
  

Page | 1 
FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-basin  

Chap 1: A socio-economic overview of the Kafue 
Sub-basin 

 

Final REPORT  
 
RISK AND VULNERABILITY ASSESSMENT IN 
THE KAFUE SUB-BASIN 
 
Strengthening Climate Resilience in the Kafue 
Sub-basin (SCRiKA)  
 
Grant No. 5565155000501 

5 October 2016 



  

 
FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-basin 

i 

This Final Report has been prepared by the OneWorld Sustainable Investments-led team on the Strengthening 
Climate Resilience in the Kafue Sub-basin (SCRiKA) project, under the auspices of the Pilot Programme for 
Climate Resilience (PPCR). The PPCR is a targeted programme with dedicated multi-donor funding that has the 
overall objective of mainstreaming climate resilience into core development planning in Zambia. 

 
This report should be read with and supplies background to the SCRiKA Training Manual (Appendix E to this 
report). 

OneWorld Sustainable Investments (OneWorld) is a climate and development consultancy and partner based 
in South Africa and operating across the African continent. OneWorld produces applied research, strategy 
development, policy analysis, thought leadership and interventions towards resilient development together 
with its partners and programme be neficiaries. For more information, see www.oneworldgroup.co.za. 

Citation 
Petrie B., Petrik, D., Martin, L., Chapman, A., Davies, R., Blignaut, J.N. 2016. Strengthening Climate Resilience 
in the Kafue Sub-basin (SCRiKA) Project: Final Report. OneWorld Sustainable Investments. Cape Town, South 
Africa 

Acknowledgements 
We would like to thank all the experts, government officials, district planners, climate resilience adaptation 
facilitators (CRAFs) and all involved in the district workshops and Training of the Trainer workshop (held May – 
July 2016) for their time and inputs – without which the value of this project would be much reduced. 

We would especially wish to thank our colleagues Dr. Evans Mwengwe and Mr. David Kaluba, and colleagues 
from the NCCS and the Ministry of Finance for their leadership in guiding this project and its deliverables. 
Thank you to our leading experts and OneWorld team who partnered with us in delivering the objectives of 
SCRiKA: 
Belynda Petrie (Project Lead & Climate Expert); Dr. Rob Davies (GIS Mapping Expert); Prof. James Blignaut 
(Economics Expert); Dr. Jenny Clover (Livelihoods Expert); Morgan Katati (Stakeholder Management/Legal 
Expert); Arthur Chapman (Hydrologist); Orleans Mfune (Local Sociologist); Gabriel Chipeta (Local 
Climatologist) 
Dania Petrik (Project Coordinator); Lucy Martin (Research Analyst); Thobeka Poswa (Logistics & Support) 

Disclaimer 

Every effort has been made to include, and acknowledge, all participants. The development of this material was 
funded by the African Development Bank (AfDB) through the Pilot Programme for Climate Resilience (PPCR). 
However, the views expressed do not necessarily reflect the official policies or views of the AfDB or the PPCR. 
While reasonable efforts have been made to ensure that the contents of this publication are factually correct, 
AfDB does not take responsibility for the accuracy or completeness of its contents and shall not be liable for 
loss or damage that may be occasioned directly or indirectly through the use of, or reliance on, the contents of 
this publication.  

This report was based on fieldwork and research conducted between April and September 2016. Feedback from 
participants in District Workshops, the five-day Training of the Trainers workshop (Livingstone, Zambia) and 
the final workshop (Lusaka, Zambia) has been incorporated wherever possible.  
 

  

http://www.oneworldgroup.co.za/


  

 
FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-basin 

ii 

Table of Contents 
List of case studies ................................................................................................................... iv 

List of tables ............................................................................................................................ iv 

List of figures ........................................................................................................................... iv 

Overview of the Programme for Strengthening Climate Resilience in the Kafue Sub-basin .............................. viii 
Overview of the Kafue Sub-basin ........................................................................................................................... x 

Key messages .............................................................................................................................. xii 

Chapter 1: A socio-economic overview of the Kafue Sub-basin ............................................................................ 1 
Key messages ............................................................................................................................... 1 

1.1 The macro-economic relevance of the Kafue ........................................................................... 1 

1.2 Livelihoods in the Kafue Sub-basin .......................................................................................... 3 

Economic activities by province ................................................................................................ 4 

Economic activities by agro-ecological region .......................................................................... 5 

Economic activities by livelihood zone ...................................................................................... 6 

1.3 Profile of the vulnerable populations of the Kafue ................................................................. 10 

Structural factors ..................................................................................................................... 11 

Governance and policy ............................................................................................................ 17 

Equity ..................................................................................................................................... 20 

1.4 Socio-economic impacts of climate variability ...................................................................... 21 

Chapter 2| Risk and Vulnerability in the Kafue Sub-basin ................................................................................... 26 
Key messages ............................................................................................................................. 26 

2.1 A systemic approach to assessing Risk and Vulnerability ....................................................... 27 

2.2 Risk and Vulnerability to Climate Change in the Kafue .......................................................... 29 

Mapping climate vulnerability in the Kafue ............................................................................. 29 

2.3 Analysing climate risk at district level in the Kafue ................................................................ 35 

What are the climate risks for the Kafue? ............................................................................... 35 

2.4 Climate change vulnerability – how big the cost? .................................................................. 47 

The importance of agriculture ................................................................................................ 49 

The impact of climate change on agricultural productivity and on GDP .................................. 50 

Chapter 3| Adaptive capacity – toward unlocking climate responses ................................................................... 52 
Key messages ............................................................................................................................. 52 

3.1 Overview ............................................................................................................................... 53 

3.2 Adaptive capacity in the Kafue .............................................................................................. 55 

3.3 Generic indicators of adaptive capacity ................................................................................. 56 

Gender equity ......................................................................................................................... 56 



  

 
FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-basin 

iii 

Education ................................................................................................................................ 57 

Public health ............................................................................................................................ 57 

Water and sanitation and water borne diseases ...................................................................... 58 

Socio-economic conditions and livelihoods ............................................................................ 59 

