

10000.00

accessories

3200.00

accessories

3200.00

Installation and transport
Other requirement (materials for making
concrete)

5600.00

5600.00

1500.00

Installation and transport
Other requirement (materials for
making concrete)

Drilling of borehole

25000.00

Drilling of borehole

25000.00

1500.00

91100.00

126300.00

80000.00
Command Area
Borehole siting, drilling, development,
pump testing etc, as per attached
quotation. Note that the quote varies
based on the distance from the provincial
HQ and depth of borehole
Drip kit per Ha contains pipes and drip
lines

Total Costs

10000 Litres = 1 ha

27000.00

Borehole siting, drilling, development,
pump testing etc, as per attached
quotation. Note that the quote varies
based on the distance from the
provincial HQ and depth of borehole
Drip kit per Ha contains pipes and
drip lines

147287.00

Total Costs

29187

29187
27000.00

182487.00

Estimated costs for surface hydrological equipment and structures
These costs are based on installations recently completed as part of the GiZ/KfW hydromet programme.
Surface hydrological equipment
1

Staff gauge, per 1.5 m length unless otherwise stated

Unit Cost
120.00

Qty
75

Amount
9000.00
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2

*Standard rain gauge

763.00

18

13734.00

3

Water level sensor, to be provided in unit with cable length of item 1.4. Cable measured under item
1.4.

1477.00

15

22155.00

4

Water level sensor cable to come as a unit with sensor (item 1.3); each cable length to be prepared
ex‐factory as per listing in Design Report for each site.

9.00

1000

9000.00

5

Tipping bucket rain gauge (TBR)

1887.00

15

28305.00

6

TBR cable length

37.00

45

1665.00

7

Stand‐alone logger

8

*GPRS telemetry logger

5945.00

18

107010.00

9

Hand held field computer

7916.00

7

55412.00

Instrument housing (WARMA preferred design)

1607.00

15

24105.00

Instrument box

2734.00

15

41010.00

24000.00

10

240000.00

10
11

Gauging Weirs
12

Gauging weirs (200‐1500 cubic meters)
Ponds

13

Concrete ponds 20m x 10m x 1.5m

69593.00

10

695930.00

14

Concrete ponds 10m x 10m x 1.5m

30000.00

10

300000.00

15

Small community‐based canals

10000.00

10

100000.00
1647326.00

* inclusive of 3 additional for spares

Estimated costs for groundwater monitoring boreholes
These costs are based on installations recently completed as part of the GiZ/KfW hydromet programme.
ITE
M
1

REF. to
Specifications
5,3

DESCRIPTION

UNIT

EST. QTY.

MOBILISATION AND DEMOBI‐LISATION : The
mobilization / de‐mobilization cost shall
contain the costs for shifting to the first site,
from site to site and the final return to the
contractors office.

L.S.

‐

UNIT RATE
(ZMW)*

SUBTOTAL A:

TOTAL
(ZMW)*
350000.00

USD
31818.18

350000.00

31818.18

DRILLING WORKS
2

5.4.1 to 5.4.4

2.1
2.2

3.1

WELL DRILLING WITH FINAL DIAMETER 8”
Drilling at a depth of up to 150 m

Drilling at extra depth, beyond 100 m
(Optional)
CONVERSION TO A MONITORING WELL
5.5.4

Supply and installation of 4” internal
nominal diameter PVC‐casing, to a depth of
100 m

Meters

4800

350.00

1680000.00

152727.27

Meters

200

600.00

120000.00

10909.09

Meters

2560

90.00

230400.00

20945.45
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3.2

5.5.4

As before but 2” internal pipe diameter

Meters

2560

45.00

115200.00

10472.73

4.1

5.5.4

Meters

640

90.00

57600.00

5236.36

4.2

5.5.4

Supply and installation of 4” internal
nominal diameter PVC‐screen, slot width 1.0
mm, to a depth of 100m
As before but 2” internal pipe diameter

Meters

640

45.00

28800.00

2618.18

5

5.5.4

Meters

65

62.40

4056.00

368.73

6.1

5.5.4

No.

32

100.00

3200.00

290.91

6.2

5.5.4

No.

32

30.00

960.00

87.27

7

5.5.5

Surcharge for item 3.1/ 3.2/ 4.1/ 4.2/ 6.1/
6.2 for installation at depths below 100 m
(Optional)
Supply and installation of 4” bail plug, 1 m
length
Supply and installation of 2” bail plug, 1 m
length
Supply and installation of 4” centralizer

No.

160

110.00

17600.00

1600.00

8

5.1.7,

Supply and installation of filter gravel,
approx. 1.5 – 3 mm, per meter annulus

Meters

736

260.00

191360.00

17396.36

9

5.7.2

Supply and installation of clay (or grout) seal

No.

32

1100.00

35200.00

3200.00

10

5.7.3

Backfilling of annulus

No.

32

500.00

16000.00

1454.55

12

5.6.1 to 5.6.3

Washing and developing by air‐lifting

No.

32

2500.00

80000.00

7272.73

13

5.6.4

Disinfection

No.

32

700.00

22400.00

2036.36

14

5.7.4,

No.

32

1000.00

32000.00

2909.09

15

5.8.1 to 5.8.4

No.

32

6000.00

192000.00

17454.55

16

5.6.3,

Hour

100

600.00

60000.00

5454.55

17.1

5.9

Surface cementation (2m), concrete slab,
steel protection casing
Step‐drawdown test, 8 hours, incl. lowering
and extraction
Additional compressor or pumping hours
(Optional)
Lockable well cap for 4” pipe

No.

32

750.00

24000.00

2181.82

17.2

5.9

No.

32

800.00

25600.00

2327.27

18

5.11

No.

32

1400.00

44800.00

4072.73

2981176.00

271016.00

Lockable well cap for 2” pipe to suit data
logging device (item 19)
Steel well house as specified

SUBTOTAL B:
ADDITIONAL EQUIPMENT
19

5.1

20

5.12

21

5.12

‐

Supply and installation of Automatic data
logger and multipara meter sensor,
including delivery of spare parts as
specified, and provision of training to
Employer’s maintenances staff as specified
Supply of electrical submersible pump for
water sampling at 4” well casings, including
all accessories, spare parts and training to
Employer’s staff in use and maintenance on
one of the new wells, all as specified.

No.

32

45000.00

1440000.00

130909.09

No.

6

108751.95

652511.70

59319.25

Supply of mobile generator suitable to run
the water sampling pump (item 20)

No.

6

13500.00

81000.00

7363.64

2173511.70

197591.97

5504687.70

500426.15

SUBTOTAL C
Grand Total excluding
Duties and Taxes
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Budget Estimate for construction of a regional water quality laboratory
Item Description

Qty

@

Amount

ZMW

USD

1. Land Preparation/ Planning
b) Labour Costs
Labour (Casual Employees)‐ Bush Clearing

20

500.00

Sub‐Total

10000.00
10000.00

10000.00

909.09

676000.00

61454.55

2. Construction of Sub and Super‐Structures
a) Materials and Transport
Blocks

30000

8.00

240000.00

Burnt Bricks

10000

10.00

100000.00

River Sand (15 Tone/Load)

10

1000.00

10000.00

Building Sand (15 Tone/Load)

15

1000.00

15000.00

Stones (Soak Pits)

4

1100.00

4400.00

Crushed Stones (2")

15

3000.00

60000.00

Crushed Stones (0.5")

10

3000.00

60000.00

80.00

80000.00

Cement

1000

Cornforce Wire

20

1500.00

30000.00

Timber (1"x7" x 5m)

60

50.00

3000.00

Timber (Poles)

30

100.00

3000.00

Y12 Iron Bars

100

100.00

10000.00

Tools

Lump sum

5000.00

5000.00

Other Materials

Lump sum

5000.00

5000.00

Sub‐Total

625400.00

b) Labour Costs
Labour
Foundation Digging

Lump sum
1

50000.00

50000.00

600.00

600.00

Sub‐Total

50600.00

3. Roofing
a) Materials and Transport
Roofing Sheets (3.5m x 0.4mm)
Rigins (0.4 mm), with costs for sending money to Lsk

150

245.00

36750.00

36

45.00

1740.00

Roofing Nails

30 Kg

20.00

600.00

Wire Nails (2",3" and 5")

70 Kg

20.00

1400.00

Soft Wires
Kerosene (Timber Preservation)
Painting Brushes (For Timber Preservation)
Wood Preservative
Timber (2"x4")

10

10.00

100.00

30 Ltrs

8.00

240.00

7

15.00

105.00

75Ltrs

40.00

3000.00

200

80.00

16000.00

88935.00
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Timber (2"2")
Other Costs

250
Lump sum

60.00

15000.00

6000.00

6000.00

Sub‐Total

I

80935.00

b) Labour Costs
Labour (Roofing)

Lump sum

8000.00

Sub‐Total

8000.00
8000.00

8085.00

4. Water Supply
Plumbing Materials, Sinks and Taps

Lump sum

80000.00

Water Connection Fee

Lump sum

3000.00

Sub‐Total
Labour Costs

80000.00

80000.00
Lump sum

7000.00

7000.00

Door frames and Windows

Lump sum

30000.00

30000.00

Labour Costs

Lump sum

7000.00

7000.00

Labour for fitting Door/ Window frames

Lump sum

10000.00

10000.00

Gloss Paint (Cream White)

30 x 20 Ltrs

1000.00

30000.00

PVA Paint (Cream White)

10 x 20 Ltrs

200.00

2000.00

20 Ltrs

1000.00

1000.00

7000.00

636.36

47000.00

4272.73

41330.00

3757.27

5. Doors and Windows

5. Painting

Thinners
Painting Brushes (3")

10

20.00

120.00

Painting Rollers

10

30.00

210.00

Sub‐Total

33330.00

b) Labour Costs
Labour

Lump sum

8000.00

8000.00

Sub‐Total

8000.00

Sub‐Total

41330.00

6. Bench and Wall Works
Granite (30mm: Gray
Granite Fitting Materials (Stone Glue)
Stone Glue
Transport Costs

20 m2

3000.00

60000.00

1

250.00

250.00

Lump sum

1000.00

1000.00

1

3550.00

3550.00

Wall Tiles (Cream White: 30 cm x 20cm)

100 Boxes

100.00

10000.00

Floor Tiles (Cream White: 60 cm x 60cm)

150 Boxes

300.00

90000.00

Wall Hangers (For Lab Coats)

150.00

1500.00

Lump sum

50000.00

50000.00

Bench cabinets

10

3500.00

35000.00

Window Blinds

10

1000.00

10000.00

Wall Shelves

10

3000.00

30000.00

Furniture

Sub‐Total

10

291300.00

171

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

I

b) Labour Costs
Labour (Benchtop/ Tile Fittings)

Lump sum

20000.00

Sub‐Total

20000.00
311300.00

311300.00

28300.00

7. Roof Ceiling Construction
a) Materials and Transport
Timber (2"x2") for Blundering

100

60.00

6015.00

Nails (3" & 4") for Blundering (Kg)

20

20.00

400.00

Timber (2"x2") for Blundering

100

30.00

3000.00

Ceiling Boads (Particle Boads)

200

90.00

18000.00

Cornice

100

30.00

3000.00

Cover Slips

100

20.00

2000.00

Wire Nails (4") Kg

50

20.00

1000.00

Ceiling Nails (Kg)

50

20.00

1000.00

5000.00

5000.00

Other Costs

Lump sum

Sub‐Total

39415.00

b) Labour Costs
Ceiling Construction

Lump sum

8000.00

Sub‐Total

8000.00
8000.00

Item Total

913900.00

47415.00
913900.00

4310.45
83081.82

8. Electrical Installation
a) Materials and Transport
Round Looping Boxes (Plastic)

122

2.00

244.00

Round Looping Covers (Plastic)

125

2.00

250.00

Screws for Loops

220

1.00

220.00

Conduit Pipes (Plastic)

102

5.00

510.00

Elbows (Plastic)

45

2.00

90.00

Meter Box (Metal)

1

100.00

100.00

Distribution Box (Metal)

1

50.00

50.00

Metal Boxes (3x3)

14

3.00

42.00

Metal Boxes (3x6)

13

5.00

65.00

Roof Shackle (Ceramic)

1

30.00

30.00

Neutral Blocks (Copper)

2

20.00

40.00

Bots and Nuts

2

15.00

30.00

Saddles

100

1.00

100.00

Earth Rod (Copper)

1

40.00

40.00

Wire Nails (1") Kg

2

20.00

40.00

Earth Wire (Zamefa/ Zauco)

12 Metres

15.00

180.00

16 mm Cable (Red)‐(Zamefa or Zalco)

2 Metres

25.00

50.00

16 mm Cable (Black)‐(Zamefa or Zalco)

2 Metres

25.00

50.00

33058.00
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6 mm Cables (Red)‐(Zamefa or Zalco)

15 Metres

15.00

225.00

6 mm Cables (Black)‐(Zamefa or Zalco)

15 Meters

15.00

225.00

4 mm Cable (Red)‐ (Zalco)

12 Meters

10.00

120.00

4 mm Cable (Green)‐ (Zalco)

12 Meters

10.00

120.00

4 mm Cable (Black)‐ (Zalco)

12 Meters

10.00

120.00

2.5 mm Cable (Black)‐ (Zalco)

1 Roll

200.00

200.00

2.5 mm Cable (Green/Yellow)‐ ( Zalco)

1 Roll

200.00

200.00

2.5 mm Cable (Red)‐ ( Zalco)

1 Roll

200.00

200.00

1.5 mm Cable (Black)‐(Zamefa)

2 Rolls

180.00

360.00

1.5 mm Cable (Red)‐(Zamefa)

2 Rolls

180.00

360.00

1.5 mm Cable (Black)‐(Zalco)

2 Rolls

180.00

360.00

1.5 mm Cable (Red)‐(Zalco)

2 Rolls

180.00

360.00

60 Amps

2

50.00

100.00

30 Amps

1

40.00

40.00

20 Amps

1

30.00

30.00

15 Amps

2

25.00

50.00

10 Amps

2

25.00

50.00

1 Gang 1 Way Switch (Tropical)

4

15.00

60.00

3 Gangs 1 Way Switch (Tropical)

1

40.00

40.00

2 Gangs 2 Ways Switch (Tropical)

6

30.00

180.00

2 Gangs 2 Ways Switch (Tropical)

1

15.00

15.00

Gezer Switch (Tropical)

1

30.00

30.00

Self Taping Screws

40

1.00

40.00

Double Sockets (Tropical)

13

40.00

520.00

Asbestors' Nail

1

3.00

3.00

Bulb Holders

20

5.00

100.00

Lightening Arrester (Tropical)

1

50.00

50.00

Cooker Control Switch (Tropical)

1

160.00

160.00

4 Feet Fuorescent Fitting (UK)

7

30.00

210.00

4 Feet Fuorescent Tubes (Philips)

7

15.00

105.00

Bulb Holders

13

15.00

195.00

Energy Saving Bulbs

16

40.00

640.00

Insulation Tapes

3

8.00

24.00

Looping Boxes

5

5.00

25.00

Looping Covers

5

2.00

10.00

2000.00

2000.00

Other Costs

Lump sum

Sub‐Total

I

9658.00

b) Labour Costs
Labour Charge (Electrical Installation)

1

3000.00

3000.00
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Sub‐Total

3000.00

c) Power Connection Fee‐ZESCO

1

3000.00

Labour Charge (Electrical Connection)

1

400.00

Sub‐Total
Contingency

I

3000.00
400.00
400.00

Lump sum

20000.00

Sub‐Total

20000.00
20000.00

3005.27

9. Equipping the Laboratory
Laboratory Fridges (560Ltrs)

2

9000.00

18000.00

Air Conditioners‐18BTU

2

7000.00

14000.00

Air Conditioner‐18BTU

2

4000.00

8000.00

Hot Plate

1

5000.00

5000.00

UV‐Visible Spectrophotometer, CE 2021

1

80000.00

80000.00

HI 9828 Multipara meter Meter (HANNA)

1

15000.00

15000.00

AAS

1

1500000.00

1500000.00

Gas Spectrophotometer

1

25000.00

25000.00

HPLC

1

1500000.00

1500000.00

Distillation Unit

1

30000.00

30000.00

Incubator

1

30000.00

30000.00

Oven

1

20000.00

20000.00

Colony Counter

1

5000.00

5000.00

Sediment Samplers (Full Set)

1

15000.00

15000.00

Sediment Sieves with Shaker (Full Set)

1

30000.00

30000.00

D/Top Computers (HP, 1000 GB HD,4GB RAM)

3

8000.00

24000.00

Deskjet Printer (HP,Color, Scanner, photocopier
and fax functions)

1

10000.00

10000.00

UPC for computer and printer

1

3000.00

3000.00

Extension Cables

4

250.00

1000.00

Tubes for fitting the distiller (100m)

1

400.00

400.00

Fire Extinguishers

2

1500.00

3000.00

Laboratory Glass/ Plastic ware

Lump sum

30000.00

30000.00

Laboratory Safety ware

Lump sum

15000.00

15000.00

Other Laboratory Equipment

Lump sum

500000.00

500000.00

Sub‐Total

3881400.00

b) Labour Costs
Labour (Equipment Installations)

Lump sum

30000.00

30000.00

Item Total

3911400.00

355581.82

10. Laboratory Chemicals and Reagents
Chemicals and Reagents

Lump sum

100000.00

100000.00

Other Laboratory Consumables

Lump sum

50000.00

50000.00
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Item Total

150000.00

150000.00

13636.36

250000.00

22727.27

11. Laboratory Chemicals and Reagents
Chemicals and Reagents

Lump sum

100000.00

100000.00

Other Laboratory Consumables

Lump sum

50000.00

50000.00

Item Total
12. Laboratory Softwares, Guidelines/Standards
and Literature
Procurement

150000.00

Lump sum

15000.00

15000.00

Item Total

15000.00

Total

15000.00

1363.64

6502338.00

591121.64

Budget estimate for establishment of Camp Master Farmer Field Schools

Unit cost
(U$)

Item/Input
unit costs
Construction of study shelter (roofing sheets and metal poles)
Production & multiplication of IEC materials (farm flip charts, posters, brochures)
Inputs for demonstrations(Lump sum, as emphasis of training to be different for
different areas)
Technical support for training at District level Lump Sum (district level staff travel
and Lunch allowances)
Total unit costs
Fixed Costs
Management and administration of the SMS platform
Development of Training materials Lump Sum (Staff time/consultancy fees for
developers)
total fixed costs
TOTAL COSTS

Quantity

Total
cost($)

600
450

220
220

132,000
99,000

200

220

44,000

100

220

22,000

1350

220

297,000

36(Months)

10,800

N/A

25,000

300/Month
25,000

35,800
332,800

220

Budget estimates for Agricultural inputs
Seeds
Type

Description

Cost‐ Retail

Maize OPV‐ Obatampa ZM 521
Maize Hybrid ZMS606 (Survives in arid areas
with high productivity

10 kgs per farmer for 0.5 ha

130.00

10 kgs per farmer for 0.5 ha

280.00

Cowpeas‐Lutembwe and lubebe

5 kgs per farmer for 0.5 ha

95.00

Groundnuts‐

5 kgs per farmer for 0.5 ha

90.00

Sunflower

5 kgs per farmer for Half 0.5 ha

45.00

Cost ‐
Wholesale

195.00
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Cassava

100 sticks by 1 metre

20.00

Common Beans

5 kgs per farmer for 0.5 ha

130.00

babara nuts

5 kgs per farmer for 0.5 ha

105.00

Honey pressers

4000.00

ZMK

Rice Mills

31875.00

ZMK

I

Machinery

Soil Testing
Test colour kit

Quick field test kit

150.00

USD

Atomic Absorption Spectrophotometer

spectrometry analysis

80000.00

USD

Spectrometer

for precise lab measurements

5000.00

USD

Tools and field equipment:
o Chaka hoe ( for making planting basins) US$ 8.0
o Teren rope US$ 3.0
o Fertilizer cup US$ 0.4
o Ripper (for farmers with oxen for making rip lines) US$ 140
o Lime in cases where soils are acidic: US$ 5.0 per 50 kg. Need to apply 8x50kgs per ha.
o Trek chain. Connecting the york to the ripper US$ US$ 30
o Yorks . To be made locally
o Some farmers use herbicides for weed control. US$ 15 per 1 ltr bottle. Application is 4 bottles (4
ltrs) per ha.
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Appendix II: Application of meteorological rainfall calendar
Application of the Meteorological Rainfall Calendar
The MET Rainfall Calendar is applied as an agricultural planning tool when making the following decision on
which crop(s) to plant by taking into account the risks of floods and drought conditions.
1.
2.
3.
4.