3.4 Specific dimensions of adaptive capacity in the Kafue ........................................................... 60 

Some existing strategies reduce adaptive capacity ................................................................. 60 

3.5 Strategies that enhance adaptive capacity ............................................................................ 61 

Water capture and storage ..................................................................................................... 61 

Conservation agriculture and climate-smart agriculture ......................................................... 61 

Enhanced livestock management ........................................................................................... 63 

Improved extension services ................................................................................................... 64 

Diversifying livelihoods ........................................................................................................... 67 

Improving infrastructure ......................................................................................................... 67 

Strengthening adaptive capacity at the household level ......................................................... 68 

3.6 Adaptation readiness ............................................................................................................ 69 

Chapter 4| Transforming adaptive capacity in the ................................................................................................ 72 
Kafue Sub-basin ................................................................................................................................................... 72 

Key messages ............................................................................................................................. 72 

4.0 A programmatic approach to enabling climate action ........................................................... 72 

4.1 Influencing national development and climate policy ............................................................ 74 

Water development, equity and security ................................................................................. 75 

Crop production and diversification ......................................................................................... 75 

Livestock development .......................................................................................................... 76 

Market access and linkages ..................................................................................................... 77 

4.2 Mainstreaming climate into development planning at district level ....................................... 77 

4.3 Capacitating the districts for climate mainstreaming ............................................................ 79 

4.4 Hydrological research as a critical decision support tool........................................................ 81 

4.5 Supporting women-led climate adaptations and Conservation Agriculture........................... 82 

i) Extension services and information ..................................................................................... 82 

ii) Deepening knowledge and best practice on CA .................................................................. 83 

4.6 Incentivise and pilot investments in women-led adaptation enterprises ............................... 83 

An incremental approach towards women-led adaptations .................................................... 84 

Develop and promote success stories around productive livestock industries ........................ 85 

A community based awareness programme ........................................................................... 85 



  

 
FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-basin 

iv 

4.7 Implement priority adaptation projects through an adaptive management approach ........... 86 

Using evidence to prioritise projects ....................................................................................... 87 

Filtering projects based on key selection criteria .................................................................... 87 

4.8 Applying the adaptive management approach ..................................................................... 95 

Conclusion .................................................................................................................................. 96 

Concluding remarks ............................................................................................................................................ 98 
References and bibliography ................................................................................................................................ 99 
 

 

List of case studies 
Case study 1: Water Vulnerability in the Kafue Sub-basin ................................................................38 
Case study 2: Road and rail infrastructure in the Kafue Sub-basin ....................................................43 
Case study 3: Maize, climate change and local and national economies ........................................... 53 
Case study 4: Livestock, climate change and the economies of the Kafue and Zambia ................... 64 
 

List of tables 
Table 1 Poverty Incidence in the project provinces, 2010 (Source: World Bank, 2013, p. 3) ............... 11 
Table 2: Estimated coverage of rural population using improved drinking water sources: 2015 ....... 15 
Table 3: Historic GDP (1994-2015), and projected GDP (2025-2050), in constant 2010 prices .......... 50 
Table 4 Primary livelihoods by district in Central Province .............................................................. 59 
Table 5 Primary livelihoods by district in Southern Province ........................................................... 59 
Table 6 Primary livelihoods by district in Lusaka Province ............................................................... 59 
Table 7 Precautions taken against climate risks such as droughts and floods .................................. 68 
Table 8: Prioritised projects by district ............................................................................................ 89 
Table 9: Key adaptation projects for resilience-building .................................................................. 90 
 

List of figures 
Figure 1: Districts included under the SCRiKA project (excluding Pemba and Shibuyunji) ................. xi 
Figure 2: Agro-ecological regions of Zambia overlaid with districts (does not depict the new district 
boundaries) (2005-2008) ................................................................................................................... 5 
Figure 3 Water-related zones of interest in the Lower Kafue Sub-basin ........................................... 17 
Figure 4 A model of the constituents of vulnerability, after the IPCC (2007) and used in mapping of 
spatial indicators to depict climate vulnerability (OneWorld, 2012)................................................. 28 
Figure 5 : Vulnerability hotspots (current) in the Kafue Sub-basin .................................................... 31 
Figure 6: Vulnerability hotspots (2050) in the Kafue Sub-basin ........................................................ 31 
Figure 7: Exposure to climate change (current) ................................................................................ 32 
Figure 8: Exposure to climate change in 2050 .................................................................................. 32 
Figure 9: Sensitivity to climate change (current) .............................................................................. 33 
Figure 10: Sensitivity to climate change in 2050 ............................................................................... 33 
Figure 11 Ecosystem services of value to livelihoods and the economy of the Kafue ........................34 
Figure 12 Areas of land under irrigation in the Kafue region: the darker blue area represents 100% 
irrigation .......................................................................................................................................... 37 



  

 
FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-basin 

v 

Figure 13 Impacts of climate change on flooding and knock-on effects on food security and health in 
the Kafue project area (OW, 2016) .................................................................................................. 46 
Figure 14 Impacts of climate change on droughts and knock-on effects on food security and health in 
the Kafue project area (OW, 2016) ................................................................................................... 47 
Figure 15: Projected population by district and the total population for the districts selected ......... 48 
Figure 16: Projected population by district and the total population for the districts selected: 
aggregate ....................................................................................................................................... 48 
Figure 17: Projected population by districts of Lusaka and Shibuyunji ............................................. 49 
Figure 18: Share of population involved in agriculture: 2010 ........................................................... 49 
Figure 19: Maize is seen as a way of securing livelihoods – both as a form of income generation and 
food security; however, it is highly vulnerable to climate change .................................................... 54 
Figure 20: Livestock vulnerability map across the Kafue Sub-basin ................................................. 66 
Figure 21: A plan for strengthening the enabling conditions for climate action in the Kafue ............ 74 
Figure 22: A policy shift towards agricultural productivity will support improved livelihoods ........... 76 
Figure 23 Project Life Cycle Planning and Community Engagement ............................................... 80 
Figure 24: The adaptive management framework .......................................................................... 95 
 