It helps to determine crop type to be planted.
It helps determine crop variety to be planted.
It considers the potential crop variety duration.
It takes into account the expected planting date.

Therefore, to apply the MET rainfall calendar the following crop maturity table should be applied to
determine the optimal planting date for a specific crop in order to reduce risk of crop failure to climate
change.
Planting date
5 Nov
15 Nov
25 Nov
5 Dec
15 Dec
25 Dec
5 Jan

Crop Duration
90 days
3 Feb
13 Feb
23 Feb
4 Mar
14 Mar
24 Mar
4 Apr

105 days
18 Feb
28 Feb
9 Mar
19 Mar
29 Mar
8 Apr
19 Apr

125 days
9 Mar
19 Mar
29 Mar
8 Apr
18 Apr
28 Apr
9 May

135 days
20 Mar
30 Mar
9 Apr
19 Apr
29 Apr
9 May
20 May

For Example:
A farmer X decides to plant sorghum variety Y with maturity period of 90 days on 25 November.
a) Select planting date 25 November using July column as planting dates.
b) Read across 25 November to obtain 148 days (sorghum variety Y expected to be planted on 25
November or on 148th day).
c) Since sorghum variety Y has crop maturity period of 90 days, add 90 days to 148 days to get 238
days.
d) 238 days is located in February and the sorghum crop is expected to mature by 23 February.
e) See illustrated table below for the above example.
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July
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Aug
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Sept
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

Oct
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

Nov
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

Dec
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

Jan
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

Feb
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243

Mar
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274

Apr
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304

May
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335

Jun
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365

Expected maturity date
Expected planting date
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Appendix III: Index insurance in Zambia
Market overview of insurance in Zambia
Zambia has a small but relatively robust agricultural insurance. The market is mainly dominated by large commercial
actors and a relatively small yet growing small scale actors. Currently there are 33 insurance companies and 3
reinsurance companies. Of the 33 insurance companies, 6 insurance companies offer agriculture insurance: ZSIC,
Mayfair, Focus general insurance, African Grey, Madison insurance and Diamond General insurance. The insurance
sector is regulated by the Pensions and Insurance Agency (PIA). There a number of agriculture specific insurance
products available on the market which cover certain risk these include insurance against fire, lightning, drought,
damage by animals, hail etc. Several different types of crops can also be insured, including both food and cash crops.
Insurance is also available for cattle and other livestock. These insurance companies mainly reach farmers through
bank‐assurance tie‐ups and arrangements with large farmer associations (e.g. ZNFU, TAZ, Muiska). The insurance
market has mainly being structured in a way such that banks cover the medium to large growers and have no or very
limited outreach among small growers and As a result, the number of small growers insured by agricultural insurance
is also very low. A few of the large insurance brokers also bring proposals from their big farming clients (ZAMBEEF,
National Milling Cooperation, Zambezi Ranch, Cargill etc.) to the insurance companies. The companies do not engage
individual or corporate agents to reach out to farmers. The insurance companies offer commissions to the banks,
farmer unions and the brokers based on the amount and quality of business. The commission rates vary widely,
between 5‐50%.
Zambia State Insurance Company (ZSIC)
Zambia State Insurance Company (ZSIC) has a product called “Agrisure”, which is a multi‐peril crop insurance (MPCI)
and can include drought. It is mostly bought by commercial farmers. In the recent past the union partnered with ZNFU
to provide insurance bundled to the Lima loan scheme but faced quite some challenges with this portfolio as it’s
effectively an MPCI policy. In the 2014/15 ZNFU decided to diversify and include other insurers such as Mayfair (to
pilot weather index products in two districts on the Copper belt) and VisionFund. The state insurance also partnered
last year with Nyiombo and Pioneer Seeds (facilitated by Musika) on a crop insurance (maize) product for smallholders.
According to Zambia National Farmers union, Zambia State Insurance Corporation (ZSIC) General Insurance paid out
about K3 million in claims to over 6,000 farmers on the Zambia National Farmers’ Union Lima Credit Scheme who
suffered crop failure in the 2014/15 farming season. The 2014/15 farming season saw a lot of farmers, both large and
small scale, suffered crop failure brought about by drought. The districts covered included Kawambwa, Chienge,
Monze, Chibombo, Livingstone, Kazungula, Samfya, Milenge, Chongwe and Chipata. Other areas are Kaoma, Lundazi,
Chadiza, Kapiri Mposhi, Katete, Chinsali, Nakonde, Mpika and Isoka.
Mayfair
Mayfair is company originally from Kenya, currently working to expand to other countries in the region. They opened
the Zambian branch in 2010. On the Zambian insurance market, they rank 8th with a total portfolio of 33 million ZMW.
It is one of the three biggest agriculture insurance underwriter in the country. They provide agriculture insurance to
large scale farmers (wheat, tobacco). In season 2014/2015, Mayfair partnered with ZNFU to pilot a WII product
bundled to the Lima scheme (input loans), covering 3,000 farmers in Copperbelt Province. MicroEnsure was contracted
to design the index and act as an actuary consultant. The product covers two crops: maize and soya beans (with the
same index). Two types of cover are offered: Value of inputs and Yields, which also covers loss by fire. Clients range
from 0.5 hectares to 15 hectares. In the 2015/2016 season, Mayfair insured an estimated 9,456 clients in a partnership
with ZNFU. Mayfair uses Swiss Recovers for 50% of the risk as the primary reinsurance. The rest is covered by a
reinsurance company in Zimbabwe
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Professional Insurance (PI)
Provides “Farm Pack”, a multi‐peril crop insurance (wheat, maize, tobacco) to big commercial farmers. They do not
have specific products for smallholder farmers. No products specifically for small holder farmers and no WII.
Madison General Company
Provides agricultural insurance mainly to its sister firm (Madison finance). Its agricultural insurance clients account for
a about 2.5% of the total portfolio
Focus General Insurance
Focus Insurance is part of Focus Finance Group and started operating in Zambia in mid‐2013. Focus supports SMEs
with insurance products and works with Micro Finance institutions to insure loans. Focus has a pilot WII product with
NWK that insures cotton. The first season for this product was 2013/2014. In 2014/2015, 3,092 farmers were insured
in Eastern, Southern & Central Provinces, including 1,000 in Chroma District. On this product, Focus partnered with
MicroEnsure for the index development. MicroEnsure works as actuaries and intermediary (broker) while Focus takes
the risk and deals with reinsurance. Reinsurance is provided by Prim and ZamRe.
Distributor
NWK is an agribusiness company focusing mainly on cotton. It was called Dunavant until October 2013. They supply
input, agronomic advice and financing solutions to farmers under 2 schemes:
‐ Cotton: with small scale farmers.
NWK gives inputs on a loan and provides market for cotton & maize.
‐ Mechanization: to move the good small scale farmers from 1 or 2 ha to 50 ha,
By improving access to finance equipment (tractors) and give input on loans (15 ha max for cotton, remaining part
for maize and soya). Target: 1000 farmers in 5 years.
NWK insures farmers under its out grower schemes. This scheme is working well with the cotton farmers who have
been insured four years in a row with Focus and Mayfair insurance. NWK has proved to be a good distributor of the
weather index insurance provided by both insurance companies.
MFI as DISTIBUTORS
Of late MFI institutions such as VFZ , CETZAM (no longer operating) have started to include a component of agriculture
index to their loan products to protect their loan capital

ZAMBIA R4 RURAL RESILIENCE PROJECT BASIS RISK PLAN
Proposed Modality to manage a Basis Risk Event 2015/16 Season: Draft 1

Background
1.
R4 Weather Index Insurance policies make payouts using satellite rainfall estimation (RFE). Triggers, exits
and windows are researched in the design phase, so as to match as accurately as possible, significant drought
or dry spell events which are expected to result in loss of yields of the principle crop(s) in the region. R4
index insurance is therefore “rainfall index insurance”, and not “crop insurance”.
2.
Basis risk can occur if there is a failure of the index to make a payout in the event of a significant drought
year. Basis risk from R4’s satellite rainfall is complex, since it can arise for several reasons. First, crop losses
may occur from risks other than drought/dry spell, such as pest, disease or flood, which are not covered, or
there may be constraints like poor seeds, poor farming practices etc. This is Product Basis Risk. Secondly,
crop losses may occur where there is a clear lack of rainfall or occurrence of dry spells, but the index still does
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not make payouts, when it could be expected to do so. This is Contract Design Basis Risk. Thirdly, rainfall
is localized even within a pixel (normally 10km x 10km) and crop loss is not uniform throughout the pixel.
This is Spatial Basis Risk.
Basis risk is the single most important challenge to all index insurance, and can give rise to reputational risk
to WFP, insurers and partners, as well as dissatisfaction amongst R4’s participants. R4 is tackling basis risk
through development of a Global Basis Risk Strategy; and a Basis Risk Plan in each R4 country. More details
about Basis Risk, and the strategy to mitigate and manage Basis Risk, is given in the global strategy document.
The objective of the Basis Risk Plan for each R4 country is to pre‐plan a practical course of action to prepare
for, and then manage, Basis Risk.
The framework for each country is divided into four sections:
a.
b.
c.
d.

Technical activities to identify and to measure Basis Risk
Organizational requirements to implement the Plan
Financial arrangements
Setting the rules to determine if payouts should be made, and determining amounts

Zambia Basis Risk Plan
A: Technical methods to identify and measure Basis Risk events in the R4 areas in Pemba.
Four technical activities are proposed.
5.
Crop monitoring during the growing season will allow the gathering of information to answer basic questions
such as:
a. Crop Calendar: When did farmers plant crops, and how did this compare to “norms” in Pemba – early,
average or late ?
b. Did crops germinate and establish ?
c. What were the rainfall and growing conditions during the vegetative, flowering and maturing stages ?
d. Were crops abandoned at any point during the season ?
e. What were the causes of loss or damage to crops ? Were crops lost or damaged from specific perils, such
as pest, disease, or dry spells ? Did farmers have timely access to seed, fertilizer or other inputs? Were
there other intervening factors relevant to the crop production ?
f. Were there other abnormal constraints or difficulties this year, faced by farmers affecting their ability to
produce crops ?
6.
Crop monitoring requires that the above information is gathered from the project areas of R4 Pemba (see
section B).
7.
Crop yield sampling at harvest time would allow an indication of final crop yields achieved in this specific
season, in villages in the project area. Measuring crop yields by sampling (crop cutting) provides an objective
measure of actual crop yields achieved.
Crop yield sampling has a standard methodology used
internationally for statistical data collection. As noted below, in Zambia, government operational and
statistical methods involve a Crop Forecasting System (CFS).
8.
However, there will be some significant challenges to overcome in Pemba, which may limit the potential use
of crop yield sampling:
a. There is no reliable historical yield data to establish the average crop yields and “harvest ratio” (crop area
harvested: crop area planted – reflecting abandoned crops) in the Pemba project area, to make
comparisons to the current season.
b. There is normally a very high variability of individual farmer yields in any given village, which increases
the sample size needed to obtain statistically significant average yields per village or in the project area.
c. Designing the sampling size, location, choice of crops to be sampled, etc. will depend on the ability to use
the collected data for objective measurement of losses in the current season, given (a) above.
d. Unlike Crop Monitoring, Crop Yield Sampling requires more significant time and qualified person(s)
knowledgeable in the procedure, to supervise field activity, and to train any assistants involved in the
fieldwork. Apart from finding an organization able to undertake this task, it has cost and procurement
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implications, and R4 team involvement if a procurement process to select the organization has to be
undertaken (Section B).
Nevertheless, crop yield sampling is the only way to gather actual data to measure objectively actual final
yields achieved. One step back is to use “eye estimation”, which is quicker but needs experts and preferably
independent observers.
Measurement of rainfall with Manual Rain Gauges is valuable since it can provide daily rainfall data for if
gauges are placed in each village within the project area. This data can help to confirm actual daily rainfall
for comparison with RFE data. Setting a network of rain gauges in each village allows education of farmers
in rainfall in relation to crop husbandry and extension (and has been popular with farmers in other R4
countries). Importantly it provides objective information on timing and amount, and spatial variation, of
rainfall, for example village by village. Training an observer per station in recording and protecting the gauge
is vital.
Additional satellite monitoring and interpretation of ground conditions will provide additional information
on seasonal development, drought stress, including at a higher resolution than RFE (e.g. 3kmx3km). Most
obvious is a vegetation index (e.g.NDVI) which can support vegetation shortfall compared to average in the
second half of the season (less effective in the first half of the season). This has been used as a validation in
Ethiopia by IRI and also incorporated into a hybrid index product. However there are a range of other
potential methodologies including energy balance (relative evapotranspiration), and satellite soil moisture
measurement. Combining RFE or actual rainfall recording into a simple crop model like the Water
Requirement Satisfaction Index (WRSI) may help. These measures closely relate to EWS monitoring.

B: Organizational requirements to implement the Plan
12.
The objective of basis risk intervention is to try and ensure it is as objective as possible in identification of the
cause of the basis risk problem and secondly, in the measurement of the amount of loss and the localization
of the loss. Making it as objective as possible, means there is clarity with all parties that any payment is not
a “negotiation” by the farmer or their representatives, or political pressures, but based on technical criteria
and pre‐assigned “rules”.
13.
The “rules” we can actually set in Pemba (section D) are dependent on a) technical limitations, and b)
organizational options (as well as potential cost of any measures). So, the rules need to be pragmatic and
practical.
Basis Risk Steering Committee
14.
The management of the basis risk plan rests ultimately with WFP, as managers of the R4 programme, and as
managers of any Basis Risk Fund allocated to Zambia. However, the implementation of the Basis Risk Plan
does require that at its highest level, there is some representation of interested parties. The interested
parties are:
‐ WFP (chair)
‐ Oxfam
‐ Mayfair Insurance Company
‐ DAPP
‐ Vision Fund
‐ Pemba District Council (represented by a focal point).
‐ (The composition of a Steering Committee is to be discussed further)
15.
The mandate of the Steering Committee is a) to propose improvements to the Basis Risk Plan; b) to oversee
the technical measures for monitoring; and c) to mobilize actively if there are index complaints and evidence
of basis risk problems, and d) reach conclusions advising WFP concerning disbursement of funds.
16.
In view of the importance of demonstrated independence in “signing off” a final recommendation of a
payout, we could consider introducing an independent party; or the Regional Bureau or Headquarters of
WFP. (to be discussed).
17.
As an analogy to insurance good practice, an independent Loss Adjuster is often employed by an insurer, to
assess the validity of a claim, assess the damage, and compute the amount lost, providing recommendations

182

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

I

to the insurer to settle the claim. However, an insurance policy is governed by contract law, which is not the
case for the basis risk plan. Any basis risk payment is made separately from the insurance contract, although
transparently with the insurer.
Organization of the Technical Activities.
Crop Monitoring
18.
The information specified in section A may come from periodic field visits by designated R4 persons, and/or
by collection of information from MAL/CASU extension officers and/or by DAPP project officers.
19.
WFP should review if an outside person is available to co‐ordinate this task (possibly in conjunction with Crop
Yield Sampling and Rain Gauge monitoring). It is possible that Crop Monitoring could be contracted to an
organization or individual, who would organize the tasks, interview the extension staff and undertake some
field visits for inspection.
20.
Photographic record of field visits (including GPS co‐ordinates and dates) should be considered in addition to
any record keeping. Selecting sites to record would be possible.
21.
Forms need to be designed and then completed by those responsible, which will enable the information to
be collected systematically.
22.
A key outcome of crop monitoring, is to identify the causes of crop loss or damage which occur in the course
of the season, and support the assessment of the extent to which the loss or damage in the project areas
(where needed, by village) is caused by rainfall deficits (drought or dry spell), or by other risks than rainfall
deficit, or by other constraints experienced by farmers.
(This section needs further development including a better understanding of current monitoring and reporting
activities actually carried out by MAL extension officers on a local basis, and whether these could be built on
in the project area. Further, a MoU is drafted between WFP and the DMMU to collaborate in national
management of data (including meteorological data) as well as activities such as 3PA, but it does not extend
to intensive crop monitoring in limited areas such as R4 in Pemba, but only for monitoring on a wider scale.
The MoU is important as DMMU is government department able to mobilize both the meteorological service
and MAL and the MoU will provide high level leverage).
Crop Yield Sampling
23.
Undertaking actual crop yield sampling is a larger decision than “crop monitoring”, since dedicated persons
trained in this activity and a structured plan is needed. Typically field sampling involves one supervisor, and
a few trained field staff who actually make the yield measurements (e.g. 1m x 1m samples) at random
locations in the selected fields. A structured plan is needed to implement crop yield sampling: the number
of villages, number of fields, number of crop types, and number of samples to be taken in each field155. There
is well established methodology in most countries, as a result of national statistical services
area/production/yield surveys, where FAO have guided governments on standardization (in Zambia, the Crop
Forecasting System). It should further be noted that the variability of yields achieved even in a specific year
in subsistence smallholder farming is extremely high. This makes determination of the needed sample size
more challenging.
24.
Crop yield sampling would require the appointment of a qualified organization (but possibly a qualified
specialist individual to supervise field work and train field operators), under a FLA and terms of reference to
be agreed. There would need to be a procurement process. It would clearly be advantageous if crop yield
sampling can be co‐ordinated by, or carried out by, an existing project partner such as MAL.
25.
A further point is that sampling of fields requires the agreement of those farmers where it is undertaken, and
those farmers need to be identified in advance of harvest. In some countries, farmers receive small payment
for allowing it (e.g. they may leave parts of fields unharvested until sampling is completed).

155

For example, 12 fields per village (4 fields per crop) and 12 villages in 2015, equates to 144 field samples.
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(This section needs further consideration, including costs. Organizations which might be able to undertake
this task are not known but could be MAL, or a College of Agriculture could be appointed. Further, the extent
that it could be integrated with, or aligned to, existing crop yield monitoring by the government statistical or
other EWS services, needs to be discussed. It is suggested that initially this is discussed with VAM staff in WFP
CO).
Measurement of rainfall with manual rain gauges.
26.
Organization of this activity should be the easiest of the 4 proposed actions. The R4 team is procuring plastic
manual rain gauges for each village in the R4 area (c. 12 gauges?). In addition, an automatic weather station
is being installed, in conjunction with the Met Service.
27.
The main practical tasks for manual village gauges are to ensure that there is identification of a number of
farmers willing to accept training, to monitor that the gauge is not tampered with, able to undertake daily
rainfall measurement and to make records.
28.
The activity requires that there is a person or organization appointed to be responsible for supervising the
training, visits during the season to check that recording is taking place, and collect the data on a regular
basis (rather than leaving it to the end of the season).
(This section needs further completion. It is understood that arrangements for the AWS installation and
maintenance have been agreed with the Met Service and will form part of the national network of stations.)
Additional satellite monitoring and interpretation of ground conditions
29.
Specifying the exact options here to be followed here is more dependent on existing sources of information
R4 can access, rather than specifying “new” analysis to be undertaken. The issue is not satellite data access
(most imagery is freely available now) but the processing of imagery, and interpretation of the processed
imagery of the Pemba area and specifically of the R4 project area. Costs and benefits of the different
“providers” needs to be considered:
Option 1: VAM. VAM are involved in Early Warning monitoring (in conjunction with DMMU) and the outputs
(methodology) and outputs can be reviewed, to see how easily existing products (or, with minor specification
changes such as date and resolution) could support interpretation of seasonal development. Further, VAM
may be using WRSI (yield estimation from water balance model and RFE data). (Discussion required with Allan
needed on existing products available and their resolution).
Option 2: IRI. IRI have been using a vegetation index to support interpretation of final “indicative” yields and
drought zoning using EVI (similar to NDVI) as a measure in Ethiopia, about 2‐4 weeks after the final window
of insurance cover there, as this reflects relative vegetation, reflecting rainfall levels, in the maturity phase.
Further, we specified to IRI to develop a wider geographical mapping tool to evaluate seasonal cumulative
rainfall (see Southern Africa Progress Report, IRI, 20/8/15). There would be some cost implications but this
would form part of the next contract with IRI and they are probably keen to develop this tool. (Noted that
given the capacity of VAM in Zambia in remote sensing, this option is less relevant than in Malawi).
Option 3: Africa Risk Capacity (ARC): It is understood that Zambia is not currently in ARC or in the pipeline,
but excellent collaboration exists between WFP and ARC to access the AfricaRiskView platform and
understand specific analyses. ARC relies on RFE and a WRSI model using maize as reference crop, but is a
macro model which may not have local fine tuning (e.g. crop masking), and this has not been discussed in
relation to Zambia. ARC’s technical team have been very collaborative in Senegal for WRMF, they also
produce seasonal monitoring reports (including NDVI and soil moisture interpretation) covering member
countries, but as existing are not high resolution as we would be seeking in Pemba. (We know the technical
team in ARC well and can discuss reporting on specific areas even if not in a current ARC country).
Option 4: There is a large amount of activity in remote sensing interpretation by service providers, both
commercial, and also in national/multinational agencies such as FEWSnet, FAO, European Joint Research
Council etc. Regional food security monitoring centres (based in Kenya) cover Zambia. (A brief review should
be undertaken via WRMF project contacts but this is a large topic area and options 1‐3 are the most likely
practical entry points at low cost).
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Organizational arrangements overall
30.
The first three technical measures (crop monitoring, crop yield sampling, and rain gauge implementation)
could be grouped under a single assignment (contract) with an organization procured for the purpose. Or,
the activities can be split.
31.
The fourth (satellite monitoring) is more specialized and requires discussion internally with VAM to agree
what opportunities and linkages there are in the Zambia context. Given VAM expertise in Zambia in this
domain, it would be ideal to keep the function within WFP.
C: Basis Risk Fund – Financial Arrangements
32.
There is a need to estimate, for the 2015 proposed portfolio, the size of the fund which needs to be put on
one side in the R4 budget, in case intervention is needed.
(An annex will be appended to the final version of this report with more detailed assumptions. At present, the estimated
total sum insured for 500 farmers is ZMW 784,000 ($103,000). Although this is a manageable figure for the pilot year
to consider fully reserving this sum, the probability that an event as serious as to cause a “total loss” in both windows,
and over all insured villages, is extremely unlikely to be “undetected” by the RFE index. The most likely scenario, is a
marginal year, with some dry spells and drought, where the index does not trigger. The distribution of historical
payouts in 31 years of data has not exceeded c. 50% (1992) in the current index structure. A guideline is that we reserve
approximately 50% of the total sum insured ($51,500 say $50,000)) should be allocated to the basis risk fund for 2015.
In any event it seems advisable that it should be widely known that there is a limit to the basis risk fund.
Clearly, in scaling up in future years, the existence a Basis Risk Fund would become much more problematical although
the size of the fund as a percentage of sum insured can reduce, as portfolio spread increases.
The Basis Risk Fund remains as part of project funds but needs to be discussed at HQ level, in relation to reserve
funding needed potentially to be applied to Zambia, Malawi or Senegal. There is no contribution from farmers, as
happens in Ethiopia. No other party then WFP therefore has ownership.
D: Setting the rules to determine if a basis risk payout is due, and amounts
The following rules are proposed:
How do we identify if an “eligible” Basis Risk Event has occurred?
33.
WFP R4 will set up crop monitoring and rain gauge measurement at village level in advance of the crop
season.
34.
There will be a mid‐season short review (completion date: 31st January 2015) to assess the first half of the
crop season, based on the reports from crop monitoring and rain gauge measurement (as above), and any
other relevant information and reports such as from VAM, DMMU early warning, or Africa Risk Capacity (ARC)
35.
The format for the mid‐season review will be determined in advance, but will record dates of planting, crop
establishment and flowering report, any specific loss events noted, and rainfall progressing will be plotted
from the rain gauge data collected and data from the AWS installed in Pemba.
36.
The mid‐season report will be completed at the same time that the IRI report on ARC2 index outcomes for
the first window (which finishes on 31st January) is available, when it will be known if a payout event was
triggered.
37.
Crop monitoring and gauge recording will continue for the second half of the season. At harvest, Crop Yield
Sampling will be carried out. Results of all three will be reported by the organization to the Steering
Committee by (date tba). The steering committee will make an end of season assessment of crop outcomes,
rainfall received, dry spells, spatial distribution of rains etc. This will be supported by any additional reports
and data, as with the mid‐season review. (To be discussed: if there is a single organization appointed as
above, responsible for overseeing crop monitoring, and crop yield sampling, then a prompt, independent and
technical report should be part of their TOR).
38.
The outcome of window 1 and window 2 ARC2 RFE rainfall will be formally advised to the insurer by IRI within
xxx days of the end of window 2, which finishes on 10 March.
39.
Farmers will be advised if either window 1 or window 2 has triggered and the amount of payouts due, if any
(date tba).
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A key outcome of the end of season assessment is the cause of crop loss or damage. This will dictate whether
any complaints arising are likely to be “eligible” for consideration as a potential basis risk payment. Key
points to consider in the event of a significant crop yield shortfall are:
a. Significant rainfall deficit and/or significant dry spells, but index not triggered: eligible for further
consideration for basis risk payment.
b. No significant rainfall deficit and/or significant dry spells, and index not triggered: not eligible.
c. In all cases, possible contributory risks or constraints causing crop yield shortfall should be identified.
It is quite likely that there will be several contributory causes of crop yield shortfall.
d. The assessment of eligibility should be made at village level, based on overall widespread impacts in
the village, and not based on the outcomes of individual farmers. However it should also be
considered that the basis of the index insurance scheme is that all farmers in a 10km x 10km pixel
are grouped, and if there is a payout, all insured farmers receive the same rate of payout as a
percentage of the sum insured. There is no differentiation by village. (An important consideration
relates to whether individual affected villages within a pixel can or should be eligible for
differentiated payouts from the Basis Risk Fund. This requires further discussion. The insurance is
designed to capture severely adverse years affecting the whole area).

What leads to a decision on a basis risk payment ?
41.
The principle for considering a payment from the basis risk fund is a) when farmers are not satisfied with the
payout from the insurance company; and b) the event causing dissatisfaction is due to an eligible reason;
and c) the loss is “significant” at a village level. (Note that the converse might apply, that the index make a
payout in spite of there being limited amount of crop losses. )
42.
Farmers shall submit their complaint to the head (?) of their village. The head of the village and the design
team members review the request and submit the complaint on behalf of the farmers to (organization ‐ CASU
? and to R4 partners at field level?).
43.
The steering committee or appointed technicians or a team may decide to conduct further field visits and
assessment, to verify if the information provided by farmers in their complaint match the information
provided in the end of season assessment.
How do we measure the amount of a compensation payment to be made ?
44.
Once potential eligibility to receive a basis risk payment is determined, there needs to be an objective
measure of village‐level yield shortfall which has occurred in the current year, compared to average yields of
that village over the last 5 years. The threshold level proposed is that the yields achieved in a village must
fall below 60% of the average yields actually achieved in that village over the last 5 years. This “principle”
of yield reduction is important, even if the data might not exist at local level to “prove” that such a yield
reduction has taken place. The message is that farmers are responsible for managing average village yield
reductions of up to 40%. A basis risk intervention will only happen if there is a significant basis risk problem.
45.
The reason for choosing 60% is that it represents a “significant” loss year. Yield variability of +/‐ 25% is often
experienced from one year to another, as normal yield variation. A margin is needed on top of this. If yields
fall below 60%, it means that a significantly adverse year (for example, 1 year out of 4) has been experienced,
in line with the objectives of the insurance scheme, which only covers infrequent and severe drought years.
Further, the threshold of 60% corresponds with that set for many multiple peril, yield based, crop insurance
schemes in developed countries, corresponding to “significant” loss years.
46.
Determination as to whether yields in the current year are below 60% of the village average have to be made
based on a) the crop yield assessment samples made as above; and b) information on actual yields in past
years, gleaned from statistical sampling in the district (or more locally to the project area); knowledge of
respected extension workers in the District; and other information e.g. CBPP, household surveys, and focus
group outcomes conducted earlier. From all these sources, a baseline “yield expected in an average year”
for the project area has to be worked out.
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47.

Decisions still to be worked out include a) if each village yield is to be treated separately or if all villages within
the pixel are treated equally, or if all villages in the project area should be grouped (probably, each village
considered separately is necessary); b) what is the maximum payout (for example, 100% of the sum insured;
80% of the sum insured; 75% of the sum insured) – realistically and in relation to the index payout history
itself, this figure should be 50%) and c) fixing the point at which the maximum payout is made (for example,
total loss of all crops in a village; or yields achieved in the village are only 10% or 20% of average yields in the
village). A formula to calculate the payout to be made could be constructed with these parameters. These
parameters should be agreed before the crop season. The main unknown parameter is the “average yield”
obtained in the project area in the above equation.

Graduation model for premium payment support to small scale farmers
Notes











Increasing availability of this financial services offers opportunities for both small scale farmers and service
providers.
Financial education is very critical to help farmers acquire knowledge to overcome the knowledge gap. This
is a long term investment we have to make to build trust, relationship, confidence among players in the sector
(farmers and private sector)
o You start by awareness raising and building trust of index insurance.
o Build farmers knowledge of index insurance through integrated programmes like R4.
o Promote responsible selling (consumer protection)
o Identify national initiatives to collaborate with (e.g. ARC, Financial Deepening Sector Project etc.)
o Link index insurance with valuation products on the market – Climate Smart Agriculture, Credit
package etc.)
o Robust M & E from the start
WFP contribution to Premium and financial Education support for the first 3 years will be 100%, meaning full
subsides on premium payment for farmers. In the first three years, farmers will be engaged in productive and
alternative livelihood activities to diversify the income base and accumulate assets thereby increasing their
capacity to engage in formal financial markets.
In year 4 , WFP will only allocation/Pay 70% of the premium amount on behalf of farmer while farmer will
contribution 30 % of the amount
In year 5 , WFP will only allocation/Pay 50% of the premium amount on behalf of farmer while farmer will
contribution 50 % of the amount
In year 6, WFP will only allocation/Pay 30% of the premium amount on behalf of farmer while farmer will
contribution 70 % of the amount.
In year 7, WFP will only allocation/Pay 10% of the premium amount on behalf of farmer while farmer will
contribution 90 % of the amount.
Throughout the said years WFP will still offer financial Education support

YEAR

Contribution toward premium

Contribution to Premium and financial Education support
WFP

1

2

3

4

5

6

7

100%

100%

100%

70%

50%

30%

10%
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Farmer contribution to premium
0%
0%
Table: Graduation model for premium payment support to small scale farmers

0%

30%

50%

70%

90%

Key assumptions for the justification of farmers’ incremental contributions
 We assume farmers will be engaged in productivity activities over the time (first three years and on forward)
thereby having increase incomes and diversified income sources
 Please note an evaluation will be conducted to ascertain the changes in resilience thresholds based on
indicators that lead to the maximum behavior capacity for households (Living Coping Strategy( LCS), Food
Consumption Score (FCS), Household Asset Score (HAS),Expenditure share (ES).
 The more the LCS,FCS,HAS and ES , the greater the ability to contribute towards paying for premiums

WEATHER INDEX INSURANCE MEMBERSHIP FORM 2015/2016 FARMING SEASON
I, hereunder
: ……………………………………………………………………….
Gender
: Male
Female
Birth date
:
Household number :
ID #
: ………………………………………………………………………………
Phone #
: …………………………………………….…………………………………
Insured amount (ZMK)
: …………………………………………………
Surface insured (ha)
: …………………………………………………
District : ……………………………………
Camp : …………………………..
Village: ……………………………………………..…………………
Declare that I agree to be insured up to (sum
…………………………………………………………………ZMK

insured

in

letters):……………………………………………………………

Based on the parameters of the Insurance Policy #……………………… subscribed by Vision Fund Zambia to Mayfair Insurance
Company, under Insurance for Asset :
A.
Type of Crop

Surface

Min : 1 ha
Max : 3 ha

B. Sum insured

C. Premium rate

Min : 1581ZMK
Max : 2333ZMK

D. Total
Premium
(D = B * C)

12.4%

I understand and acknowledge that:


The guarantee provided by Mayfair only covers insufficient rainfall issues and is calculated based on a rainfall deficit index;



No payout will be paid for individual losses;



Payout will be calculated based on estimated rainfall data gathered and independently provided by IRI to Mayfair and WFP, as
it is explained in the insurance policy;



I accept the risk that i may face an individual loss which would not be paid if the estimated rainfall do not trigger the index. No
loss adjustment will be conducted on fields

I declare that here above answers are correct and that I have not hidden, omitted nor concealed any information.
The subscriber declares that full Policy wording is made available.
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Signed in………………………… date ……………………………..

Subscriber

Insured

Extracts from Insurance Policy
Who is covered?
1.1. Farmer members participating in the R4 Rural Resilience Programme (“R4”) (“Clients”).
1.2. A farmer member can be covered under this policy, if, at the date of application:
1.3. He/She is member of R4 and has participated in the Insurance for Assets activities of R4 and received a qualifying insurance
voucher AND
1.4. He/she has registered for Insurance and is named on the Client Schedule attached to this policy AND
1.5. He/She owns the land used for farming crops in the location in the Policy Schedule, AND
1.6. He/She participates in farming during the cover period, AND
1.7. The farming areas are located in one of the villages listed within a Measurement Unit (pixel) defined in the Term Sheets
What is covered?
1.8. The events insured are as described in the Policy Schedule by the Type of Weather Index Insurance and as described in the
Term Sheets as a Payout Event.
1.9. When a Payout Event occurs, the policy provides agreed‐value Payout Amounts in accordance with the Policy Schedule and
the Term Sheets
How are claims made?
The Company is responsible for determining whether a Payout Event has occurred, after receiving the satellite rainfall estimates
from the Data Provider.
How much will be paid out by the company?
1.10. The amounts to be paid out when the Payout Events occur are defined in the Term Sheets.
1.11. The Payout Amounts will be calculated from the rainfall estimates recorded by the ARC2 satellite data source for each
Measurement Unit and the calculation formula as specified in the Term Sheets.
When will claims be paid?
1.12. The Company will pay out all valid claims within fifteen days of receiving the rainfall estimates data from the Data Provider.
Who will claims be paid to?
1.13. The Company will pay valid claims directly to The Policyholder only.
1.14. Payments to insured farmer clients of The Policyholder are to be made by The Policyholder.
How is data to be provided for making claims?
1.15. The Data Provider is named on the Policy Schedule.
1.16. The data will be collected by The Company from the Data Provider.
1.17. If a Payout Event occurs as per the satellite data, The Company will share the monitoring sheet, including the validated
satellite data with The Policyholder.

Policy Schedule
Insured
Insured Crop
Insured Peril
Reference Satellite data source
Measurement Unit
Start / End Date Phase 1
Start / End Date Phase 2
Premium payment

R4 member farmer participants (“Clients”) who have signed insurance membership forms and are
listed in the Client Schedule
Rain fed crops grown during the policy period
Rainfall (drought and dry spells), as measured by the Satellite data source
NOAA ARC2 data available at ftp://ftp.cpc.ncep.noaa.gov/fews/AFR_CLIM/ARC2/
The Measurement Unit is a pixel, and the product covers insured farmers located in the pixels for
which an index has been designed as stated in the Term Sheets
1st January 2016 / 31st January 2016
11th February 2016 / 10th March 2016
Paid by World Food Programme, at the outset of the cover, on behalf of Vision Fund
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Data Provider

NOAA
ARC
2.
National
Weather
Service
Organization
1325 East West Highway ‐ Silver Spring, MD 20910 ‐ USA
If the cumulative capped ARC2 satellite estimated rainfall is below the trigger, then there is a Triggered
Payout Event. If the cumulative capped ARC2 satellite estimated rainfall is equal to or below the exit,
then the maximum payment is reached. Payouts are calculated pro‐rata if ARC2 satellite estimated
rainfall is between the trigger and exit.
The Payout Amount per phase is calculated as:
[(1 – (Capped Rainfall – Exit) / (Trigger – Exit))* 50% sum insured per phase].
In
total,
100%
of
Sum
Insured.
50%
of
sum
insured
per
phase
Total payout equals payout phase 1 + payout phase 2
Phase 1: 1st January to 31st January 2016 (30 days)
Phase 2: 11th February to 16th March 2016 (30 days)

Rainfall deficit coverage

Payout calculation formula
Maximum Payout
Term

Pixel 1

JALILA, MANYEPA, CHITONKOLO1, SIKWALE, CHIGABWA, MWAANGA, LOOMBWA,
SIMBWEENDEL, KAYOKELA

Rainfall deficit coverage

1st phase: Trigger : 57 mm / Exit : 40 mm / Decadal cap : 40 mm
2nd phase:Trigger : 47 mm / Exit : 15 mm / Decadal cap: 40 mm

Pixel 2

NYUMBA, JAPI, DINDE CHIINGILE

Rainfall deficit coverage

1st phase: Trigger : 57 mm / Exit : 42 mm /Decadal cap : 40 mm
2nd phase: Trigger : 47 mm / Exit : 15 mm / Decadal cap: 40 mm

Calculations for work days, labour rates and insured sums
WORKSHEET
OF
WORK
DAYS,
LABOUR
RATE,
PREMIUMS
AND
SUMS INSURED
ZAMBIA
Input data
cells
Daily labour
rate
(ZMW/day)
Estimated
commercial
premium rate
Number
of
insured
farmers
Rate
of
exchange
ZMW:US$
No. days
worked

14

12.40%

500

7.6
Total WFP
funding

Premium earned
ZMW/farm
er
US$/farmer

ZMW

premium

US$

Sum insured/farmer

Total sum insured

ZMW

ZMW

US$

US$

1

14

1.84

7000

921

113

15

56452

7428

2

28

3.68

14000

1842

226

30

112903

14856

3

42

5.53

21000

2763

339

45

169355

22284

4

56

7.37

28000

3684

452

59

225806

29711
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5

70

9.21

35000

4605

565

74

282258

37139

6

84

11.05

42000

5526

677

89

338710

44567

7

98

12.89

49000

6447

790

104

395161

51995

8

112

14.74

56000

7368

903

119

451613

59423

9

126

16.58

63000

8289

1016

134

508065

66851

10

140

18.42

70000

9211

1129

149

564516

74278

11

154

20.26

77000

10132

1242

163

620968

81706

12

168

22.11

84000

11053

1355

178

677419

89134

13

182

23.95

91000

11974

1468

193

733871

96562

14

196

25.79

98000

12895

1581

208

790323

103990

15

210

27.63

105000

13816

1694

223

846774

111418

16

224

29.47

112000

14737

1806

238

903226

118846

17

238

31.32

119000

15658

1919

253

959677

126273

18

252

33.16

126000

16579

2032

267

1016129

133701

19

266

35.00

133000

17500

2145

282

1072581

141129

20

280

36.84

140000

18421

2258

297

1129032

148557

Notes:
Daily
labour
rates:
advised by Derrick (email
30/7/15) in the range 10
‐ 15 ZMW/day in Pemba
Commercial premium rate: dependent on quotation from reinsurers,
and insurer negotiation, but estimate based on estimated margins
over burning cost
Commercial premium rate used estimated by Mathieu (burning costs of 6.36% to 7.84% depending on pixel, plus margins) was 9.90%, have
increased this to 12.50%
Number of farmers
insured: (to be
confirmed but based
on project proposal)
Rate
of
exchange: as
at 3/8/15
Loan combination – Vary
Average
according
to
land
Estimated
loan Size
allocation
loan sizes:
Maize ,cowpeas ,beans

K2135

Maize and cowpeas

k1,901

Maize ,cowpeas ,beans

K1,601

Maize ,cowpeas ,beans

k2,394

Maize ,cowpeas ,beans

K2618

Maize and cowpeas

k2401

Appendix IV: O&M plans and commitment letters
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MoA O&M commitment letter

ZMD O&M commitment letter
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MoA request for involvement of FAO & WFP
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WARMA commitment letter

Existing WARMA O&M plan – Executive summary
Integrating Climate Change in Water Resources Monitoring
German Technical Cooperation with Zambia Water Sector Reform
Programme
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Development of an Operation and Maintenance Strategy for
Hydrometric Monitoring in Zambia
(Revised in 2016 to align with WARMA’s Roll-out Strategy)

- Final Draft -

Report GFA/A5/2016 July 2016

GIZ Water Sector Reform Programme Integrating
Climate Change in Water Resources Monitoring
PN 2011.977
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Executive Summary
Basic information on the source, quantity and quality of water and interplay of human and natural
factors on water resources is vital for effective and efficient water resources management.
Unfortunately, the number of active hydrometric monitoring points in Zambia has been in decline for
the last 30 years, to the point where it is not fulfilling the requirements for effective water resources
management. Therefore, a strategy needed to be formulated where WARMA could take on the
responsibility for the O&M of the network over a 2‐3 year period, to coincide with the planned
rehabilitation of monitoring sites in Zambia.