 
Appendices 
A. District Risk Profile (DRP) Status Report 
B.  Risk & Vulnerability Assessment methodology, including GIS and DRP 
C. An Economic Assessment of climate hazards in the Kafue Sub-basin 
D. Adaptation Proposal Concept Notes: 

D.1 Community awareness campaigns and capacity building 
D.2 Conservation/Climate-smart agriculture 
D.3 Fish farming 
D.4 Irrigation schemes (pumps and canals) 
D.5 Multi-purpose boreholes 
D.6 Rainwater harvesting  
D.7 Small livestock rearing and livestock servicing centre 
D.8 Storage shed and fodder production 
D.9 Wetland protection 

E. SCRiKA Training Manual  

  



  

 
FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-basin 

vi 

Abbreviations and acronyms 
AWM  Agricultural water management  
CA  Conservation Agriculture 
CAB  Congo Air Boundary 
CAP  Conservation agricultural programme  
CASU  Conservation Agriculture Scaling Up 
CBPP  Contagious Bovine Pleuropneumonia  
CEO   Chief Executive Officer 
CFU  Conservation farming unit 
CRAFs  Climate Risk and Adaption Facilitators 
CSOs  Civil Society Organisations 
CSO-SUN Civil Society Organisation Scaling Up Nutrition 
D-WASHE Kafue District Water Sanitation and Health Education 
EAS  Extension and advisory services 
ENSO   El Niño Southern Oscillation 
EU  European Union 
FAO   Food and Agriculture Organization of the United Nations 
FEWS NET Famine Early Warning Systems Network 
FISRI  Farmer Input Support Response Initiative 
FMD  Foot and Mouth Disease 
GBV  Gender Based Violence  
GCF  Green Climate Fund  
GDP   Gross Domestic Product 
GEF  Global Environment Fund  
GIS   Geographical spatial information systems 
GRZ  Government of the Republic of Zambia 
ICT   Information and communication technology 
IILRI  International Livestock Research Institute 
IITA  International Institute of Tropical Agriculture 
IPCC  Intergovernmental Panel on Climate Change 
ITCZ  Inter-Tropical Convergence Zone  
KRB   Kafue River Basin 
KVD  Kafue vulnerable districts 
LDCs  Least Developed Countries  
M&E  Monitoring & Evaluation 
MAL  Ministry of Agriculture and Livestock 
MMEWD Ministry of Mines, Energy and Water Development 
MTWSC Ministry of Transport, Works, Supply and Communications   
NAPA  National Adaptation Plan of Action  
NCCP  National Climate Change Policy  
NCCRS  National Climate Change Response Strategy  
NCCS  National Climate Change Secretariat 
NDP  National Development Plan  
NFU   Zambia National Farmers’ Union 



  

 
FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-basin 

vii 

NGO  Non-Governmental Organisation 
NLTV  National Long-term Vision 2030  
NPCC  National Policy on Climate Change  
OPM   Oxford Policy Management 
PPCR  Pilot Programme for Climate Resilience 
R&V  Risk & Vulnerability (assessment) 
RAIN  Realigning Agriculture for Improved Nutrition  
R-SNDP Revised Sixth National Development Plan 
SADC   Southern African Development Community 
SCRiKA  Strengthening Climate Resilience in the Kafue Sub-basin Project 
SeNDP  Seventh National Development Plan  
SNDP  Sixth National Development Plan 
ToT  Training of the Trainers 
UNFCCC United Nations Framework Convention on Climate Change 
WDC  Ward development committees 
WLS  Women’s Legal Services Australia   
WWF  World Wildlife Fund 
ZIEM  Zambia Institute of Environmental Management 
ZINDC  Zambia's Intended Nationally Determined Contribution 
ZMD  Zambian Meteorological Department  
 
 
 
 

  



  

 
FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-basin 

viii 

Overview of the Programme for Strengthening Climate 
Resilience in the Kafue Sub-basin  
 
Falling under the Strategic Climate Fund (SCF) in the overall Climate Investment Fund (CIF) 
architecture, the Pilot Programme for Climate Resilience (PPCR) is a global programme with 
dedicated multi-donor funding and has the overall objective of mainstreaming climate resilience into 
core development planning. On the basis of climatic trends, Zambia was chosen as one of three 
African countries (with Mozambique and Niger) for the PPCR in 2008. At the time, Zambia was 
elected to represent the Least Developed Countries (LDCs) on the Board of the Green Climate Fund 
(GCF) and was nominated to pilot PPCR in January 2009. The country was subsequently selected for 
participation in the PPCR by the Expert Group, largely on the basis of the national capacity to 
integrate climate resilience into development planning and sector policies, as well as its ability to 
promote the scaling-up of activities to achieve greater climate resilience across sectors.  
 
Now in its second phase, the PPCR in Zambia has the objective of reducing vulnerability to climate 
change in the most vulnerable parts of the country while reducing the impact of climate change on 
development. The PPCR is helping to raise the capacity of the Government of the Republic of Zambia 
(GRZ) and incorporate climate change as a foundational aspect of national economic development. 
Including climate change adaptation in state planning allows for heightened resilience of vulnerable 
communities, while protecting their assets and critical natural systems from climatic risk. 
 
The rural population residing along the river catchment area of the Zambezi basin are among the 
poorest and most vulnerable in the country. This is primarily due to both socio-economic isolation 
(particularly for the population living in the Western Province – the location of the majority of the 
Barotse sub-basin) and the prevalent climatic conditions and impacts. The Barotse and Kafue sub-
basins together comprise 28 districts and a population of 4.9 million people. They were selected due 
to the warm climatic conditions (annual rainfall of <800mm/year), highly variable rainfall and high soil 
erosion, and exposure to recurrent floods and droughts (PPCR SPCR, 2011). 
 