The Current Situation:
The strategy would need to define the way forward through appropriate definition of goals and
management actions to solve the following summary of problems currently existing in Zambia:
1. Damage to monitoring equipment by wildlife, vandalism or high water levels and
debris is left for too long before the equipment is maintained. This lack of maintenance
and / the time delay to fix problems needs to be addressed. It is impossible to recover
hydrological information if the data is not continuously collected. The implications of lost
data are severe due to the importance of water resources to Zambia. Consider the
dependence of the economy on hydro‐electric power, as well as a large agricultural sector
dependant on irrigation.
2. The frequency of visits to monitoring sites by responsible authorities to collect data
from gauge readers, to pay gauge readers and to assess and perform duties at the monitoring
sites is far too low. The stations need to be visited much more frequently. The redistribution of
budget to the local regional office has been identified as one of the causes for this problem.
3. Historically, DWA has not been able to secure Government funds for employment
of permanent gauge readers. Therefore, the likelihood of WARMA securing a
Government budget for the same purpose is small, but this needs to be addressed.
4. It appears that in certain instances, the motivation of the gauge readers is poor due to non‐
payment, or very long periods between visits from responsible authorities. This leads to them
eventually abandoning their duties, which is completely understandable.
5. There is a lack of collaboration between different institutions and role players in
terms of water resources monitoring. ZRA, ZESCO, Lunsemfwa Hydropower
Company, WARMA, and previously DWA are all collecting information and maintaining
stations. However, the level of data sharing and collaboration between these
institutions is low. The strategy will need to address this lack of collaboration and
sharing from 2 perspectives. Firstly, there is often a duplication of effort and
resources to collect the same information. Under the current situation in Zambia
where budget constraints are often a limitation, this is very counterproductive.
Secondly, the sharing of data collected by different institutions is not formalised
and it is low.
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6. The quality control procedures and checking of data needs to be improved.
7. Rating curves for monitoring sites are often missing or outdated. Sometimes,
different intuitions (e.g. ZRA, ZESCO and formerly DWA) have different rating curves
for the same monitoring point. This relates back to the point of low collaboration
between institutions.
8. Access to information and data is poor. People or institutions that require access to
data are currently not able to access information easily. There is also a long time delay
between current time and the time series that are available.

Revised Station Prioritisation:
The initial DWA prioritisation was reviewed. Existing capacity and human resource constraints in
the former DWA, and the time that will be required to establish O&M structures within WARMA
present considerable risk to the planned rehabilitation investments. To minimise the risk of
leaving rehabilitated stations unattended, the transition of monitoring functions from DWA to
WARMA will have to be carefully managed. To inform planning for transition, the original
prioritisation of the flow measuring stations was reviewed to identify:
 Stations that are critical for water resource management, and operated at recommended
resource allocation levels,
 High priority stations operated with near optimal resources, and
 Desirable stations, operated with minimal resources.
This information can be used to phase in the transfer of monitoring responsibilities from DWA to
WARMA, or in a high‐risk situation, to delay rehabilitation of low priority stations or even to reduce
the overall number of stations to be rehabilitated. It will also form the basis for recommendations
around employment of permanent and/or volunteer gauge readers.
The revised priority, which is used in the strategy, is presented in the table below. A map of the
stations is presented after the table.

Revised Priority Scheme and Results
Revised
Priority

1

Score (number
of functions)

Number of
stations

2 to 4

Original prioritisation
# of Priority 1
stations
included

# of Priority 2
stations
included

35

32

3

2

1

30

17

13

3*

0

103

9

94

*Priority 3 stations (most of the priority 2 stations in the original classification) have no
obvious function at national scale, except to provide data for detailed rainfall-runoff model
calibration and/or management of small local schemes
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Revised Station Prioritisation
Implementation of O&M Strategy
A strategy for transfer of monitoring sites has been established in this document. A
summary of the strategy is:
1. Rehabilitation of 65 priority 1 sites with automated data transmission at these sites
2. Engagement of around 168 permanent gauge readers (also at the 65 rehabilitated sites)
3. Deployment of a thin WARMA O&M structure in the Kafue, Luangwa and Chambeshi
catchments
4. Collaboration between WARMA HQ and DWRD provincial staff for O&M of stations in other
catchments
5. Continued O&M of “outsourced” stations by ZRA, ZESCO and LHPC
6. Future rehabilitation and automation of priority 2 and 3 sites. Only rehabilitate those which
are important and sustainable.
7. The O&M of the network of 168 flow and rainfall gauging stations will be achieved through
the establishment of 11 O&M management areas in the 6 main catchments. Larger
catchments (Kafue, Zambezi and Luangwa catchments will have smaller more
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manageable sub regions). There are 11 regions defined in total. A map of these regions is
below.

8. WARMA has embraced the principles of integrated water resource management, and
intends to strengthen groundwater and water quality monitoring and management in
Zambia. In the past, these aspects of IWRM have received less attention than surface
water monitoring and management. This strategy proposes several measures to achieve
this objective, within the constraints imposed by limited human and financial resources in
the new organisation:
Establish WQ monitoring points at strategically selected surface water gauging
stations to economise on data collection. Complete a water quality programme
design that will deliver data and information services for WARMA to deliver on
its regulation mandate, and to meet stakeholder information needs.
Establish partnerships with, and support water users that undertake WQ
monitoring (eg. Kasanka Trust, Zambia Breweries). Develop and implement water
sampling and reporting procedures and data exchange protocols.
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Establish partnerships with, and support water users that undertake GW
monitoring (eg. water utilities). Develop and implement data exchange protocols
and procedures.
Train and capacitate hydro‐technicians in collection and quality control of surface,
groundwater and water quality data.
A hydro‐technician must be able to collect surface, groundwater and WQ data in
her area of responsibility.
The need to expand the groundwater monitoring network so that it has national
coverage is recognised. A reference network must be designed to characterise
groundwater resources across Zambia.
At present, the water quality monitoring network is almost non‐existent, except for
the Kafue Catchment. Design of a national water quality monitoring network
must receive urgent attention.
9. The long term O&M staff structure that would be developed is presented below. The
establishment of a data unit at national level is important, and will assume responsibility
data management at national level.
It is anticipated that this structure will be developed over the course of 2-3 years. It
is recommended that the structure be developed in stages, and that the roll
out is matched with the progressive rehabilitation of stations. The proposed
structure aims to include both surface water and groundwater monitoring
(quality and quantity).
WARMA has opted to place a hydrologist, hydro‐geologist and a water quality /
environmental officer in each catchment office. It is suggested that these three
positions could be collapsed into two, or even one position, depending on the complexity
of water resource management issues in a particular catchment.
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Proposed WARMA hydrometric O&M management structure
(Bottom row shows O&M management areas)

10. WARMA will assume total responsibility for O&M of rehabilitated
stations by rolling out across Zambia in a 2 phase process which would
develop over a 2-3 year period, starting in 2015.
11. The required training support with materials to be provided by the monitoring
project to WARMA should be focused in Phase 1. This training should
capacitate the initial thin structure to train further employees in-house. A
supporting role is envisaged in Phase 2.
A planning level budget estimate has been determined. The estimate is summarised below
(Zambian Kwacha) and includes staff, office, major equipment, and operating costs over the
2 phase implementation.
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Appendix V: Pass on system under CCAP project
Pass on modalities in the Climate Change Adaptation Programme
Background
The Climate Change Adaptation Programme has 4 outcomes namely:
I.
Climate change risks integrated into critical decision making processes for agricultural
management at the local, sub‐national and national levels
II.
Agricultural productivity in the pilot sites made resilient to the anticipated impacts of climate
change
III.
National fiscal, regulatory and development policy revised to promote adaptation responses in
the agricultural sector
IV.
Lessons‐learned and knowledge management component developed
Under outcome II, the following activities have been planned and are being undertaken:
 Crop diversification and conservation farming
 Bee keeping
 Goat rearing
 Water harvesting through construction of dams, weirs and other related infrastructure
 Reforestation
Under the crop diversification, beneficiaries have been given farming inputs with a clause that they pay
back 10% of the seed to the village seed bank which should be passed on to other farmers who should
also pass on the seed to other farmers through the village seed bank. Under small livestock promotion
(goat rearing), a farmer is advanced with two goats. Once the goats have given birth, the farmer passes
on 1 goat to the other farmers that are on the waiting list. The process is repeated for the successive
farmers leading to spreading of goats to more households for improved welfare and resilience to climate
change. This concept seeks to provide clear guidelines on how to establish and strengthen the “pass on
guidelines”. It is noteworthy that in several places the pass on modalities has been used by different
organizations in the subsector of cattle and seed. Such experiences are very important to provide lessons
in the guideline s that are proposed under this project. The purpose of the pass on modality is to ensure
that farmers have access to high quality seed and goats that enhances farmers’ alternative livelihoods in
a sustainable manner.
Establishing the mechanism
The pass on mechanism is founded on pillars that have been used in the livestock sector by organisations
such as Heifer international. The rationale of the principle is to allow families to become part of a cycle of
positive change where the receivers become donors. The concept brings in an aspect of accountability
which leads to improved management resulting in improved productivity leading to improved incomes
and reduction in poverty. Gender and family focus is key in the process. Full participation is required in
order for community transformation to take place. Before receiving gift, there has to be capacity building
i.e. equipping the community to do, to sustain and to renew their way of doing things. Social responsibility
is expected of everyone who participates in this activity. The project through the defined intervention
shares with the stakeholders what the support is going to be i.e. goat rearing and or seed/input
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distribution. Once this is agreed with the communities, the next item is to share with the group on the
concept of pass on as a mechanism to reduce hand‐out syndrome and bring about responsible partnership
in the implementation of the activities. Governance systems through constitutions and by laws covering
issues such as democratic leadership appointments, bylaws to govern members’ conduct, penalties for
misconduct, grievance and conflict resolution all need to be documented. Once the governance issues
have been agreed by the members who wish to participate, the recruitment proceeds by letting
beneficiaries append their signatures as commitment that they have accepted the terms and conditions
for taking part in the programme. According to the peculiarities of a sub sector, detailed provisions have
to be made to make the mechanism work effectively.
The mechanism needs tools for it to function properly to deliver the expected outcomes. In this regard,
the following needs to be in place and executed to ensure that the programme is on track:
1. Commitment/Agreement Forms: These should be designed to anchor the programme and should
be signed by beneficiaries to acknowledge receiving of gifts and commitment to pass on the
output from the inputs to the next person
2. Method of selection of beneficiaries: This has to be agreed in a transparent manner. Some
experiences on the project include using a raffle to select participants/ recipients
3. The register for people who have received must be maintained by the committee as a summary
of the commitment sheets. A register of people on the waiting list must also be maintained to
avoid conflict at the time when more inputs are being passed on.
4. Constitution should be in pace to govern the behaviour of the participants with clear penalties
and guidelines on how to resolve disputes that may arise in the case of fatalities or refusal by a
member to pass on the inputs.
5. A committee must be established through transparent and democratic way. This gives legitimacy
and acceptance to the committee for the interest of good governance. The committee must be
gender balanced and also representative of different communities participating on a programme
such as different age groups, gender and villages in a catchment area
The following are areas based on experience on the CCAP project where the mechanism has been applied.
It must be noted that the mechanism can be applied on different subsectors beyond what is articulated
in this document. In this regard, this document only provides the pillars on which the pass on mechanism
can be established.
Seed pass on mechanism
The beneficiaries get awareness on the programme and its pass on modality. The ones who agree form
the group and register accordingly. Afterwards, the Chairperson, Secretary and Committee members are
voted for by the group to operate with support from Camp Extension Officer and District Officers. If the
programme is oversubscribed during the first registration beyond the available inputs allocated to the
group, a method for selecting eligible candidates is agreed such as raffle draws or first come first serve
arrangement depending on the situation. The list of candidates to be admitted as members should have
a track record as farmers who have a character and history as committed farmers who have no history of
defaulting on loans.
The secretary takes record of the proceedings of the meetings including the registration of beneficiaries
and those on the waiting list if the case applies. Once the selected candidate receives, they sign on the
beneficiary list. The extension officers ensure that extension is provided to the farmer to ensure they
maximise on the output of the investment and returns on capital. This support from the extension staff

I

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

ensures that the farmer finds himself in a position to pass on the seed to empower other farmers on the
waiting list.
A concern that need to be taken note of is that seed loses potency as the pass on happens for the 3rd and
following times due to different reasons. It has to be agreed that the seed in the seed bank may need to
be sold to allow for new seed to come back in the cycle of pass on. If action is not taken, yields will reduce
gradually with more successive replants. When everyone has received the seed on the beneficiaries, the
seed bank could be established under an arrangement of cooperative or farmer group with appropriate
storage facilities.
Goats pass on mechanism
As indicated in the seed pass‐on of seed, the following need to be considered. The beneficiaries get
awareness on the programme and its pass on modality. The ones who agree form the group and register
accordingly. Afterwards, the Chairperson, Secretary and Committee members are voted for by the group
to operate with support from Camp Extension Officer and District Officers. If the programme is
oversubscribed during the first registration beyond the available goats allocated to the group, a method
for selecting eligible candidates is agreed such as raffle draws or first come first serve arrangement
depending on the situation. The list of candidates to be admitted as members should have a track record
as farmers who have a character and history as committed farmers who have no history of defaulting on
loans.
The secretary takes record of the proceedings of the meetings including the registration of beneficiaries
and those on the waiting list if the case applies. Once the selected candidate receives, they sign on the
beneficiary list. The extension officers ensure that extension is provided to the farmer to ensure they
maximise on the output of the investment and returns on capital. This support from the extension staff
ensures that the farmer finds himself in a position to pass on the goats to empower other farmers on the
waiting list.
Bee Keeping pass on mechanism
There is increasing demand for the bee keeping business which has outstripped what the project is doing
Some districts such as Chongwe have conducted market research and also started processing and
packaging the honey for the market. There has been some anecdotal evidence of reduced deforestation
in areas where bee keeping is being conducted.
Though no pass on has happened so far, the mechanism is in place for this to be done as soon the input
is available from the other farmers. It is agreed that the pass on for this sub sector happens within 12
months when the farmer should have harvested twice. There is a need to continue monitoring the fairness
of the mechanism and to closer look and the incentives for participants. At present a farmer receives 5
bee hives out of which the farmer is asked to pass on 2 bee hives. A closer economic assessment showed
that it is fair to have the pass on take place after two harvests.
Reports from selected districts
Mambwe district
Objective: to have a wider beneficiary base and sustainability beyond the project period. The mechanism
is applied on goats and crops. Management committees have been established and these are 6.
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Beneficiaries of agriculture input are expected to pass on 3 bags to management committee which will
later be bulked and sold. Seed sufficient for 0.25 ha will be given to the farmers.
Bee keepers: bee keepers are expected to pass on 2 from the 5 hives that they receive. 36 goats have
been passed on to 18 farmers. Goats are doing better due to the trainings and farmers have confidence
in the system. Payback expected to build sustainability and resilience in the community.
Kazungula District
Goat recipient passes on female goat to next beneficiary. 2 bee hives to be paid back on pass on. 5 kgs to
be paid back on all the legumes. Agreement forms and management structure is in place to deal with
management of the mechanism. Get presentation but this district is doing better and is a model. The
challenges they face on the goat front where the secondary recipients from the pass on who are not ready
in certain cases with the goat housing.
Chama: The district is only planning to have a payback system on livestock (goats). The district has
activities in bee keeping, fish farming and crop diversification/ sustainable agriculture.5% for their use.
There is need to look at mechanism to be used for storing and bulking the recoveries
Presentation from bee keeping group
Weaknesses
 Delay in pass on time
 Low occupancy rates
 Lack of quality wax
 Inadequate carpentry tools
 5 bee hives not enough
 Strengths:
 Start‐up park available
 NR availability
 Market availability
 Bee keeping is traditional skill for some people
Recommendations
 Planting of fast growing trees such as moringer for nectar source
 FD to come up with standard beehives
 Re siting of beehives in areas with challenges
 Train bee keepers in processing
 Pass on should have 2 seasons and 2 hives should be passed on
 Farmers should make more hives using the carpentry tools
 Exposure visit to be done especially Chama
 There should be frequent monitoring by collaborating departments
Sustainability
 Conducive environment
 Market
 Skills and knowledge
Discussion
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5 bee hives may not be good because the scale is not good. Calculations show that 5 beehives are still ok
and that farmers should be encouraged to reinvest into the hives the first 3 years before they start getting
dividends.
Presentation from Crop diversification group
Weaknesses
 Farmers do not receive fertilizer on the pass on for maize
 Crops such as cassava take too long for cuttings to be shared
 Size of starter packs
 Farmers demanding for sitting allowances
 Uncoordinated activities by various stakeholders
Strengths
 Beneficiary base is wide
 Food security
 Resilience
 Reduced dependence syndrome
 Bulk marketing possible
Recommendations
 Use OPV for seed
 Lead farmer retains 95%
 Give back according to the farmers’ choice
 Capacity building in extension methodologies
 Expectations from trainees to be received from farmers
 CEOs to be on top of the game in the camp on all agricultural activities
Discussion points: Allowances for the farmers. The practice has been that RDC people do not get
allowances. Projects are paying some allowances. There is need to have this issue considered at DDCC
office, so that all sectors and extension services have the same conditions. What are we selling? Demand
driven extension!!! Raffle and the 95% retention.
Seed pass on and need for fertilizer. The farmer should pass on what they have received i.e. exactly what
they received is what they pass on.
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Appendix VI: Development of technical and indigenous knowledge
systems for early warning
EARLY WARNING SYSTEM NEEDS ASSESSMENT:
MODERN AND INDIGENOUS EARLY WARNING SYSTEM
Kasaya Site Project
1. Introduction
Each community has an array of early warning indicators and well‐developed structures through which
the wisdom of the shared old community is applied to deal quickly and efficiently with risks and extremes
of weather vagaries. The structures include a council of indunas, community based organization and the
Government.
Climate is closely linked to sustainability of community livelihoods and lives. Extreme climate variability
such as high temperatures, frost, floods and droughts often have far reaching environmental, health and
socio‐economic impacts in many of these communities. To counter this trend, there is need to have in
place efficient and realistic climate risk reduction strategies, including availability of effective indigenous
and modern early warning systems to enhance the planning efforts to:
a) Reduce the negative impacts;
b) Take full advantage of positive impacts;
c) Help in adaptation to climate change.
Local communities through accumulated indigenous knowledge gained from generation to generation,
knew:
a) Patterns of weather;
b) How and when local natural disasters occurred;
c) When they were likely to recur;
d) How to plan to cope with their impacts on the natural environment, livelihoods, and lives;
e) These communities have used indigenous knowledge for critical knowledge base and survival tool
for adaptating to extreme climate events and other natural hazards;
f) They have developed techniques and strategies for forecasting, and managing climate variability
including coping mechanisms to respond to both normal and harsh conditions of their local
environments.
This forecasting depends on observation of the natural environment including:
a) Flora;
b) Fauna;
c) Stars and moon.
The modern early warning system on the other hand, uses the knowledge of the physics of the
atmosphere to predict the most probable future weather/ climate scenario. The two knowledge bases,
indigenous and modern climate science are very different but both try to solve the same problems.
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There is therefore need to integrate indigenous and modern early warning system strategies for better
climate information, in order to provide the local communities with new tools for coping with the current
climate extremes, be able to adapt to future climate changes, and for greater impacts.
2. Indigenous indicators
Indigenous knowledge and traditional methods of predicting weather/ climate were discussed with
farmers and the following gathered indicators from the community:
a) Changes in wind direction especially north westerly indicate likelihood of good rains;
b) Persistence easterlies are associated with dry conditions;
c) Extreme high temperature indicates more rains but associated with severe thunderstorms;
d) More ants after harvest indicate hunger for the next season;
e) Mopani tree more flowers less rainfall;
f) Appearance of some birds like swallows signifies commencement of the rain season. Delayed
appearance signifies late start of season;
g) More baby boys born means more rains and vice versa;
h) Singing of some birds associated with rains in the afternoon;
i) Quantity of wild fruits (More‐ more rains) though these differs from one locality to the other;
j) Mupolota (Kigelia africaan: Sausage tree) and Mubula tree (Parinari curatellifolia: Coke tree,
Hissing tree, Fever tree) heavy bearing of flowers means less rainfall.
These methods are somewhat useful hence the need to revisit and the community and meet the old
people to further harmonise the methods and document these in localities
3. Modern Early Warning Indicators: Weather information interpretation
Previous seasonal forecasts were read and translated in local language. Early effective rains coupled with
type of soil and conservation tillage (ripping and planting basins) affected crop production (positively/
negatively). Kasaya and parts of Sikaunzwe experienced flooding from Ngwezi River determined planting
of rice crop.
Frost occurrence in Kasaya catchment is characterized by evening haze‐smoke in valleys or Mbundu in
local language with winds coming from west/south side. Measures to address frost include fencing of
small gardens, watering in the early morning hours before dawn, covering with grass and putting fire in
coldest places around 04 to 06 hours (early morning) ‐ Kafifi Kamaloyi.
Early warning and disaster risk terminologies were discussed and other topics such as: ‐
a) Start of the season
b) End of the season
c) Duration of the season
d) Drought/flood information
e) Rainfall prediction
f) Planting time
g) Weather /climate forecasting
h) Weather/climate recording
i) Climate change information
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The various coping and adaption methods are in place in the communities such as: ‐
a) Gardening
b) Bee keeping
c) Goat keeping
d) Wild fruit cropping
e) Charcoal burning
f) Timber cutting
g) Early planting
h) Crop diversification
i) Conservation agriculture (minimum tillage, crop rotation and crop residue retention)
j) Applying animal manure
k) Grass cutting for fodder
4. Summary of indicators
Comparison
How communicated
How taught
How explained