Due to particularly high vulnerability, the Kafue Sub-basin has been selected as one of the target 
areas for the PPCR, under a sub project known as Strengthening Climate Resilience in the Kafue Sub-
basin Project (SCRiKA). SCRiKA aims to strengthen the adaptive capacity of the most vulnerable of 
the Sub-basin’s rural communities to better respond to existing climate variability and the longer-
term impacts of climate change. As such there are 11 target districts, being Mazabuka, Monze, 
Choma, Kalomo, Pemba and Namwala (part of Southern Province); Kafue and Shibuyunji (part of 
Lusaka Province); and Chibombo, Mumbwa and Itezhi-Tezhi (part of Central Province). While the 
project focuses on these pilot districts, about 800,000 of the sub-Basin’s most vulnerable people are 
expected to benefit directly from SCRiKA’s interventions (AfDB, 2013). SCRiKA’s ultimate objective 
is to strengthen food security and reduce poverty, through approaches that integrate climate risks 
into local development planning processes and ensuring that climate risks are integrated in pathways 
for attaining development objectives. Rural infrastructure and natural resource systems, which 
support the area’s predominantly rain fed agriculture, are understood to be of the most highly 
vulnerable to climate change.  
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With this in mind, the project for understanding Risk and Vulnerability (R&V) in the Sub-basin, and 
building capacity in the project districts (hereinafter referred to as the Kafue) on R&V, was designed. 
OneWorld Sustainable Investments (OneWorld) was appointed by the interim National Climate 
Change Secretariat (NCCS), under the Ministry of Finance, to conduct this project between April and 
September 2016. OneWorld leads a team on the R&V project, with OneWorld being responsible for 
capacity building and for the socio-economic and climate change components of the R&V 
assessment, supported by HabitatINFO, responsible for mapping R&V using geographic information 
systems (GIS) and Beatus Consulting, responsible for analyzing the economic impacts of climate 
change. Overall local support is provided by the Zambian Institute for Environmental Management 
(ZIEM), in stakeholder engagement coordination and capacity building.  
 
The OneWorld-led team has endeavoured to build on the PPCR principles of introducing new 
approaches and technologies, including innovations generated by local champions who will receive 
ongoing, direct support by SCRiKA over the two-year remainder of its lifecycle. Core to the approach 
is to embrace and entrench the government’s decentralisation and social protection agenda, 
facilitating replication, up-scaling, and enhanced mobilisation of resources. The challenge is to build 
on successes and facilitate a process of learning, which can inform additional efforts by the public and 
private sector to support the mobilisation of international climate funds, notably the evolving Green 
Climate Fund. Notably, capacity in the areas of research, business support, and finance, that provide 
key services required to meet stringent requirements for project accreditation and implementation, 
is low. Creating capacity and growing the skills base in the supporting institutions could create a 
strong enabling environment and generate robust linkages with the private sector (OneWorld, 2014).  
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Overview of the Kafue Sub-basin  
 
 
The Kafue Sub-basin is the most central basin in Zambia, and has a catchment area that covers 20% 
of Zambia’s total land area (MEWD, 2007). An estimated 50% of Zambia’s 15.7 million people (World 
Bank, 2014), live in the greater watershed, derived from several ethnic groups. This population is 
distributed across several districts, each of which typically include several wards. 
 
A change to the administrative boundaries in 2014 created two new districts in the project area; 
Pemba and Shibuyunji. Pemba, originally part of Choma district, was created in June 2012. 
Shibuyunji, originally part of Mumbwa, was declared a district as part of the drive to improve 
infrastructure and service delivery. That these districts are new has had a bearing on the R&V 
assessment because important data, such as population sizes of all districts, cannot yet be 
determined exactly - although overall population estimates stand, since these two districts were 
broken away from existing districts. Additionally, although the two newly formed districts now fall 
within the Kafue sub-catchment, the administrative boundaries have not yet been updated in all the 
maps available for the region (as evident in Figure 1).  
 
The Kafue Sub-basin has a large concentration of industrial activities based across the catchment. 
The upper catchment areas include mining, manufacturing, farming, livestock rearing, tourism and 
commercial activities. In the middle catchment area, hydropower generation, mining, farming, 
livestock rearing, fishing and tourism are predominant income generating activities. Similarly, within 
the lower catchment area, hydropower generation, manufacturing, farming, fishing and tourism 
abound (MEWD, 2007). Accordingly, the Upper Kafue has a significant proportion of formal 
employment, largely due to copper mining, which drives the general economic trends of the country 
and strengthens the capacity of this part of the Sub-basin to respond to climate risks. In the middle 
catchment, where the major livelihood generating activities are agriculture, some timber production 
and increasing tourism (due to the establishment of the Kafue National Park), there are strong signs 
of over-exploitation, threatening industries and livelihoods and increasing the risks to climate 
change. In the lower reaches of the basin (the Kafue Flats), there is a large reliance on cattle herding 
(among the largest in the country), while fishing supplements livelihoods. The extent of the reliance 
on climate-sensitive sectors in this catchment of the Sub-basin significantly reduces the relative 
capacity of its populations to adapt to the risks of climate change.  
 
A predominantly tropical climate that comes with a strongly seasonal rainfall pattern, typical of most 
of southern Africa, prevails in this Sub-basin. There are two main seasons: the rainy season 
(November to April), or summer; and the dry season (May to October/November), or winter (AfDB, 
2013). As much as 80% of the rainfall over the Kafue is derived when two semi-permanent subtropical 
high pressure systems are active in the region; the Inter-Tropical Convergence Zone (ITCZ) and the 
Congo Air Boundary (CAB), located to the southwest Indian and southeast Atlantic Oceans, 
respectively. Rainfall varies annually from 1 300mm in the north to 800mm in the south (AfDB, 2013). 
Variations in rainfall are most significant in the southern parts of the Basin, where the potential of 
drought and dry spells is greater (MEWD, 2007). However, the entire region is characterised by inter-
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annual rainfall variability (AfDB, 2013). Prevailing temperatures in the Kafue Sub-basin are typically 
temperate, but cooler than in the rift valley areas, due to variation in altitude.  

Figure 1: Districts included under the SCRiKA project (excluding Pemba and Shibuyunji)  

  

 
(Source: Esri, DeLorme, et al.) 
 