Indigenous EWS
Oral, secretive
Observation, experience
Spiritual and social

No.
1

Indicator
Birds – Swallows by December

2
3

Ants in the field during the growing season
North‐westerly winds from October and during rainy
season
Dew point on the ground
Fog lifting up
Presence of spider webs
Presence of a lot of wild fruits
Below normal rainfall
Red skies when the sun is setting
A lot of mosquitoes during summer October to
December
When Mopani tree flowers
Red ants experienced
Millipedes
Small red frogs crocking
Persistent cold air from October – November
Persistent southern winds
A lot wild rats

4
5
6
7
8
9
10
11
12
13
14
15
16
17

Modern EWS
Written
Lectures, theories
Theory, “value free”
Forecast
Signifying start of the season and a lot of rains during the
season
Hunger
Signs of rains
No rains
Rains later in the afternoon
Heavy flooding
Expected drought and hunger
Frost expected in winter
Cold weather at night
Rains expected
A lot of rains expected
A lot of rains expected
Rains expected
Rains expected
Erratic rains and delayed start of the season
Little rainfall
Little rains
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Appendix VII: Identified baseline and needs for water infrastructure
Water infrastructure baseline (Eastern Province)
Infrastructure

Number

Location

Farmer‐scale ponds

Mambwe – 0
Nyimba ‐ 80

Community‐based
multipurpose weirs
Boreholes

Mambwe – 0
Nyimba – 0
Mambwe – 385

0
Mombe camp ,Ndake
camp,Michimadzi,Hofmyre
camp,
Central
1,
Chipembe,Vizimuba camp
and Mtilizi camp
0
0
Tsokalankhuku,
Nsefu,
Masumba,
Malama,
Mphomwa,
Chikowa,
Jumbe, Kakumbi, Ncheka,
Msoro & Kasamandi
0
Msoro
0
0
0

Nyimba – 0
Solar or biomass
pumps
Water
distribution
channels (canals)

Mambwe – 1
Nyim ba – 0
Mambwe: 0
Nyimba: 0

Capacity
and
lifespan
0
15‐25m3
Life span 25years

People
reached
(male / female)
0
Male‐49; Female‐180

0
0
>8 years

0
0
Male: 6,098
Female:9,148

0
0
> 8years
0
0
0

Male: 16; Female: 12
0
0
0

Location
as specific as possible
Kasamanda,
Msoro
central,
Tsokalankhuku,
Mphomwa,
Kamphasa,
Jumbe, Chikowa, Nsefu,
Masumba 1& 2, Ncheka,
Kakumbi 1 & 2 camps and
Malama camps
Mombe camp ,Ndake
camp,Michimadzi,Hofmyre
camp,
Central
1,Chipembe,Vizimuba
camp and Mtilizi camp

Capacity and lifespan

People
reached
(male / female)
Male: 210
Female: 210

150
Mambwe – 30

‐
All camps

‐
1,667 m3

Nyimba – 16

All camps

30 m3

46
Mambwe – 18

‐
Chikowa,
Mphomwa,
Kamphasa,
Jumbe,
Kasamanda,
Tsokalankhuku,
Msoro
central, Masumba 1&2,

‐
6,480litres/day
>8years

Water Infrastructure Needs (Eastern Province)
Infrastructure

Number

Farmer‐scale ponds

Mambwe: 70

Nyimba – 80

Total
Community‐based
multipurpose weirs

Total
Boreholes

15‐25 m3
Life span 25years

15‐25 m3

Male:49
Female: 180

Life span 25years

649
Male: 800, Female:
800
Male: 400, Female:
400
2,400
Male: 410
Female: 410
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Kakumbi 1& 2 , Nsefu and
Ncheka camps
All blocks

Nyimba – 9
Total
Solar or
pumps

Nyimba – 0
9
Mambwe – 1

‐
Kalongo, Masumba and
Msoro blocks
0
‐
Kasamanda camp

Nyimba – 0

0

6,480litres/day
>8years
‐
6,480litres/day
>8years
0
‐
94.26m3
5‐8years
0

1

‐

‐

27
Mambwe – 9 (Solar)

biomass

Total
Water
distribution
channels (canals)

Total

Male:240
Female: 240
1,300
Male: 135, Female:
135
0
270
Male: 25, Female: 25

50

I

0

Water infrastructure baseline (Lusaka Province)
Infrastructure

Number

Farmer‐scale
ponds

1. Chirundu – 8
2. Chongwe – 136

3. Luangwa – 23
4. Rufunsa ‐ 86

Total
Community‐based
multipurpose weirs

Total
Boreholes

Total
Solar pumps

Total
Water distribution
channels (canals)

Total

253
1. Chirundu – 0
2. Chongwe – 2
3. Luangwa ‐ 0
4. Rufunsa – 1
3
1. Chirundu – 397
2. Chongwe – 350
3. Luangwa – 248
4. Rufunsa ‐ 32
1,027
1. Chirundu – 2
2. Chongwe – 3

3.
4.
6
1.
2.
3.

Luangwa – 1
Rufunsa ‐ 0
Chirundu – 0
Chongwe – 1
Luangwa – 3

4. Rufunsa – 0
4

Location
as specific as possible
Chirundu central camp (6), Sub‐
center camp (2)
Honda, Kanakntapa, Palabana,
Kapete, ellensdale, Kasenga and
Katoba camps
Kaunga B, Kaunga A, Chitope and
Lunya A camps
Lukwipa,
Mwachilele,
Nyangwena,
Chiyota,
Nyampande and Sinjela camps

Capacity and lifespan

‐
Lukoshi camp (Nchute) and
Kapete camp
‐
Luwipa camp

‐
150 cubic meters
1500 Cubic meters
‐
200 cubic meters

Spread out in all the Districts

Hand pumps

Kayuni camp (Siankapu village)
Shelleni camp (Kabeleka village)
&
Mwalumina
camp
(Mwalumina village)
Chafukula
‐

1.5 – 2.5 cubic meters
per second

‐

‐
Katoba
Chitope (2) and Lunya A (1)
camps
‐
‐

‐
‐
‐

‐
150
500

‐
‐

‐
650

Average is 20 m x 30 m
– Lifespan 2 years
20 m x 30 m

People
reached
(male / female)
120
2,040

20 m x 30 m

345

20 m x 30 m

1,490

3,995
‐
150
1,200
‐
215
1,565
‐
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Water infrastructure needs (Lusaka Province)
Infrastructure

Number

Farmer‐scale ponds

Chirundu – 32

Location
as specific as possible
4 ponds per camp

Chongwe – 153

9 ponds per camp

Luangwa – 51

6 camps out of 9

Rufunsa – 112

8 ponds per camp

348
Chirundu – 16
Chongwe – 17

‐
2 per camp
1 per camp

Capacity
and
lifespan
20 m x 30 m
– Lifespan 2 years
20 m x 30 m
– Lifespan 2 years
20 m x 30 m
– Lifespan 2 years
20 m x 30 m
– Lifespan 2 years
‐
‐
‐

Luangwa – 18

2 per camp

‐

Rufunsa – 16

2 per camp in 8 camps

‐

67
Chirundu – 21

‐
‐

Chongwe – 170

‐
2 x 7 camps with 1 camp
having 7
10 per camp

Luangwa – 20

3 camps

‐

Rufunsa ‐ 120

10 per camp

‐

331
Chirundu – 14
Chongwe – 34

‐
2 per camp
2 per camp

‐
‐
‐

Luangwa – 18

2 per camp

‐

Rufunsa – 36

3 per camp

‐

102
Chirundu – 0
Chongwe – 0
Luangwa – 0
Rufunsa – 0

‐
‐
‐
‐
‐

‐
‐
‐
‐
‐

Total
Community‐based
multipurpose weirs

Total
Boreholes

Total
Solar pumps

Total
Water
distribution
channels (canals)

‐

People reached (male
/ female)
5, 179 farmers
31, 101 farming house
holds
4,000
farming
households
14,
702
farming
households
54,982
5, 179 farmers
31, 101 farming house
holds
4,000
farming
households
14,
702
farming
households
54,982
5, 179 farmers
31, 101 farming house
holds
4,000
farming
households
14,
702
farming
households
54,982
5, 179 farmers
31, 101 farming house
holds
4,000
farming
households
14,
702
farming
households
54,982
‐
‐
‐
‐

Water infrastructure baseline (Muchinga Province)
Infrastructure

Number

Location
as specific as possible

Capacity and lifespan

People reached (male
/ female)

Farmer‐scale ponds

25

Chibale Camp (20),
Kaloyya camp (2)
Kambombo camp (1)
camp, Chilubanama
camp (1)

(10 x 10) meters
holding about 200
fingerlings,

123 (60
females)

male,
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Community‐based
multipurpose weirs

7 temporal weirs

Life span is 6 months.
Capacity 3 hectares
per weir

225
NIL

Temporal
weirs
(Chibale camp 5,
Kalovya camp 2)
All camps
NA

Boreholes
Solar or biomass
pumps
Water
distribution
channels (canals)

50 individuals per weir
(Gender balanced)

NA

65000
NA

NIL

NA

NA

NA

Water Infrastructure Needs (Muchinga Province)
Infrastructure

Number

Farmer‐scale ponds

200

Total
Community‐based
multipurpose weirs

200
15

Total
Boreholes

15
50

Total
Solar or
pumps

biomass

Total
Water
distribution
channels (canals)
Otal

50
50

50
200
200

Location
as specific as possible
Chibale (50), Chama Central
(25)Lundu (50), Kalovya (25),
‐
Chibale, Kalovya, Lundu

‐
Chama central 2, Kanyerere 2,
Kalovya 2, Sitwe 2, Chifunda 2,
Chikwa 2, Buli 2, Mundalanga 2,
Tembwe 2, Zoole 2, Mapamba 2,
Chifunda 2, Chikwa 2, Mulilo 2,
Chimpamba 2, Manga 2, Chigoma
2,
Sitwe 2, Kambombo 2,
Dungulungu 2, Nthonko 2, Lundu 2,
Chilubanama 2, Chibale 2,
Kanyelele 2
‐
Chama central 2, Kanyerere 2,
Kalovya 2, Sitwe 2, Chifunda 2,
Chikwa 2, Buli 2, Mundalanga 2,
Tembwe 2, Zoole 2, Mapamba 2,
Chifunda 2, Chikwa 2, Mulilo 2,
Chimpamba 2, Manga 2, Chigoma
2,
Sitwe 2, Kambombo 2,
Dungulungu 2, Nthonko 2, Lundu 2,
Chilubanama 2, Chibale 2,
Kanyelele 2
‐
Chibale (50), Chama Central
(25)Lundu (50), Kalovya (25),
‐

Capacity
and
lifespan
40,000 fingerlings
All year round
‐
Life span is 6
months. Capacity 3
hectares per weir
‐
To be Advised

People to reached
(male / female)
1200 (600 males, 600
females)
11,200
750 (50 individuals per
weir
Gender
balanced)
750
24,000

‐
To be Advised

24,000
10,000

‐
40,000 fingerlings
All year round
‐

10,000
1,200 (600 males, 600
females)
1,200

Capacity and lifespan

People reached (male
/ female)
30 males and 30
females per pond

Water infrastructure baseline (Southern Province)
Infrastructure

Number

Farmer‐scale ponds

15

Location
as specific as possible
2 Gwembe, 6 in
Namwala,
7
in
Kazungula

20
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Community‐based
multipurpose weirs
Boreholes
Solar or biomass
pumps
Water
distribution
channels (canals)

10
Non‐functional
weirs
1,520 – Functional
266 – Non Functional
3

4 in Gwembe, 4 in
Kazungula, 2 Siavonga
Kazungula,
Gwembe,
Namwala and Siavonga
2 Namwala, 1 Kazungula

20

5 Years

80 Male, 80 Females
per Boreholes
‐

4 ‐ functional

3 in Kazungula and 1 in
Namwala

20 Years

‐

5 Year

Water Infrastructure Needs (Southern Province)
Infrastructure

Number

Farmer‐scale ponds

118

Total
Community‐based
multipurpose weirs

118
20

Total
Boreholes

20
1,200

Total
Solar or biomass
pumps
Total
Water
distribution
channels (canals)
Total

1,200
60
60
22
22

Location
as specific as possible
Kazungula, Gwembe, Namwala and
Siavonga (2 per camp in all the four
districts)
‐
Kazungula, Gwembe, Namwala and
Siavonga (5 per district )

Capacity
lifespan
20 years

and

People reached (male
/ female)
30 males and 30
females per pond

‐
Approximately
120,000M3 per Weir

60
600 males and 600
females per weir

15 years
‐
5 years

‐
Kazungula, Gwembe, Namwala and
Siavonga (320 per district)
‐
Kazungula, Gwembe, Namwala and
Siavonga (15 per district)
‐
4 Kazungula, 6 Gwembe, 8
Namwala and 4 Siavonga
‐

‐
5 Years
‐
15 years
‐

1,200
1 borehole per 40
households = 48,000
48,000
3,700 beneficiaries
3,700
2,500
beneficiaries
per canal
2,500

Water infrastructure baseline (Western Province)
Infrastructure

Number

Farmer‐scale ponds

1.
2.
3.
4.

Total
Community‐based
multipurpose weirs

Sioma‐
Mulobezi‐17
Sesheke‐
Senanga‐

17
1. Sioma‐ Non
2. Mulobezi‐ 3
3. Sesheke‐ Non

Location
as specific as possible
1. Sioma
2. Mulobezi‐Machie
(4) Mulauli (6)
Bwina (2)
Mulobezi (1)
Sichili (1)
Namakobwe (4)
3. Sesheke;
4. Senanga

Capacity and lifespan

‐
1.
2.

‐
1.
2.

Sioma‐ N/A
Mulobezi; around
Kisima

1.
2.

3.
4.

Sioma
Mulobezi‐
Unknown
but
dry up by August
Sesheke;
Senanga

Sioma
Mulobezi;
unknown

People reached (male
/ female)
1. Sioma;
2. Mulobezi;
Machie (264 m,
336 f) Mulauli
(70m, 90 f)
Bwina
(130m,
170 f)
Mulobezi (70 m,
80 f)
Sichili (80 m, 100
f)
3. Sesheke;
4. Senanga
1,240
1. Sioma
2. Mulobezi (90 m,
100 f)
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4.
Total

3

Boreholes

1.
2.
3.
4.

Total
Solar or
pumps

biomass

Water
distribution
channels (canals)

Total

276
1.
2.
3.
4.
1.
2.
3.
4.

71

Senanga‐ Non

3.
4.
‐

Sesheke; Non
Senanga; Non

3.
4.
‐

Sesheke;
Senanga

3. Sesheke;
4. Senanga
190

Sioma‐
Mulobezi‐143
Sesheke‐ 133
Senanga‐

1. Sioma;
2. Mulobezi; all wards
(Nawinda ward: 17,
Luamuloba ward: 27,
Sichili
ward:
26,
Mulobezi ward: 26,
Machile ward, 41 and
Kamanga ward: 6)
3. Sesheke; in all the
Wards
in
the
District
4. Senanga;
‐
1. Sioma
2. Mulobezi‐Nil
3. Sesheke;
4. Senanga
1. Sioma
2. Mulobezi‐
(Nawinda ward: 11
(Musengele,
Masese, Sitamba,
Mboma,
Ikwe,
Sisibi, Kanyenze,
Lunji, Namolo, Situ
and Nalitondo) ,
Luamuloba
ward:13
(Lusibi,
Mafo,
Sebeta,
Tangamweto,
Mumbilwe,
Muchinga,
Munyeke, Bulila,
Namapusi,
Kalobanda,
Sejamba, Musenza
and
Namatwi)
damaged,
Sichili
ward: 4 (Kanyimba,
Namakala,
Luwamwila
and
Sichili)
and
Kamanga ward:3
(Kamanga, sibala,
Sibwaulu)
3. Sesheke;
4. Senanga;
‐

1.
2.

1.
2.

3.
4.

Sioma
Mulobezi;
2
commercial‐
more than 1.5L/s
and the rest are
domestic‐up to
0.7L/s
Sesheke;
Senanga;

‐
5.
6.
7.
8.
5.
6.
7.
8.

Sioma
Mulobezi‐Nil
Sesheke;
Senanga
Sioma;
Mulobezi; good
Sesheke;
Senanga

Sioma‐ Non
Mulobezi‐ Non
Sesheke‐ Non
Senanga‐ Non
Sioma‐ 3
Mulobezi‐ 28
Sesheke‐ Non
Senanga‐
40+
canals

‐

3.
4.

Sioma
Mulobezi‐more
30,000
Sesheke;
Senanga

30,000
1. Sioma
2. Mulobezi‐Nil
3. Sesheke;
4. Senanga
1. Sioma
2. Mulobezi; (over
2500 f and over
2000 males)
3. Sesheke;
4. Senanga

4,500

I

I
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Water infrastructure Needs (Western Province)
Infrastructure

Number

Farmer‐scale ponds

Sioma: 20
Sesheke: 100 Ponds
which should hold
water permanently

Community‐based
multipurpose weirs

Boreholes

Solar or
pumps

Senanga
Mulobezi
Non
Sesheke: 20 weirs

Sioma: 150(15 in each
of the ten wards)
Sesheke: 266

biomass

Senanga:
Mulobezi
Sioma: 150(15 per
ward)
Sesheke: 65 pumps
that is 5 per camp.

Senanga:
Mulobezi

Location
as specific as possible
Sipangule, lyabangu,
Nalwashi.
Maondo,
katongo,
Research camp, Boma,
katima, lusu east, lusu
west,Njokomalomo,
Kalobolelwa, Silumbu,
Ngweze, Imusho and
Luampungu

Capacity and lifespan

People reached (male
/ female)

Have
water
throughout the year
Perennial

1500 females and
1000 males.
23,782:
13
017
FEMALES AND 10, 765
MALES

N/A
2 Sonso, 2 Walawala, 2
Kaliki, 2 Njoko,1 Lusu
East, 4 Nangombe, 2
Maziba, 2 Mazaba, 2
Luampungu

‐
Perennial

‐
23,782
(13,
females, 10,
males)

In all the camps

15 years

Over 5,000( 60 %
females)
23,782
(13,
017
females, 10, 765
males)

Over 20 years

Over 3,000( of which
60 % are females)
7, 155
(4,155 females and
3,000 males)

Maondo,
katongo,
Research camp, Boma,
katima, lusu east, lusu
west,Njokomalomo,
kalobolelwa, silumbu,
Ngweze, imusho and
luampungu

In all the nine camps
Maondo,
Katongo,
Research camp, Boma,
Katima, Lusu East,
Lusu
West,
Njokomalomo,
Kalobolelwa, Silumbu,
Ngweze, Imusho and
Luampungu

017
765

I

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

Water
distribution
channels (canals)

Sioma: 4 canals

Sesheke: 5 old ones to
be cleared and 26 to
be constructed.

Senanga: 40+
Mulobezi:

2 in Nangweshi camp
and 2 in Kalongola
camp
Maondo,
Katongo,
Research camp, Boma,
Katima, Lusu East,
Lusu
West,
Njokomalomo,
Kalobolelwa, Silumbu,
Ngweze,
Imusho,
Luampungu
All Wards

‐

1,050 (650 females,
400 males)
7, 155
(4155 females
3,000 males

Table 47: Baseline availability compared with needs of water supply systems in five target provinces.

and

I
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Appendix VIII: Baseline and needs for climate resilient practices
Table 48 (below): Detailed alternative livelihood baseline and needs in each province.

Alternative livelihood Baseline and Needs (Lusaka Province)
Livelihood
practice

Bee‐keeping

Baseline: How many
farmers
currently
practice (male / female)
1.
2.
3.
4.

Goat raising

Chicken raising

Fish farming

Dairy farming

Juice processing

1.
2500
2.
6000
3.
4300
4.
1.
1200
2.
9951
3.
4200
4.
5620
1.
2.
136
3.
4.
1.
2.
105
3.
4.
1.
2.
3.
4.

Chirundu – 15
(3F/12M)
Chongwe – 40
(8F/32M)
Luangwa – 45
(5F/40M)
Rufunsa ‐ 8
(8M)

How many new
farmers would
be trained
(male / female)
100
510
90
180

Chirundu

‐

200

Chongwe

–

680

Luangwa

–

350

Rufunsa ‐ 940
Chirundu –

300
200

Chongwe

–

1700

Luangwa

–

500

Rufunsa

‐

1500

Chirundu – 8
Chongwe –

32
153

Luangwa –23
Rufunsa ‐ 86
Chirundu – 4
Chongwe –

51
112
200
580

Luangwa – 0
Rufunsa ‐ 6
Chirundu – 0
Chongwe – 0
Luangwa – 30
Rufunsa ‐ 0

0
30
200
600
300
600

Inputs
needed
(aside
from
training)
‐bee hives
‐protective
clothing
‐cans/drums
‐processors
‐smokers
‐manuals
‐scales
‐bottles
‐lables

cost

Average
income
annum

per

I
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Mushroom raising

1.
2.
3.
4.

Chirundu – 0
Chongwe – 3
Luangwa – 0
Rufunsa ‐ 0

200
170
100
120

Alternative livelihood Baseline and Needs (Muchinga Province)
Livelihood practice

Baseline:
How
many
farmers
currently practice
(male / female)
40 (30 females/10
males)
556 (300 males,
256 females)
12000 (7000 males
females, 5000)

How
many
new
farmers would be
trained
(male / female)
200 (50 males, 150
females)
300 farmers (150
Males, 150 females)
300 farmers (100
males, 200 females)

Fish farming

30 farmers

20 (10 males & 10
females)

Dairy farming

nil

Beef Cattle

37 farmers
male)
nil

15 (8 males, 7
females)
60 (30 males, 30
females)
100

Bee‐keeping
Goat raising
Chicken raising

Mushroom raising

(all

Inputs needed (aside
from training)

cost

Average
income
annum

Bee hives, protective
clothings, buckets,
600 Goats for pass on
program
600 Improved local
Chickens, 40 feeders,
40 drinkers, feed,
Vaccines
Fingerlings, transport
for transportation of
fingerings
15 Dairy heifer & 1
dairy bull
60 Cattle, vaccines

USD 3192

To be advised

USD 21000

To be advised

K51,000

To be advised

K 18000

To be advised

K 87,000

To be advised

K 180,000

To be advised

Mushroom spores, 5
refrigerators

K 30000

To be advised

cost

Average
income
annum

per

Other:

Alternative livelihood Baseline and Needs (Southern Province)
Livelihood practice

Baseline:
How
many
farmers
currently practice
(male / female)
28 (18 Males, 10
Females)
‐
Kazungula
and
Gwembe

How many new
farmers would be
trained
(male / female)
256 (128 Males,
128 Females)

Goat raising

10,550
females
Males)

5000 (2500male,
2500 females)

Chicken raising

31,650
Males,
Females)

Bee‐keeping

(6250
4300

(15,825
15,825

15,900
Males,
Females)

(7,950
7,950

Inputs needed
from training)

(aside

‐Beehives
‐Protective clothings
‐Honey
harvesting
equipments
‐Processing equipments
‐Improved
Goat
structures
‐Improved Goat breeds
‐Vaccination Kits
‐Feed
‐Incubators
Vaccines, ‐Residue floor
housing
units
‐
Supplementary feed,

$ 55,000

$ 15,000

$100,000

$20,000

$60,000

$ 12,000

per
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Fish farming

6 (5 males,
Female)

1

60 (30 Males, 30
Females)

Dairy farming

425 (320 Males,
105 Females) –
Kazungula,
Siavonga,
Namwala
None

1180 (590 Males,
590 Females)

Mushroom raising

15 Members of one
women club in
Gwembe

120 (60 Males, 60
Females) in all four
districts

Other:
Orchad Production

12 (8 Males, 4
females)

40 (20 Males, 20
Females)

Juice processing

50 (25 Males, 25
Females)

‐Drinkers
and
food
troughs
‐Fingerings
‐Cages
‐Feed (Crop residues)
‐Fertilizers
‐Milking cans
‐Milk Collecting and
cooling facilities
Supplementary feed
‐Improved housing unit
‐Processing equipment
‐Packaging Materials
‐Assorted Fruits
‐Crop residues (soya
bean)
‐Spores (seed)
‐Housing unit
‐Packaging material
‐Seedlings
‐Fencing materials
‐Manure and fertilizer
‐Pesticides

$ 150,000

$ 25,000

$ 200,000

$ 40,000

$ 100,000

$ 20,000

$ 90,000

$ 15,000

$ 100,000

$ 20,000

I

Other:

Alternative livelihood Baseline and Needs (Eastern Province)
Livelihood
practice

Bee‐keeping

Goat raising

Chicken raising

Baseline:
How
many
farmers
currently
practice(male
/
female)
Mambwe:
Male: 90
Female: 60

How many new
farmers would be
trained
(male / female)

Inputs
needed(aside from
training)

Cost (ZMK)

Average income
per annum (ZMK)

Mambwe: Male:
975
Female: 975

2,730,000

468,000

Nyimba:
Male‐531
Female ‐ 136
Mambwe:
Male:7,350
Female: 3,150
Nyimba:
Male – 8,000
Female: ‐ 4,000

Male – 100
Female ‐ 100

Bee
hives,
protective clothing,
smokers, buckets,
honey
pressers,
drums.
.

2,125,200

195,000

Improved breeds,
feed and drugs
Improved breed,
poultry housing ,
Feed and drugs
Improved
breed
and
poultry
housing

1,050,000

45,000

Mambwe:
Male: 13,754
Female: 9,169
Nyimba:
Male – 3,000
Female – 3,400

Mambwe:
Male: 8,023
Female: 8,023
Male – 1,000
Female – 2,000

Male: 5,160
Female: 5,160
Male – 3,000
Female – 1,000

30,000

1,604,600

98,000

630,000

72,000
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Fish farming

Dairy farming

Mambwe:
Male: 19
Female: 6
Nyimba:
Male – 49
Female ‐ 180
Mambwe: None

Juice processing

Nyimba: none
Mambwe: None

Nyimba: None
Mushroom
raising

Mambwe: None

Nyimba: None
Other:

Mambwe:
Male – 380
Female ‐ 260
Nyimba:
Male – 540
Female – 1,620

Mambwe:
Male: 50
Female: 50

Fingerlings

Male – 100
Female ‐ 200
Mambwe:
Male: 10
Female: 5
N/A
Mambwe :
Male: 75
Female: 75

1965,000

45,000

210,000

20,000

1,612,500

144,000

N/A
1,000,000

N/A
140,000

400,000

112,500

Mushroom
production
building, Seed and
solar driers

1,200,000

255,300

640,000

307,200

Banana
processing
machines,
Cold room,
Packaging
materials

3,475,000

105,560

3,760,000

110,620

Cost (USD)

Average income
per annum
(USD)

Milk
breeds,
Milking
parlour,
feed & drugs
N/A
Mango juice
Processing centre
& equipment &
packaging
materials

Male – 120
Female‐ 120
Mambwe:
Male: 250
Female: 250
Male – 320
Female ‐ 320
Male – 860
Female ‐ 860

Male:1,560
Female:1520

I

Juice

Alternative livelihood Baseline and Needs (Western Province)
Livelihood
practice

Bee‐keeping

Baseline:
How
many
farmers
currently
practice(male/
female)
Mulobezi
Less than 5 known;
mostly
harvest
from wild

How many new
farmers would be
trained
(male / female)

Inputs
needed(aside from
training)

15
males/20
females

 Bee hives and
accessories (42
hives)
 Protective ware
 Honey pressers
 Packaging
materials
 Transportation



1890






728
3500
82
800

Total
Goat raising

9000

7,000
Mulobezi
About 1000

46
males,
females

84

 Improved goat
breeds
(330
goats)
 Local breeds
 Medicines/vacci
nes

9000






8690
5500
660
8030
1500
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 Goat housing
 Transportation
and permits
 Testing
for
diseases
Total

25,040

Chicken raising

Mulobezi
Over 6000

40
males,
females

74

 Parent
stock
(450)
 Drinkers
 Feeders
 Feed
 Incubator
 Solar power
 Vaccines/medici
nes
 Housing/Fencing

Total
Chicken
(Layers)










11250
270
270
1000
2790
3070
300
2040

18000

20,990
raising

Nil

45 (25 females and
20 males)











Total
Fish farming

Total
Dairy farming
Juice processing
Mushroom raising
Other: Pigs

Total

 660

Mulobezi
13
males,
females

Nil
Nil
Nil
Mulobezi
Over 200

0

62
males,
females

Nil
Nil
Nil
45
males,
females

93

70

Pullets (400)
Drinkers
Feeders
Feed
Vaccines/medici
nes
Housing
Egg trays
Transport
Solar lighting

 PVC pipes
 Dam Liners (33
ponds)
 Feed
 Harvesting nets
 Fingerlings
 Hand tools
 Transportation
‐
‐
‐
Breeding
stock
(24)
Feed
Vaccines/medicine
s
Transportation
Housing
Heating
equipment (solar)
Cleaning materials
and accessories











4000
180
180
9075
200
800
10
873
682

16,000
 2310
 2970
 11550
 2640
 3267
 400
 2000
25,137
‐
‐
‐
 2880
 4040
 300
 1460
 6000
 1020
 300

16,000

14701.5

‐
‐
‐
14400

I
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Appendix IX: Baseline survey of existing storage centres
Storage Centres Baseline (Lusaka Province)
Type
of
storage
center
1. Chirundu

Number

Location

Who maintains

Maintenance
costs

8

Farmers,
FRA,
MoA,
FRA

Average
of
between $500 to
$1000 annually

2. Chongwe

19 – storage
sheds
2
–
milk
collection
centers
3 FRA Sheds and
9 Community
centers/halls
14

Halonga,
Chikanzaya,
Mweemba,
Pambazana,
Lusitu,
Malengo,
Maunga,
Ibbwemunyama
All districts

Number of
farmers
using
230,
610,
332,
1020
520,
876

Co‐operators

30,000

17,070

4,000

170

500

246,
425,
130
4,341

3. Luangwa

4. Rufunsa –
Cooperative
shades
Total

Palabana
Kanakantapa

&

Chitope, Luangwa,
Kakaro
1 in each camp
with one camp
having 3

FRA
and
Cooperators/C
ommunities
The
cooperators

55

35,000

Cost of usage by
farmer
Average of $50 to
$100 annually

$80

Depends on the
cooperative by‐
laws

2,426,528

Storage Centres Baseline (Eastern Province)
Type of storage
center

Number

Location

Who maintains

Maintenance
costs (Kwacha)

Mambwe:
Storage sheds

05

Kasamanda,
Masumba, Nsefu
and Mphomwa

570,000
850,000
750,000
640,000

Nyimba:
FRA
Sheds
Nyimba: Storage
sheds

3

Mtilizi, central I
and Mchimadzi
Vizimumba,
Central
and
Hofmyre

ADRA‐
(Kasamanda)
COMACO‐
(Masumba
&
Nsefu)
Mphomwa
‐
(Cooperative )
FRA

Number
farmers
using
6,976
2,403
1,557
1,882

‐

12,000

‐

Private
owners/Co‐
operatives

‐

12000

‐

Total

23

2,810,000

36,818

‐

Maintenance
costs

Number of
farmers
using

Cost of usage by
farmer

15

of

Cost of usage by
farmer
‐
‐
‐
‐

Storage Centres Baseline (Muchinga Province)
Type of storage
center

Number

location

Who maintains
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Sheds

10

Total

10

Bazimu
Block,
Mphalau
Senga
Block,
Luangwa
Block, Lunzi Block

Farmers,
and CDCU

FRA

5000 per Shed

50, 000

All farmers
in
their
respective
camps near
the sheds
‐

I

K 12,000 per
month for storage
of fertilizers, seed,

‐

Storage Centres Baseline (Southern Province)
Type of storage
center

Number

location

Warehouses

5

‐Namwala
Gwembe
‐Siavonga

Community
sheds

12

‐Namwala
‐Kazungla
‐Gwembe

Total

17

‐

Who maintains

Maintenance
costs

Number
of
farmers using

Cost
usage
farmer

of
by

Individuals
(Private
Owners)

$500

2,000

Used
during FISP
Cost is to
Govt

Cooperatives

$ 500

6,000

1,000

8,000

‐

Storage Centres Baseline (Western Province)
Type of storage
center

Number

location

Who maintains

Maintenance
costs

Number
of
farmers using

Warehouse

2

Machile

Machile MPCS

Unknown

0ver 3000

Warehouse

3

Mwimboloti
MPCS

Unknown

12000

Warehouse

1

Mulobezi‐
Kasima,
Mulobezi
Mulanga
Sichili

Cost
of
usage
by
farmer
Cleaning
and
bush
clearing
around
facility
““

Unknown

500

““

Warehouse
Warehouse
Slab
Slab

1
1
1
1

Bwina
Sanembo
Lonze
Mulobezi

Tulye‐Tonje
MPCS
Cooperative
Cooperative
Cooperative
Cooperative/G
RZ

Unknown
Unknown
Unknown
Unknown

““
““
““
““

Total

10

Over 500
300
5000
Within 12000
above
33,500

Muchinga

Southern

Western

Yes,
Big

Yes – Maize and
cotton

Sesheke;
YES‐local
transporters/individuals

Transportation
Question
Do private
providers

Province/District Responses
Eastern
Lusaka
service
provide

Yes, with Ox carts and small
trucks

Yes, ox‐carts
average 60%

and

Aliboo,
freight,
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transportation
of
products? If so, which
ones?

Dasma
and
Translite

How much do they cost
the farmer?

Ranges from K5 to K10 per
50 kg bag

Average
K10/ton/km

What percentage of
farmers uses these
providers?
What
percentage of farmers
uses alternative sources
of
transportation
besides private service
providers?
Which
ones?.

‐ 40%
‐ 60%
‐ Bicycles and motor bikes
though this can also be
hired.

About 40%
Alternative = 10%

of

Depends on
distance (to be
advised)

$ 0.5/ 50kg bag

75%, using ox‐
carts ‐
Majority
of
farmers who
need
transportation
use
this
transport. Few
farmers use
small buses

 90%
 10%
alternative
sources (Ox‐
cart
and
Bicycles)

I

Mulobezi: Yes; local
transporters (Catholic
Church, Council tractor
and private individuals)
Sesheke; K10 per 50kg
bag
Mulobezi: K10‐15 per
50 Kg bag of e.g. maize
Sesheke;
15%
Service Providers,
use ox‐carts
Mulobezi: 25‐30%
service providers,
75% use Ox‐carts

Table 49: Baseline availability of storage and market access systems in the 16 districts and estimates of requirements
needed to provide storage and market access services

use
85%
use
70‐
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Appendix X: Characteristics of targeted climate resilient crop varieties for Region I and II
Crop

Climate Resilient
Variety

Beans  Lyambai

Variety Characteristics





 Lukupa






 Lwangeni





 Mbereshi





Cowpe  Bubebe
as

Baseline Values

Barriers to be addressed to attain
adoption

Legume Crops
Average Yield (MT)
Early maturing variety
 Baseline yield levels of the  Lack of seeds
current varieties; 0.35
 Currently this will be addressed under
80 to 90 days to maturity
MT/ha
the FISP e-voucher system
Grain type: Red mottled
 Male headed = 0.45;
implemented by Ministry of
Yield potential is 1.5-2.0T/ha. (30-40
 Female headed = 0.24
X 50kg bags)
Agriculture – MoA has the e-voucher
Dwarf variety and early maturing
system that provides flexibility for any
75 to 80 days to maturity
farmer to get inputs of their choice.
Grain type: Cream speckled
 MoA is promoting locally produced
Yield potential is 1-1.5T/ha 20-30 X
seed by Small Scale Farmers (SSFs)
50 kg bags)
and hence this could be replicated in
80 to 90 days to maturity
the target districts.
Grain Type: White
 Lack of knowledge
Yield potential is 3-4T/ha. (60-80 X
 Currently the Agricultural Productivity
50kg bags)
Programme for Southern Africa –
Grain Type: Red mottled
APPSA is promoting dissemination of
Days to Physiological Maturity: 80-90
improved climate resilient legume
Yield Potential: 1.5-2.0 T/ha (30-40 x
varieties. These efforts will be
50 kg bags)
leveraged on by the project.
 In addition Farmer Field Schools will
be promoting these improved seed
varieties.
 Lower consumption levels due to
unfamiliar taste
 The promotion efforts by APPSA
include dissemination of information
on taste and food preparation.