Against this backdrop, Chapter 1 profiles the populations – and their socio-economic vulnerability – 
of the Sub-basin, after providing important context on livelihoods and how these are characterised 
in different parts of the Sub-basin - provincially, agro-ecologically and in terms of livelihood zones.  
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Key messages  

x Climate change is arguably the largest threat to the already vulnerable livelihoods, 
ecosystems and economy of the Kafue Sub-basin. 

x Areas and communities of the Kafue Sub-basin, especially rural ones, will remain highly 
vulnerable unless adaptive capacity can be substantially improved and ecosystems 
adequately protected. 

x All key economic sectors will be affected strongly by climate change in the future – 
governance challenges particular to many districts may further disable effective 
development and growth in relevant sectors. 

x Low or inadequate levels of access to, water resources, exacerbated by water pollution and 
inadequate management of the resource, threaten the livelihoods of many communities in 
the Kafue Sub-basin – and climate change (such as changed hydrological flows) will 
exacerbate these vulnerabilities. 

x People living in the area view water as ‘abundant’ and groundwater provides hope for 
increasing water supply and access in the Kafue Sub-basin. But without adequate controls 
and conservation practices, this natural resource remains under threat, from both 
oversubscription and pollution. Thus water insecurity could contribute to making ineffective 
any measures for increasing adaptive capacity in other sectors.  

x Climate-smart development and mainstreaming is a long-term but extremely necessary 
solution for the Kafue Sub-basin. 

x Weak institutional arrangements and poor governance alignment remain a barrier to 
implementing effective climate-related activities at the local level, where they are needed 
most – most development planning is still sector-based, and the ward development 
committees (WDCs) are not yet functioning in the manner intended. 

x Balancing community needs and stakeholder engagement with a politically coordinated 
approach to climate change impacts is needed - vulnerability in communities and ecosystems 
demands on-the-ground efforts to build resilience, and must be supported by a strong policy 
environment. 
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Chapter 1: A socio-economic overview of the Kafue Sub-
basin 

 

Key messages 

x Livelihoods are largely based on agricultural activities. Although there are commonalities, 
individual districts have specific developmental needs and livelihoods depending on their 
geographical location and related conditions. 

x Rural poverty prevails in the project area (the Kafue) – inadequate infrastructure, and 
environmental and water stress, governance, equity and climate factors are the most 
important influences on rural poverty. 

x The majority of the Kafue’s employed population is engaged in the informal sector. 
x Access to information, knowledge and understanding of weather and climate data, and 

education levels, are low across the Kafue.  
x Infrastructure is inadequate and this, coupled with inequalities of access to land, natural 

resources and markets, results in weak and inefficient value chains and fewer opportunities, 
further entrenching poverty.  

x Water stress is a prevailing feature of the Kafue - the water-energy-climate nexus is 
emphasised by declining water resources during droughts, resulting in recurrent load 
shedding with impacts on industry and livelihoods.  

x Unsustainable livelihood practices and poor ecosystem protection result in natural 
resources declining, sometimes catastrophically. Impacts extend to wildlife, fisheries, forests 
and land with the rural poor being particularly dependent on these and other ecosystem 
services.  

x Institutional arrangements and governance is weak and efforts to decentralise 
government to local levels are slow in reaching the desired national objectives.  

x Gender inequality is rife, despite efforts to mainstream gender as a transversal development 
issue. Despite their important role in household decisions, entrenched traditional practices, 
amongst other factors, prevent the advancement of gender equality. 

Vulnerability - the propensity or predisposition to be adversely affected by something. Such 
predisposition constitutes an internal characteristic of the affected element. In the field 
of disaster risk, this includes the characteristics of a person or group and their situation 
that influences their capacity to anticipate, cope with, resist, and recover from the 
adverse effects of physical events (Wisner et al., 2004 in Lavell et al., 2012: 32). 

 

1.1 The macro-economic relevance of the Kafue 

Apart from housing a significant portion of Zambia’s population, the Kafue Sub-basin has 
macroeconomic relevance to the country, at the same time as being relatively more vulnerable to the 
macro-economic challenges facing Zambia. The key issues are discussed briefly below. 
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Zambia’s economy has seen a radical transformation since 1991, from being a centrally planned 
economy to a market economy. This entailed privatising a substantial share of public economic 
activity and liberalising commodity prices (OECD, 2003). While these changes revived the economy, 
neither the approaches used to do so, nor the positive impacts, have trickled down effectively to the 
agriculture-dependent rural poor, thus poverty has not been reduced in a meaningful way.   
 
With this, the Economic Outlook for Africa (OECD, 2016) predicts that Zambia is facing its worst 
economic crisis in more than ten years. It further says that urbanisation by 2015 grew “…at an 
estimated rate of 42 percent as people moved to towns in search of jobs and opportunities” (OECD, 
2016, p.325). This is corroborated by an assessment of year-on-year economic growth over recent 
years.  Zambia’s economy grew at an average annual rate of 7% between 2010 and 2014. However, 
during the 2015 period, global and domestic pressures strained the Zambian economy, resulting in 
growth falling to an estimated 3% (World Bank, 2016). Reasons cited include a six-year low in copper 
prices and a particularly bad El Niño cycle bringing severe droughts that contributed to increasing 
power outages and poor harvests (World Bank 2016, UNECA, 2016). Any benefits of growth in Gross 
Domestic Product (GDP) accrued mostly to the richer segments of the country’s urban populations, 
in line with Zambia’s very unequal income distribution (Gini coefficient = 55.6) (World Bank, 2016). 
The World Bank (2016) forecasts that growth for 2016 will continue at the 2015 level of around 3% 
but indicates that maintaining this growth rate will depend, inter alia, on the country being able to 
stabilise the electricity situation and improve the productivity of its harvests. This is likely to be 
difficult to achieve and the Zambia chapter of this year’s Africa Economic Outlook (OECD, 2016) 
shows for instance that maize production declined by more than 22% in 2015, attributing this to poor 
rains. Both unstable electricity supply (and low access to electricity) and inadequate productivity of 
crops are issues that affect the Kafue and/or are important factors in the contribution of the Sub-
basin to the country’s economy.  
 