 Short maturing variety
 Time to Maturity : 2-3 months
 Growth habit: Erect

 Baseline yield levels of the  Barriers are as in the case of beans (i.e.
current varieties; 0.550
lack of seeds; lack of knowledge; lower
MT/ha
consumption levels due unfamiliar taste)
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Crop

Climate Resilient
Variety

 Musandile

 Namuseba

 Lutembwe

Groun
d nuts

 MGV5
 MGV4
 Chishango

Variety Characteristics

Baseline Values

I
Barriers to be addressed to attain
adoption
 The barriers will be addressed as
indicated above.
 An additional barrier to those highlighted
above is inadequate marketing
arrangements for surplus production
which would constrain sustained future
high production levels.
 FFSs will among other things
disseminate market information of all
crops, including that of cowpweas
 The implementation of value chain
interventions will address barriers
related to marketing of cowpeas. The
construction of marketing
infrastructure is an example. This will
serve as bulking centres thereby
facilitate easier: price negotiations;
storage; post- harvest pest control
expected to increase on account of
climatic changes; transportation and
processing.

 Male headed = 0.548;
 Kennel size:
Medium
 Female headed =
 Kennel colour: Light brown
0.552
 Leaf quality: Good but shape of leaf
is unusual
 Grain Yield: 1000kg/ha
 Disease Tolerance: more tolerant to
major insect pests.
 Short maturing variety
 Maturity: 110 days.
 Potential yield: up to 2.0 tonnes/ha
grain.
 Disease Tolerance: Moderate to
insect pests.
 Short maturing variety
 Maturity 100 days.
 Potential yield: up to 2.0 tonnes /ha.
 Disease Tolerance: highly tolerant to
insect pests.
 Short maturing variety
 Time to Maturity : 2.5-3 months
 Growth habit: Semi erect
 Kennel colour: Light brown
 Leaf quality: Good as relish
 Grain Yield: 1000kg/ha
 Disease Tolerance: moderate
tolerance to CAMV (Cowpea aphid
borne mosaic virus)
 Time to Maturity : 120-140 days
 Baseline yield levels of the  Barriers such as: lack of seeds; lack of
current varieties; 0.704
knowledge; lower consumption levels
 Kennel colour: Tan
MT/ha
due unfamiliar taste also apply in case of
 potential Yield: 2.5-3 Mt/ha

Male
headed
=
0.734;
groundnuts.
 Time to Maturity : 120-140 days

The barriers will be addressed as

Female
headed
=
 Kennel colour: Red
indicated
above (in the case of beans
0.674
 potential Yield: 1.5-2.5 Mt/ha
and
cowpeas).
 Time to Maturity : 120-130 days
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Crop

Climate Resilient
Variety

 Katete

Pigeon  Mwaiwathualimi
peas

Variety Characteristics






Kennel colour: Tan
potential Yield: 2-2.5 Mt/ha
Time to Maturity : 90-100 days
Kennel colour: Tan
potential Yield: 1-1.5 Mt/ha

 The variety is medium maturing.
 potential Yield: 2.5 Mt/ha

Baseline Values

I
Barriers to be addressed to attain
adoption
 An additional barrier relates to limited
sustained production due to inadequate
value addition.
 FFSs will disseminate information on
processing of groundnuts into various
products such as cooking oil and
peanut butter.

 Baseline yield levels of the  Lack of seeds, lack of knowledge and
current varieties; 0.208
lower consumption due to unfamiliar
MT/ha
taste also apply in case of pigeon peas.
 The barriers will be addressed as
indicated above.
 In addition, inadequate marketing
arrangements for surplus production will
constrain sustained future high
production levels.
 FFSs will disseminate market
information of all crops, including
pigeon peas
 The implementation of value chain
interventions will address barriers
related to marketing of pigeonpeas.
The construction of marketing
infrastructure is an example. As is the
case in cowpeas above, this will
serve as bulking centres thereby
facilitate easier: price negotiations;
storage; post- harvest pest control
expected to increase on account of
climatic changes; transportation and
processing.
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Crop

Climate Resilient
Variety
Soybe  Lukanga

an




Maize

 MMV 409

Variety Characteristics
Yield Potential: 3.0-4.0 T/ha (60-80 x
50 kg bags)
Grain Type: Creamy
Days to Physiological Maturity: 115
Requires inoculation

Cereals
 Open Pollinated Variety (can be
recycled up to 3 times)
 120 to 130 days to maturity
 White, semi-flint
 Tolerant to drought and low nitrogen
 Yield potential is 6T/ha. (120 X 50kg
bags)
 Disease Tolerance: Moderately
tolerant to Grey Leaf Spot (GLS)

I

Baseline Values

Barriers to be addressed to attain
adoption
 Baseline yield levels of the  Lack of seed and knowledge are
current varieties; 0.741
barriers.
MT/ha
 These barriers will be addressed as
 Male headed = 0.780;
indicated above.
 Female headed =
 Difficult in accessing the inoculum
0.703
 The FISP e-voucher under the
Ministry of Agriculture (MoA) will
promote availability of inoculum
 The marketing centres that will be
established through the value chain
interventions will be run by
cooperatives which will in turn ensure
easy access of the inoculum by
farmers.
 Fragmented markets.
 FFSs will disseminate market
information of all crops, including
soybeans
 Storage sheds put up through value
chain interventions will facilitate
bulking of soybean for easier
marketing.
 Baseline yield levels of the  Lack of locally available open-pollinated
current varieties; 1.780
seed.
MT/ha
 Promotion of community seed
 Male headed = 2.091;
production and establishment of seed
 Female headed =
banks..
1.470
 Fragmented markets.
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Crop

I

Climate Resilient
Variety Characteristics
Baseline Values
Barriers to be addressed to attain
Variety
adoption
 FFSs will disseminate market
 ZM 421
 Open Pollinated Variety (can be

recycled up to 3 times)
information of all crops, including
 115 to 125 days to maturity
maize
 White, dent
 Storage sheds put up through value
 Moderately tolerant to Grey Leaf Spot
chain interventions will facilitate bulking
(GLS)
of maize for easier marketing.
 Tolerant to drought and low nitrogen
 Yield potential is 4T/ha. (80 X 50kg
bags)
 ZMS 402
 Very early maturing hybrid
 100 to 105 days to maturity
 White, flint hard grain
 Tolerant to drought and lodging
 Yield potential is 7T/ha (140 X 50 kg
bags)
 Disease Tolerance: Resistance to all
common leafy diseases
 GV 421
 Yield Potential: 4 t/ha
 Grain Type: white dent
 Days to Physiological Maturity: 115125
 Drought Tolerance: Good
 Adaptation: I, II
 Disease Tolerance: GLS Resistance:
Good, and; Leaf Blight Resistance:
Good
Sorghu  Kuyuma
 Baseline yield levels of the  Lack of seeds improved seeds, lack of
 Early maturing
m
current varieties; 0.605
knowledge and lower consumption due
 Short (1.0 to 1.5 meters)
MT/ha
to unfamiliar taste also apply in case of
 White
sorghum.
 Male headed = 0.849;
 Good milling properties
 The barriers will be addressed
 Female headed =
 Widely adapted to low rainfall areas
through the FISP e-voucher system
0.361
 Good resistance to most diseases in
as noted above.
Zambia except for anthracnose.
 ZSV 36R
 Early maturing
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Crop

Climate Resilient
Variety

Variety Characteristics

Baseline Values

 Short (1.0 – 1.5 meters)
 Red grain
 Yield losses due to bird damage are
minimal (birds shun the grain
because of the bitter tanins in the
seed coat)
 Suitable for brewing
 Widely adapted to low rainfall areas.

Cassa  Bangweulu
va

 Nalumino

 Mweru
 Chila
 Tanganyika
 Kampolombo
 Kapumba

Root and Tuber Crops
 High yielding (31 MT/ha)
 Average yield (10.6 MT)
 Relatively short-maturing (12 to 16
months)
 Bitter taste
 High yielding (29 MT/ha)
 Relatively medium maturing (16 to 24
months)
 Bitter taste
 Very high yielding (41 MT/ha)
 Medium maturity period (16 months)
 Sweet taste
 High yielding (35 MT/ha)
 Medium maturing period (16 months)
 Bitter take
 High yielding (36 MT/ha)
 Medium maturing period (16 months)
 Sweet taste
 Very high yielding (39 MT/ha)
 Medium maturing period (16 months)
 Sweet taste
 Relatively low yielding (22 MT/ha)

I
Barriers to be addressed to attain
adoption
 In addition, inadequate marketing
arrangements for surplus production
will constrain sustained future high
production levels.
 FFSs will disseminate market
information of all crops, including
sorghum
 The implementation of value chain
interventions will address barriers
related to marketing of sorghum as
noted above.
 Lack of improved cuttings for planting.
 Localized production of improved
cuttings in targeted communities.
 Insufficient knowledge regarding
improved cassava varieties
 Farmer Field Schools will be
promoting improved varieties of
cassava.
 Lower consumption levels due to
unfamiliar taste
 FFSs will play a vital role in providing
taste and consumption related
information about cassava.
 As part of improving cassava use, the
project will link farmers (through
FFSs and cooperatives) to national
markets (such as GroAfrica/Zambian
Breweries)
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Crop

Climate Resilient
Variety

Tomat  Morelia f1
o

Variety Characteristics
 Relatively medium maturing (16 to 24
months)
 Sweet taste
Various Vegetables - Characteristics
 Hard open field variety and suitable

for long distance transport
 Yields 3 times more than heirloom
tomato variety
 Yields 60 to 70 tons per hectare
 Resistant to fusarium wilt, verticillium
wilt, nematodes, late and early blight,
and tomato yellow leaf curl
 Maturity takes 75 days (2.5 months)
after transplant
 Has 12 (3months) weeks harvest
window compared to other
varieties(10weeks)
 A fruit weighs 150 grams and has
21days shelf life

Baseline Values

I
Barriers to be addressed to attain
adoption

 Vegetable seeds have been a challenge
to access
 Farmer cooperatives will sign MoU
and other agreements with seed
companies for constant supply of
seeds to various cooperatives.
 High perishability of vegetables
 Producers to be linked to markets
through their respective cooperatives.
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Appendix XI: Proposed criteria for deciding which infrastructural projects
to fund
Criteria
Number of beneficiaries





Potential hectarage and
potential number of
beneficiaries





Total cost of investment





Land tenure issues



Justification and process
Preference should be given to infrastructural projects
located in areas with large numbers of beneficiaries. This
would optimize benefits accruing to the target population.
Within the beneficiary gender categories, preference should
be given to those communities with the higher proportion of
female headed households as beneficiaries.
Process: This should be a straight check on total number of
beneficiaries documented in the district site reports.
Similarly, the proportion of beneficiaries who are female
headed should be checked.
Preference should be given to those areas with high
potential for irrigable land in order to allow for expansion in
future following accessibility to more resources.
Arrangements could be put in place for a targeted
proportion of financial resources contributed by users to go
towards future investment. Once enough resources have
been mobilized, investment could be made into the irrigation
system to expand the hectarage as well as number of
beneficiaries.
Process: A straight check on potential hectarage as well as
total potential beneficiaries.
Given the fact that financial resources are always limited,
focus should be on those infrastructural projects with
minimum costs. This would increase the total number of
beneficiaries, and consequently benefits accruing to such.
In this regard, low cost investments but with high potential in
terms of both hectarage and expected number of
beneficiaries should be given preference.
Projects in areas where a consent letter by the community
has already been issued out should be given preference or
where the process of issuing out a letter of consent is
underway or fairly straight forward.

I

I
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Appendix XII: Summary of existing and proposed infrastructural projects
No. of DAMS

No. of WEIRS

PROVINCE

No. of SOLAR
B/H

No. of CANALS

No. of PONDS

No. of Storage
Facilities

Exist

Propose

Exist

Propose

Exist

Propose

Exist

Propose

Exist

Propose

Exist

Propose

LUSAKA

3

0

0

9

8

63

1

10

0

31

9

14

EASTERN/
MUCHINGA

0

0

1

18

6

37

2

15

35

125

6

25

0

0

0

0

0

25

0

5

0

14

0

16

SOUTHERN

1

0

4

0

1

56

0

2

0

15

3

16

TOTALS

4

0

5

27

15

181

3

32

35

185

18

71

WESTERN

Potential Technology Size variation and Beneficiary Households
Size
Solar Boreholes (irrigation)

Potential litres/day

# or poposed units

# HH potential/unit

Total # HH

Remark

24,000

Increased surface area yields more

12"(300mm)

50,000

120

200

6" (150mm)

22,000

26

80

2080

12"(300mm)

50,000

20

200

4000

6" (150mm)

22,000

15

80

1200

146
Solar Boreholes (livestock)

26,080

35
Weirs (WxLxH) broad overflow

0.8mx4mx2.5m

Canals (length)

1000m plus

25

500 m plus

7

5,200
beneficiaries same as for canals

27
140

3500

50

350

50

7500

35

1225

300

15000

150

3000

32
Ponds

up to 100 cubic m

150

up to 50 cubic m

35

500 MT

na

50

200MT

na

20

More distribution canals
3,850

185
Storage Facility

Increased surface area yields more

8,725

71

18,000
Potential Total

61,855
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Appendix XIII: Summary infrastructure costs and beneficiaries by gender
Province

District

Total cost (US $)

Total Beneficiaries
Men

Women

Total

2117

907

3024

Chirundu

1,533,880.8

Chongwe

1,304,045.8

Luangwa

753,314.4

704

Rufunsa

492,930.3

1409

1153

Lusaka

1354
1002

2507
1706

249

1658

Sub‐total Lusaka
4,084,171.6

5383

3512

8895

Chama

1,449,915

3391

2888

Mafinga

1,137,222

5630

5410

Mambwe

697,572

771

397

Nyimba

1,030,829

1316

1315

6279
11040

Muchinga/Eastern
1168
2631

Sub‐total Muchinga/Eastern
4,315,538

11108

10010

21118

Sioma

524,792.8

1100

1651

2751

Senanga

463,146.8

1078

5152

Mulobezi

715,662.2

2043

2822

4865

Sesheke

1,332,517

2741

4287

7024

2630

Western

Sub‐total Western
3,036,118.8
Kazungula

6962

394,766

13912
2091

660

17270
2751

Gwembe

422,884

257

456

713

Namwala

470,644

3497

5469

8966

825

1926

2151

Southern

Siavonga

796,858

Sub‐total Southern
Project Total Cost (US Dollars)

2,085,152

6670

8511

14581

US$ 13,520,980

30123

35945

61864

I

I
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Appendix XIV: Gross Margin Analysis
Rape
Assumptions
Distance to market
Producer price
Average yield for small scale farmers
Transport

ITEM

UNIT

75 km
ZMW 6/kg
20 tonnes/ha
ZMW 3 per km per tonne

RATE/ha

Small Scale
Unit
Price
Amount /Ha

Medium Scale
Unit
Amount
RATE/ha Price /Ha

Income
Leaf

kg

20000

6.00

120,000

2.5

170

425

30000

6

180,000

2.5

170

425

9

90

810

Variable Cost
Seed

Kgs

Herbicides
Frontier

liters

0

0

0

Pantera

liters

0

0

0

Dual

Litres

0

0

0

0

0

0

Authority

liters

0

0

0

0

0

0

Doom

Litres

3

300

900

3

300

900

Malation

liters

3

320

960

3

320

960

Nemablok

liters

0

0

0

Steward

liters

0

0

0

Copperoxchloride

liters

2

97.3

2

97

194

Bion

liters

0

0

Insecticides

Fungicides
194.6
0

Land Preparation

0

Fuel

liters

0

0

0

0

0

oil

liters

0

0

0

0

0

Ripping

Rows

0

0

0

0

0

Land Preparation
Cultivation

Mondays

95

20

1900

81

20

1620

Irrigation

Mondays

4

120

480

4

120

480

Planting

man‐days

1300

2.5

3250

4

50

200

Weeding

man‐days

80

20

1600

20

20

400

man‐days

60

20

60

20

1,200

Harvesting
Picking

1200

I
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Postharvest handling

man‐days

Packing

Bags

Transport
Tractor
Irrigation

Hours
K9.8/mm
applied

Electricity

% of Electricity

20

20

400

0

0

0

0

0

0

0

0

0

60

75

4500

90

75

6750

45

0

0

360

2

720

0

0

0

0

0

0

Irrigation Repair/Maint
Fertilizers
MAP

Kgs

0

0

0

0

0

0

Vegmix

Kgs

400

7

2800

400

7

2800

Top Dressing

kgs

400

Lime

Kgs

0

7

2800

400

7

2800

0

0

0

0

0

Inoculant

% of TR

0

0

0

0

0

0

Insurance
Total Variable Costs
(TVC)
Interest

21409.6
% of TVC

20%

20259

4281.92

4051.8

TVC + Interest

25,691.52

24,311

Gross Margins

94,308

159,741

Gross Margin Analysis for Rice
Assumptions
Distance to market
Producer price
Average yield for small scale farmers
Average yield for medium scale farmers
Price per kg
Transport

75 km
ZMW4,500/ton
4,000 tonnes/ha
5,000 tonnes/ha
ZMW 5
ZMW 1,200 per 4 tonne truck
Small Scale

ITEM

UNIT

RATE/ha

Unit Price

Amount
/Ha

RATE/ha

16,000

100

Medium
Unit
Amount
Price
/Ha

Income
Rice commercial

50kg Bags

80

200

Gross Income

200

16,000

20,000
20,000

Variable Cost
Cultivar(SUPA MG)

kg

40

20

800

Nursery preparation

Ha

0.1

1000

Ploughing ADP

Ha

1

350

Land Preparation

40

20

800

100

0.1

1000

100

350

1

350

350

0

0

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

Harrowing ADP

Ha

Transplanting

Man days

Weeding(Hand weeding)

Ha

Banding
Flood
(Supplement)

Meters

1

200

200

1

200

200

15

20

300

15

20

300

1

1000

1000

1

1000

1000

200

1

200

200

1

200

15

30

450

15

30

450

Irrigation
Frequency

Fertilisers

0

D‐Compound

50kg

4

350

Urea

50kg

2

0

Fertiliser application

Man days

2

150

0

1400

4

350

1400

0

1

350

350

300

2

150

300

Harvesting
Sacks

50kg

100

3

300

3

120

360

Harvesting

Bags

80

4

320

100

4

400

Threshing

Bags

80

4

320

100

4

400

Winnowing

Bags

80

3

240

100

3

300

Haulage

Bags

80

5

400

100

5

500

Land Rent

Ha

1

400

400

1

400

400

Drying

Man days

15

30

450

15

30

450

Packaging

Man days

3

50

150

3

50

150

Storage

Bag

80

15

1200

100

15

1500

Trip

2

1200

2400

2

1200

2400

Transportation
Transport Hire
Total Variable Costs (TVC)
Interest

11280
% of TVC

20%

2256

2256

12310
20%

2462

TVC + Interest

13536

14772

Gross Margin

2,464

7,690

I

I
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Gross Margin Analysis for Cabbage
Assumptions
Distance to market
Producer price
Average yield for small scale farmers
Average yield for medium scale farmers
Price per head
Transport

ITEM

UNIT

75 km
ZMW1,250/ton
30 tonnes/ha
35 tonnes/ha
ZMW 5
ZMW 1,200 per 4 tonne truck
Small Scale
Unit
Amount
RATE/ha Price
/Ha

RATE/ha

Medium
Unit Amount
Price /Ha

Income
Cabbage

Heads

30000

5

Gross Income

150,000

35000

5

150,000

175,000
175,000

Variable Cost
Seed (Riana F1)

g

600

12

7200

Land Preparation

600

12

7200

0

0

Ploughing ADP

Ha

1

350

350

1

350

350

Harrowing ADP

Ha

1

200

200

1

200

200

Nursery Preparation

Man days

1

50

50

1

50

50

Transplanting

Per plant

30000

0.2

6000

35000

0.2

7000

Weeding(Hand weeding)
Furrow
Irrigation
(Supplement)

Ha

1

1000

1000

1

1000

1000

Frequency

10

30

300

10

30

300

Spraying

Frequency

18

50

900

18

50

900

Fertilisers

0

D‐Compound

50kg

Ammonium Nitrate
Kraal Manure
Manure application
Fertiliser application
Insecticides
Lambdacyhlothrin
(Hoppers,
Boreworms)
Dichlovos
Backmoth)

350

50kg

10

350

50kg

1000

10

Man days

5

200

Man days

5

Litres

4

Litres
Litres

5600

16

350

5600

3500

10

350

3500

10000

1000

10

10000

1000

5

200

1000

150

750

5

150

750

120

480

4

120

480

4

90

360

4

90

360

2

180

360

2

180

360

5% EC
American
(Diamond

Acetamiprid (Aphids)
Fungicides

16

0

I
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Copperhydroxide
Infection)

(Bacterial
Litres

4

150

600

4

150

600

Mancozeb (Downy mildew)

kg

5

120

600

5

120

600

Benomyl (Downy mildew)

kg

2

180

360

2

180

360

30000

0.1

3000

35000

0.1

3500

120

10

1200

140

10

1400

8

1200

9600

8

1200

9600

Harvesting
Harvesting

Per head

Haulage

Trips

Transportation
Transport Hire

Trip

Total Variable Costs (TVC)

53410

Interest

% of TVC

20%

10682

55110

10682

20%

11022

TVC + Interest

64092

66132

Gross Margins

85,908

119,890

Gross Margin Analysis for Onion
Assumptions
Distance to market
Producer price
Average yield for small scale farmers
Average yield for medium scale farmers

75 km
ZMW4,000/ton
30 tonnes/ha
45 tonnes/ha
ZMW 1,200 per 4 tonne
truck

Transport

ITEM

UNIT

Small Scale
Unit
Amount
RATE/ha Price
/Ha

RATE/ha

Medium
Unit
Amount
Price
/Ha

Income
Onion

10Kg

3000

40

Gross Income

120,000

4500

40

120,000

180,000
180,000

Variable Cost
Seed

kg

5000

0.8

Land Preparation

4000

5000

0.8

0

4000
0

Ploughing ADP

Ha

1

350

350

1

350

350

Harrowing ADP

Ha

1

200

200

1

200

200

Drilling

Man days

15

20

300

15

20

300

Weeding(Hand weeding)
Furrow
Irrigation
(Supplement)

Ha

1

1000

1000

1

1000

1000

Frequency

15

30

450

15

30

450

Spraying

Frequency

10

0

0

10

100

1000

Fertilizers

0

0
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D‐Compound

50kg

8

350

2800

8

350

2800

Kraal Manure

50kg

1000

10

10000

1000

10

10000

Manure application

Man days

5

200

1000

5

200

1000

Fertiliser application

Man days

5

150

750

5

150

750

Litres

4

0

0

4

120

480

Insecticides
Pyrinex (Thrips)
Fungicides
Propicanozole(leaf blotch)

Litres

3

0

0

3

280

840

Iprodion (Botrytis)

Litres

2.5

0

0

2.5

180

450

Benomyl (Powdery mildew)

kg

4

0

0

4

180

720

Harvesting
Harvesting

Man days

40

30

1200

40

30

1200

Haulage

Man days

40

20

800

40

20

800

8

1200

9600

8

1200

9600

20%

6490

Transportation
Transport Hire

Trip

Total Variable Costs (TVC)
Interest

32450
% of TVC

6490

35940
20%

7188

TVC + Interest

38940

43128

Gross Margins

81,060

144,060

I
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Gross Margin Analysis for Groundnuts
Assumptions
Distance to market
Producer price
Average yield for small scale farmers
Average yield for medium scale farmers
Transport

75 km
ZMW5,000/ton
0.9 tones/ha
2.0 tones/ha
ZMW 0.20/km/ton

I
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Small Scale
Rate/ha Unit price

Item
Unit
Revenue
Groundnuts
Tonnes
Total revenue‐groundnuts
Variable costs
Seed
kg
Herbicides
Glyphosate
Litres
Basagran
Litres
Insecticides
Malathion
Litres
Karate
Litres
Fungicides
Copperoxchloride funKg
Land preparation
Fuel
Litres
Oil
Litres
Labour
Mandays
Packaging
Bags
Transport
Ton/km
Irrigation
Electricity
mm applie
Irrigation repair/main% of elect
Fertilizers
D‐Compound
Bags (50 kg
Innoculant

1.2

Medium Scale
ZMW/ha Rate/ha Unit price ZMW/ha

5,500

6,600
6,600

2.5

60
3
3

10
90
80

600
270
240

1
1

50
80

50
80

2

50

100

60

10

600

3
3

90
80

270
240

1
1

50
80

50
80

5,500

2

50

0
0
110
15
56.25

0
0
12
2
1.468

0
0
1,320
30
83

0
0
110
40
150

0
0
12
2
1.468

0
0

0
0

0
0

0

0

0
0

0
0

0
0

0
0

0
0

Total variable costs (TVCs)
Interet
% of TVC
20% 2,772.58
TVC + Interest
Gross margin (Total Revenue‐TVC including interest)
Gross margin (Total Revenue‐TVC excluding interest)

13,750
13,750

100

2,773
554.52
3,327
3,273
3,827

20%

2,960

0
1,320
80
220
0

‐
0
2,960
592.04
3,552
10,198
10,790

I
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Gross Margin Analysis for Sorghum
Assumptions
Distance to market
Producer price
Average yield for small scale farmers
Average yield for medium scale farmers
Transport

75 km
ZMW3500/ton
2.5 tones/ha
4.5 tones/ha
ZMW 0.20/km/ton

I

Annex II – Feasibility Study
GREEN CLIMATE FUND FUNDING PROPOSAL

Small Scale
Rate/ha Unit price

Item
Unit
Revenue
Sorghum
Tonnes
2.5
3,500
Total revenue‐sorghum
Variable costs
Seed
10kg
10
24
Herbicides
Glyphosate
500g
2
130
Insecticides
Actellic super
Kg/ton
0
0
Land preparation
Fuel
Litres
0
0
Oil
Litres
0
0
Ploughing
ha
1
350
Hallowing
ha
1
200
Planting
Mandays
10
50
Weeding
0.25 ha
0
0
Ripping
Rows
100
2.5
Harvesting
Mandays
4
50
Haulaging
Mandays
40
20
Transport
Ton/km
187.5
1.468
Irrigation
0
0
Electricity
mm applied
0
0
0
0
Irrigation repair/m% of electrici
Fertilizers
D‐Compound
Bags (50 kg)
2
350
Urea
Bags (50 kg)
1
350
Fert. Application Mandays
2
50
Total variable costs (TVCs)
Interet
% of TVC
20% 4,225.25
TVC + Interest
Gross margin (Total Revenue‐TVC including interest)
Gross margin (Total Revenue‐TVC excluding interest)

Medium Scale
ZMW/ha Rate/ha Unit price ZMW/ha
8,750
8,750

4.5

240
260
0
‐

10
3
2
0
0

24
90
130
0
0

0
0
350
200
500
‐
250
200
800
275
‐
0
0

0
0
1
1
10
0
100
4
40
375
0
0
0

0
0
350
200
50
0
2.5
50
20
1.468
0
0
0

2
1
2

350
350
50

700
350
100
4,225
845.05
5,070
3,680
4,525

20%

3,500

4,771

15,750
15,750
240
270
260
‐
‐
0
0
350
200
500
0
250
200
800
551
‐
0
0
700
350
100
4,771
954.10
5,725
10,025
10,980

I
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Gross Margin Analysis for Pigeonpeas
Assumptions
Distance to market
Producer price
Average yield for small scale farmers
Average yield for medium scale farmers
Transport

75 km
ZMW3,500/ton
0.9 tones/ha
1.8 tones/ha
ZMW 0.20/km/ton
Small Scale
Medium Scale
Rate/ha Unit price ZMW/haRate/ha Unit pri ZMW/ha

Item
Unit
Revenue
Pigeonpeas
Tonnes
0.9
Total revenue‐pigeonpeas
Variable costs
Seed
kg
70
Herbicides
Glyphosate
Litres
3
Insecticides
Endosulphan
Litres
1
Fungicides
Copperoxchloride fungicides Kg
2
Land preparation
Fuel
Litres
0
Oil
Litres
0
Ploughing
0.25j ha
4
Ripping
Rows
Labour
Mandays
70
Packaging
Bags
15
Transport
Ton/km
56.25
Irrigation
Electricity
mm applied
0
Irrigation repair/maintenance % of electricity
0
Insurance
% of TR
0.7
Fertilizers
D‐Compound
Bags (50 kg)
0
Innoculant
grammes
80
Total variable costs (TVCs)
Interet
% of TVC
20%
TVC + Interest
Gross margin (Total Revenue‐TVC including interest)
Gross margin (Total Revenue‐TVC excluding interest)

3,200

2,880
2,880

3.63

254

90

270

50

50

50

100

0
0
120

0
0
480

12
3
1.468

840
45
83

1.8 3,200

80
3
3
1
1
2
2

3.63
90
90
50
80
50
50

0
0
4
167
70
35
131.25

0
0
120
2.5
12
3
1.468

5,760
5,760
290
270
270
50
80
100
100
0
480
418
840
105
193

0
0
0

0
0
0

0

0

0

0

0

0

0
0.08

0
6
2,128
425.62
2,554
326
752

2
80

400
0.08

2,128.08

20% 4,002

800
6
4,002
800.40
4,802
958
1,758
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Gross Margin Analysis for Cowpeas
Assumptions
Distance to market
75 km
Producer price
ZMW3,500/ton
Average yield for small scale farmers
0.9 tones/ha
Average yield for medium scale farmers
2.0 tones/ha
Transport
ZMW 0.20/km/ton
Small Scale
Medium Scale
Item
Unit
Rate/ha Unit price
ZMW/ha Rate/ha Unit price ZMW/ha
Revenue
Cowpeas Tonnes
0.9
3,500
3,150
2
5,400
10,800
Total revenue‐cowpeas
3,150
10,800
Variable costs
Seed
kg
70
3.63
254
80
3.63
290
Herbicides
3
90
270
Glyphosat Litres
3
90
270
3
90
270
Insecticides
1
50
50
EndosulphLitres
1
50
50
1
80
80
Fungicides
2
50
100
2
50
100
2
50
100
CopperoxcKg
Land preparation
Fuel
Litres
0
0
0
0
0
0
Oil
Litres
0
0
0
0
0
Ploughing 0.25j ha
4
120
480
4
120
480
Ripping Rows
167
2.5
418
Labour Mandays
70
12
840
70
12
840
PackagingBags
15
3
45
35
3
105
Transport Ton/km
56.25
1.468
83
131.25
1.468
193
Irrigation
Electricity mm applie
0
0
0
0
0
0
Irrigation % of elect
0
0
0
Insurance % of TR
0.7
0
0
0
0
0
Fertilizers
D‐CompouBags (50 kg
0
0
0
2
400
800
Innoculan grammes
80
0.08
6
80
0.08
6
Total variable costs (TVCs)
2,128
4,002
Interet % of TVC
20%
2,128.08
425.62
20%
4,002
800.40
TVC + Interest
2,554
4,802
Gross margin (Total Revenue‐TVC including interest)
596
5,998
Gross margin (Total Revenue‐TVC excluding interest)
1,022
6,798

I
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Gross Margin Analysis for Maize
Assumptions
Distance to market
Producer price
Average yield for small scale farmers
Average yield for medium scale farmers
Transport

75 km
ZMW1,400/ton
2.0 tones/ha
3.5 tones/ha
ZMW 0.20/km/ton
Small Scale
Medium Scale
Rate/ha Unit price ZMW/haRate/haUnit pri ZMW/ha

Item
Unit
Revenue
Maize
Tonnes
2.5
1,400 3,500
Total revenue‐maize
3,500
Variable costs
Seed
10kg
0
0
‐
Herbicides
Glyphosate
500g
1
70
70
Stellar star
Litres
0
0
‐
Insecticides
2
Actellic super
Kg/ton
2.5
30
75
Land preparation
Fuel
Litres
0
0
0
Oil
Litres
0
0
0
Ploughing
0.25 ha
2
60
120
Weeding
0.25 ha
0
0
‐
Ripping
Rows
50
2.5
125
Labour
Mandays
25
12
300
Packaging
Bags
15
2
30
Transport
Ton/km
187.5
1.468
275
Irrigation
0
0
‐
Electricity
mm applied
0
0
0
0
0
0
Irrigation repair/maintenance % of electricity
Fertilizers
D‐Compound
Bags (50 kg)
2
280
560
Urea
Bags (50 kg)
2
290
580
Total variable costs (TVCs)
2,137
Interet
% of TVC
20% 2,137.25 427.45
TVC + Interest
2,565
Gross margin (Total Revenue‐TVC including interest)
935
Gross margin (Total Revenue‐TVC excluding interest)
1,363

3.5 1,400

0
3
1
0
1
5

4,900
4,900

0
90
70
0
50
30

‐
270
70
0
50
150

0
0
0
0
2
60
0
0
50
2.5
30
12
40
2
375 1.468
0
0
0
0
0
0

0

2
2

280
290

20% 2,916

120
0
125
360
80
551
‐
0
0
560
580
2,916
583.10
3,499
1,401
1,985
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Gross Margin Analysis for Soybeans
Distance to market
Producer price
Average yield for small scale farmers
Average yield for medium scale farmers
Transport

75 km
ZMW5,400/ton
1.2 tones/ha
2.0 tones/ha
ZMW 0.20/km/ton
Medium Scale
ZMW/ha Rate/ha Unit price ZMW/ha

Small Scale
Rate/ha Unit price

Item
Unit
Revenue
Soybeans
Tonnes
1.2
Total revenue‐soybeans
Variable costs
Seed
kg
70
Herbicides
Glyphosate
Litres
3
Stellar Star
Litres
3
Insecticides
Endosulphan
Litres
1
Fungicides
Copperoxchloride fungicidesKg
2
Land preparation
Fuel
Litres
0
Oil
Litres
0
Ploughing
0.25j ha
4
Ripping
Rows
Labour
Mandays
70
Packaging
Bags
15
Transport
Ton/km
56.25
Irrigation
Electricity
mm applied
0
0
Irrigation repair/maintenanc% of electricity
Insurance
% of TR
0.7
Fertilizers
D‐Compound
Bags (50 kg)
0
Innoculant
grammes
80
Total variable costs (TVCs)
Interet
% of TVC
20%
TVC + Interest
Gross margin (Total Revenue‐TVC including interest)
Gross margin (Total Revenue‐TVC excluding interest)

5,400

6,480
6,480

2

7.25

508

90
80

270
240

80
3
3

7.25
90
90

580
270
270

50

50

1
1
2

50
80
50

50
80
100

50

100

0
0
120

0
0
480

0
0

0
0

167
70
35
131.25

2.5
12
3
1.468

12
3
1.468

840
45
83

5,400

10,800
10,800

0

418
840
105
193

0
0
0

0
0
0

0

0

0

0

0

0

0
0.08

0
6
2,621
524.30
3,146
3,334
3,859

2
80

400
0.08

2,621.48

20%

3,712

800
6
3,712
742.32
4,454
6,346
7,088

I
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Gross Margin Analysis for Beans
Assumptions
Distance to market
Producer price
Average yield for small scale farmers
Average yield for medium scale farmers
Transport

75 km
ZMW5,000/ton
0.9 tones/ha
2.0 tones/ha
ZMW 0.20/km/ton
Small Scale
Medium Scale
Rate/ha Unit price ZMW/ha Rate/ha Unit price ZMW/ha

Item
Unit
Revenue
Beans
Tonnes
0.9
5,000
Total revenue‐beans
Variable costs
Seed
kg
60
10
Herbicides
Glyphosate
Litres
3
90
Basagran
Litres
3
80
Insecticides
Malathion
Litres
1
50
Karate
Litres
1
80
Fungicides
Copperoxchloride fungicides Kg
2
50
Land preparation
Fuel
Litres
0
0
Oil
Litres
0
0
Labour
Mandays
120
12
Packaging
Bags
15
2
Transport
Ton/km
56.25
1.468
Irrigation
Electricity
mm appli
0
0
0
0
Irrigation repair/maintenance % of elect
Fertilizers
0
0
D‐Compound
Bags (50 k
Innoculant
0
0
Total variable costs (TVCs)
Interet
% of TVC
20% 2,892.58
TVC + Interest
Gross margin (Total Revenue‐TVC including interest)
Gross margin (Total Revenue‐TVC excluding interest)

4,500
4,500

2

600

60
3
3

10
90
80

600
270
240

1
1

50
80

50
80

2

50

100

0
0
1,440
30
83

0
0
100
40
150

0
0
12
2
1.468

0
0

0

0

0

0
0
2,893
578.52
3,471
1,029
1,607

2
0

200
0

400
0
3,240
648.04
3,888
6,112
6,760

270
240
50
80

5,000

10,000
10,000

100

20%

3,240

0
1,200
80
220
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Gross Margin Analysis for Tomato
Assumptions
Distance to market
Producer price
Average yield for small scale farmers
Price per crate
Transport
ITEM

UNIT

75 km
ZMW3,571/ton
3,000 crates/ha
ZMW 100
ZMW 1,200 per 4 tonne truck
Small Scale

Medium

RATE/ha

Unit Price

Amount
/Ha

RATE/ha

Unit
Price

Amount /Ha

3000

100

300,000

4000

100

400,000

Income
Tomato

Crates

Gross Income

300,000

400,000

Variable Costs
Seedlings (Tengeru)

Plants

20000

0.5

Land Preparation

10000

20000

0.5

0

10000
0

Ploughing ADP

Ha

1

350

350

1

350

350

Harrowing ADP

Ha

1

200

200

1

200

200

Planting

Man days

15

20

300

15

20

300

Weeding(Hand weeding)

Ha

1

1000

1000

1

1000

1000

Drip Irrigation (Supplement)

Frequency

15

30

450

15

30

450

Wires

Meters

21000

0.5

10500

21000

0.5

10500

Twines

balls

14

180

2520

14

180

2520

Poles

Number

2500

1

2500

2500

1

2500

Staking

Man days

40

30

1200

40

30

1200

Spraying

Frequency

30

50

1500

30

50

1500

Fertilisers

0

0

D‐Compound

50kg

10

350

3500

10

350

3500

Ammonium Nitrate

50kg

2

320

640

2

320

640

Potassium Chloride

50kg

2

0

0

2

320

640

Folio fert (DI grow green)

Litres

2

0

0

2

365

730

Folio fert (DI grow red)

Litres

2

0

0

2

365

730

Kraal Manure

50kg

1000

10

10000

1000

10

10000

Manure application

Man days

5

200

1000

5

200

1000

Fertiliser application

Man days

5

150

750

5

150

750

Litres

4

120

480

4

120

480

Litres

4

180

720

4

180

720

Insecticides
Lambdacyhlothrin
5%
EC(American Boreworms)
Acetamiprid (Leaf minors, white
flies)
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ITEM

UNIT

Small Scale

Medium

RATE/ha

Unit Price

Abamectin (Red Spider mites)

Litres

4

120

Amount
/Ha
480

RATE/ha

Amount /Ha

4

Unit
Price
120

Clofentazine (Red spider mites)

Litres

2

0

0

2

490

980

Emamectin Benzoate (Tuta
Absoluta)
Chlopyrifos + Cypermethrin
(Tuta Absoluta)
Chlopyrifos (Tuta Absoluta)

Litres

4

160

640

4

160

640

Litres

4

0

0

4

650

2600

Litres

4

180

720

4

180

720

Ozxystrobin (Early & Late
Blights)
Difeconazole (Early Blights)

Litres

2

0

0

2

600

1200

Litres

2

240

480

2

240

480

Copperoxchloride (Blights)

kg

5

120

600

5

120

600

Mencozeb (Broad spectrum)

Kg

5

120

600

5

120

600

Chlorophalonil
(Broad
Spectrum)
Benomyl (Powdery mildew)

Litres

5

180

900

5

180

900

kg

5

180

900

5

180

900

Harvesting

Crate

3000

2

6000

4000

2

8000

Haulage

Crate

3000

1

3000

4000

1

4000

Trip

20

1200

24000

27

1200

32400

480

Fungicides

Harvesting

Transportation
Transport Hire
Total Variable Costs (TVC)
Interest

85930
% of TVC

20%

17186

17186

104210
20%

20

TVC + Interest

103116

104230

Gross Margins

196,884

295,790
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Appendix XV: Site Specific Data of the Visited Districts

156

156

Appendix XV has been submitted as a separate document due to its bulkiness.
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