With more than 50% of the employed population in the agriculture sector in Zambia (Re-SNDP, 
2014), agriculture development is critical for achieving inclusive growth and poverty reduction across 
the country, a need that is even greater in the Kafue because of its high level of dependence on this 
sector.  The barriers to developing the sector are nonetheless significant – evident in the Kafue, an 
area that contributes greatly to important national crops such as maize and sugar; and which 
threatens national food security. Challenges include unbalanced agriculture policies which have 
favoured maize production, placing the production of other crops at a disadvantage. In addition, this 
sector has not effectively utilised research and development, extension services, farm 
mechanisation, science and technology and ICT to increase yields and maximise the comparative 
advantage of different areas of the country and access production and market information. Poor 
storage, inadequate irrigation and other infrastructure challenges have resulted in post-harvest 
wastages and over-reliance on rain-fed agriculture (Re-SNDP 2014).  
 
The majority of Zambia’s employed population is engaged in the informal sector (83.4% in 2012), 
comprised of subsistence agriculture and self-employment in urban and rural areas. This sector is 
characterised by low earnings, low productivity, low capital investment and low levels of technology, 
thereby offering limited prospects for raising the standard of living of the people it employs. The level 
of underemployment in Zambia, which is estimated at 70%, is a serious issue to be addressed, 
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building on the increase in formal sector employment from 10% in 2008 to 16.6% in 2012 (adapted 
from Re-SNDP 2014). Although complete data is not available, it can be assumed that an even higher 
portion of the employed population of the Kafue falls in the informal sector, heightening the area’s 
socio-economic vulnerability, alongside relatively higher levels of under employment.  
 
Poverty in Zambia continues to remain more of a rural phenomenon than an urban one. The 2010 
Census of Population and Housing showed that the majority of Zambia’s population, 65%, lived in 
rural areas. Urban poverty in 2010 was estimated at 27.5%, compared to 77.9% in rural areas. As 
discussed earlier, the Kafue populations are mostly rural and agriculture dependent. With this, the 
opportunities for economic diversification, low across Zambia which is further challenged by a 
mismatch between skills supply and industry demands, are particularly low in the Kafue. Inequalities 
of water access and adequate sanitation are strong indicators of rural poverty; in 2012 the proportion 
of rural population with access to safe water supply was 60% while the proportion of rural population 
with access to adequate sanitation was 40%.  
 
This chapter deepens the focus on the socio-economic conditions prevalent in Zambia, further 
contextualising the Kafue Sub-basin in an assessment of climate risk and vulnerability in this sub 
region.   
 

1.2 Livelihoods in the Kafue Sub-basin 

Agriculture, including crop cultivation and livestock rearing, is the mainstay of the economies and 
livelihoods of the Kafue Sub-basin. Incomes are thus derived from sectors that are highly climate 
sensitive. Income diversification is low, with around 75% of households reliant on farm-related 
activities. As little as 8% rely only on non-farm activities and only 16% enjoy both farm and non-farm 
livelihoods (OPM, 2014).  
 
Along with crop cultivation and livestock rearing, fishing in the Kafue Flats has also been an important 
occupation and is a major element of the local economy not only as a source of food but also as a 
source of income. In most years, agricultural yields are generally insufficient for food and income 
security, business expansion and investment, preventing farmers from breaking out of poverty 
cycles. Low-yielding, traditional, small-scale agricultural practices in turn become a driver of off-farm 
income-generating activities such as charcoal production, roadside trading, poaching, tree 
harvesting for sale, fishing and unplanned development or land conversion as farmers try to offset 
low incomes and household food insecurity through other activities both legal and illegal to meet 
their livelihood needs. Other activities involve trading (such as selling of agricultural produce, 
groceries and secondhand clothes) and minor economic activities that include carpentry and joinery, 
baking, brick making, quarrying, milling and timber processing. 
 
Livelihoods are considered in further detail, first by province, and then in terms of the country’s three 
agro-ecological regions and the livelihood zones defined by the Food and Agriculture Organization 
of the United Nations (FAO) (2010) and the Famine Early Warning Systems Network (FEWS NET) 
(2014). Provinces play an important role in climate and development governance in Zambia, 
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supporting the district development activities and, critically, in sector based and integrated 
development planning. Livelihood zones on the other hand provide an important agro‐ecological 
backdrop. The country is roughly divided into three regions according to the agro-ecological 
characteristics of rainfall and soil.  
 

Economic activities by province 
The Kafue sub-catchment is located across three provinces in Zambia (Lusaka, Central and 
Southern). They all enjoy certain comparative advantages while still facing development challenges 
such as low agricultural productivity, and inadequate infrastructure and market access opportunities, 
as defined in Zambia’s Sixth National Development Plan (SNDP, 2011).  
 
Comprising eight districts in total, Lusaka Province contains two of the project districts: Kafue and 
Shibuyunji. The province is home to the capital city, Lusaka, and has a comparative advantage in 
manufacturing and agro-processing and as such, is an economic hub of Zambia. It has therefore been 
earmarked for the development of two Multi-Facility Economic Zones to promote value addition. 
Additionally, the Province has agriculture potential in soya beans and wheat production because of 
its arable land and access to markets. Tourism is an economic sector that at present shows under-
exploited potential, with Lusaka as a major entry point for tourists.  
 
“Notwithstanding the potential, the Province faces a number of challenges, which include poor and 
inadequate road and rail infrastructure, housing and water and sanitation facilities. Additionally, the 
increase in population has resulted in increased demand for social services” (SNDP, 2011, p. 185). 

 
Of the eleven Central Province districts, three (Itezhi-Tezhi, Chibombo and Mumbwa) lie in the Kafue 
Sub-basin. The province has comparative advantage in maize, soya beans, sweet potatoes and wheat 
production. The potential for these crops is huge due to prevailing fertile soils and good climatic 
conditions. Additionally, Central Province is a potential transport hub, not only for the country but 
for the SADC region. This is useful given the mineral deposits in the province that if fully exploited, 
will need a route to markets in the region. However, this province too is challenged by poor 
infrastructure as well as by low agriculture production levels of peasant farmers. Therefore, “the main 
focus for the Province during the SNDP period was the provision of relevant infrastructure for 
agriculture in order to tap its huge agriculture potential” (SNDP, 2011, p. 188). 

 
Southern Province is larger, with 13 districts, including the remaining six project districts of 
Mazabuka, Monze, Choma, Kaloma, Pemba and Namwala. As such it is a key province in the SCRiKA 
project. Its comparative advantage lies in cattle rearing, sorghum production, tourism and energy 
generation. There is also potential for maize, soya beans, wheat and groundnut production. Like 
Lusaka, the Province is endowed with mineral deposits as well as tourist attractions. Importantly, 
among the latter is the renowned Victoria Falls and there are also museums and cultural villages. “The 
main challenge for the Province is poor infrastructure and declining agriculture productivity” (SNDP, 
2011, p. 201).  
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The centre of the province, the Southern Plateau (Zone 9), has the largest area of commercial 
farmland of any Zambian province, producing most of the country’s maize crop. A rail line and the 
Lusaka–Livingstone road forms the principal transport axis of the province, running through its 
centre and its farming towns of Kalomo, Choma, Pemba, Monze, and Mazabuka. In addition to maize, 
other commercially important activities include cattle ranching and sugar cane plantations at the 
edge of the Kafue Flats. Mazabuka is known as the sugar capital of Zambia. 

Economic activities by agro-ecological region  
Zambia’s main agro-ecological regions, identified as Regions I, II and II, are depicted in Figure 2 and 
described in Box 1. The Kafue Sub-basin falls mainly in agro-ecological Region IIa. (Note: It seems 
that there is currently no map that shows both the agro-ecological regions as well as the new districts 
of Pemba and Shibuyunji, created in 2010/11.)  
 

Figure 2: Agro-ecological regions of Zambia overlaid with districts (does not depict the new district 
boundaries) (2005-2008) 
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Box 1 Zambia’s agro-ecological regions  

Region I is arid to semi-arid with annual rainfall < 800mm. Luangwa and Zambezi Rift Valley areas, comprising 
14% of the land area. Mainly difficult solonitzic soils and unpredictable rainfall, <800mm, with recurrent droughts 
and floods. Summer (rainy season) temperatures can exceed 38°C.  
Region II is located in the centre of the country and has fertile soils and annual rainfall of between 800mm to 
1000mm. It is sub-divided into two sub-regions: the fertile plateau and parts of the Western province where 
sandy soils predominate.  

Region IIa: The Central and Eastern plateaus of Zambia, comprising 28% of the land area. Contains the 
most fertile soils in the country. Rainfall ranges from 800 - 1,000mm with summer temperatures ranging 
from 20 - 33°C.The central, southern and eastern plateaus are considered to have the best agricultural 
potential in the country. The land is suitable for the growing of a diversified base of primarily rainfed 
food and cash crops and livestock production. Livelihoods in this part of the region are dominated 
by cereal, cash crop, and livestock production. The soils are fertile and support the production of 
maize, tobacco, cotton, wheat, soybean, and groundnut, which are usually produced in surplus. While 
most households practise relatively more traditional, subsistence, rainfed production techniques, 
commercial farming is widespread in this area. Abundant, perennial water sources enable irrigation, 
particularly in commercial farming areas, which further increases production potential of the zones.  
Region IIb: The semi-arid plains of Western province comprise 12% of the land area. Sandy and alluvial 
soils. Rainfall < 800mm. While rainfall patterns in Regions IIa and IIb are similar, Region IIb is 
characterised by less fertile sandy plains. The soils in Region IIb are mostly sandy and less fertile with 
high temperatures that reduce production potential for maize. The Zambezi River and surrounding 
plains are major features in the region, providing fishing opportunities and wetlands suitable for rice 
production. The poor soils and high temperatures are also suitable for cassava production. The zone is 
prone to flooding and livestock diseases. Market infrastructure is poorly developed and characterised 
by a poor road network and undeveloped water transport across the Zambezi River.  

Region III is one of the highest rainfall areas with an average annual rainfall of 1 000‐1 500 mm with summer 
temperatures ranging from 18 - 30°C and extended cloudy periods. Region III covers the northern parts of 
Zambia, comprising 46% of the land area. Acid leached soils of relatively low fertility predominate. The provinces 
of Northwestern, Copper Belt and Northern fall into region III, which have the highest rainfall. 
Ten priority crops are listed for each zone:  

Region I Region II Region III 
Groundnuts Cotton Beans 
Cotton Groundnuts Coffee 
Vegetables Paprika Cassava 
Sorghum Maize Rice 
Cowpeas Wheat Soybeans 
Pearl Millet Sweet Potato Groundnuts 
Citrus Sorghum Finger Millet 
Sunflower Sunflower Sweet Potato 
Banana Soybeans Maize 
Sweet Potato Castor Sunflower 

Source: Petrik, 2014 
 

Economic activities by livelihood zone 
Both the FAO and FEWS NET have mapped livelihood zones in Zambia on the basis of a combination 
of biophysical, demographic and socio-economic determinants. Both these zonings provide useful 
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insight into livelihoods across the Kafue Sub-basin and in the project districts. Both are referenced in 
the detail below, with the FAO classification providing the ‘lead’ information. The districts of the 
Kafue Sub-basin fall into FAO livelihood zones 9, 11 and 17 (FAO, 2010).  
 
The FAO livelihood zoning focused specifically on elements that may enable planning for agricultural 
water management (AWM) investments. The analysis includes the main sources of livelihood of rural 
populations (by category of people), their natural resources base, and potential and key constraints 
to development, as well as the extent to which water can be a factor for development. On the other 
hand, the FEWS NET livelihood zoning concentrates on aspects of mapping livelihoods that relate 
particularly to food security. The methodology of defining livelihood zones was thus based on 
building homogeneity in rainfall patterns, topographical features, soil and vegetation types, river 
systems, cropping patterns, livestock and population density and other relevant socio‐economic 
data. 

 

FAO Livelihood Zone 9 (including Itezhi-Tezhi and Namwala) 
(FEWS NET Livelihood zone 7)  
Landholdings, livestock type, and livestock numbers owned, as well as ownership of productive 
assets, are key factors that determine wealth in this zone. Poor households cannot afford the plows 
and carts necessary to cultivate enough land or market enough produce to survive more than nine 
months on self-produced staples. Thereafter, they are forced to earn income for food purchases and 
other expenditures through a variety of means other than sale of crops and livestock, such as charcoal 
production. People who are better-off, and who produce a marketable surplus, obtain most of their 
income from agricultural production and livestock sales, supplemented by petty trade and 
remittances. Itezhi‐Tezhi District forms part of the Kafue National Park, meaning there is excellent 
potential for tourism. However, since much of the land area lies within national parks and game 
management areas, there is poor access to land for agricultural production. 
 
The districts of Itezhi-Tezhi and Namwala District fall into this zone, which lies in agro-ecological 
Region IIb. The Kafue River passes through the zone, providing opportunities for fishing, and the 
Kafue National Park provides tourism and hunting activities. Rural population density is moderate-
to-high, with predominantly male-headed households at approximately 96%. The Ila and Tonga are 
the dominant ethnic groups in the livelihood domain.  
 
The zone is characterised by smallholder agro-pastoral activities centred around livestock and millet 
crop cultivation. The primary livelihood sources are cattle, fishing, tourism and maize. The farmer 
typology is dominated by emerging farmers at 60%, with the remaining 40% being traditional 
farmers. Commercial farming is not an activity in this zone and households depend on a combination 
of cash crops, food crops and livestock. Rainfed agriculture using animal traction or manual labour 
dominates for both food and cash crops. Livestock management is based on a communal grazing 
system (see Chapter 3: Case Study 4: Livestock). Access to agricultural inputs is relatively good and 
there is capacity to expand production. The major cash crops grown are hybrid maize and sunflower. 
The major food crops are maize (local and hybrid), groundnuts, sweet potatoes, sorghum, local and 
exotic vegetables, cowpeas, Bambara nuts, beans and pumpkins. Livestock is important especially 
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for milk and draught power. However, farmers also keep small livestock such as goats, chickens, 
guinea fowls and sometimes pigs.  
 
In Itezhi-Tezhi the population is mainly involved in livestock rearing (69%) and farming, with about 
33% of the population undertaking fishing and fish farming too (Simfukwe et al., 2012). Fishing along 
the Kafue river and in nearby swamps provides an additional livelihood, together with illegal hunting 
activities in forests and the Kafue National Park.  
 
The markets in the main district centres are well linked to Lusaka by road. Urban service centers 
provide a market for local produce that households sell locally to traders. Traders market local fish to 
Lusaka and Copperbelt outside the zone. Labour markets are predominantly local and mostly related 
to agricultural production. The zone is at moderate risk of food insecurity due to frequent dry spells 
and floods.  
 
Source: FAO, 2010, p.16; FEWS NET, 2014, p. 25. 

 

FAO Livelihood Zone 11 (including Choma, part of Chibombo, Kafue, Kalomo, Mazabuka, Monze, 
Pemba, Shibuyunji) 
(FEWS NET Livelihood zones 8 and 9) 
The FAO Livelihood Zone 11 is probably one of the largest livelihood zones identified, with most of 
the Kafue districts falling within it: Chibombo, Choma, Kafue, Kalomo, Mazabuka, Monze, Pemba 
and Shibuyunji. This zone is in the central plateau and has the best soils and climate for agricultural 
purposes in the country. It falls within agro‐ecological region II, which receives favorable annual 
rainfall of 800–1 000 mm. Agro‐climatically its growing season is shortest in the southern part of the 
zone; Kalomo, for example, experiences a growing season of 100–110 days with a 70% probability 
occurrence of 3–4 dry (< 30 mm) 10‐day periods during this season, serious frost risk in June to August, 
and mean monthly minimum temperature between 16 to 17 °C from December to February.  
 
Commercial farming (mainly sugar) prevails in this zone (20% of farming is commercial) and this is 
supported by emerging farmers and smallholders (40%) and traditional farmers (also 40%) cultivating 
multiple crops. The main crops are maize, cotton, and tobacco, and staples include sorghum and 
millet. Cattle are another income source.  
 
This zone is relatively densely populated with around 19 inhabitants per square kilometre. Land 
cultivated for food and cash crops averages from 1–3 hectares per household. The Lenje and Tonga 
are the main ethnic groups.  
 
Rainfed and irrigated agriculture using manual labour or animal traction are the primary livelihood 
activities, though a number of commercial, mechanised farms dot the zone. The amount of land 
cultivated, livestock ownership, and productive assets are key factors that determine wealth groups. 
Kafue and Mazabuka also have significant percentages of the population formally employed in the 
private sector: in Kafue, 10% of the population is employed in mining, transport, trading, and defence 
while Zambia Sugar PLC is the largest employer in the Mazabuka district. 
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Poorer households subsist from own crop production and market purchase. The farming systems that 
predominate in these mainly northern areas are hand‐hoe cultivation with some limited ox hire, and 
sorghum, millet and some maize as important staple crops. Impoverished households obtain their 
income primarily from the sale of small livestock, from sale of homemade millet beer and wild food 
sales, while temporary jobs (piece work) and charcoal sales form important livelihood activities.  
 
The farming systems of the better-off households (in the central and southern parts of the zone) are 
dominated by semi‐commercial (emergent) farmers with widespread ownership of cattle who rely on 
own food production throughout the year. Cash crops in the system include maize, cotton, sugar cane 
and sunflower. A wide range of crops is grown, with maize, sorghum, finger millet and sweet potatoes 
as starch foods. Beans, vegetables, groundnuts and fish are important diet ingredients. However, 
maize also forms the main cash source together with beer sales. Beef, chicken and fish, together with 
vegetables, form the common diet of the people.  
 
On the south-eastern side of Kafue Flats, near the town of Mazabuka, there are several sugarcane 
farms, each of which cultivates huge areas of land. These farms produce 89% of Zambia's sugar for 
local use and export (WWF, 2016). Each farm relies heavily on water from the Kafue River for irrigation 
while nutrient-rich effluent is discharged back into the river, contributing to the proliferation of many 
aquatic plants, including the problematic water hyacinth Eichornia crassipes (WWF, n.d.; WWF, 2016).  
 
In the Choma and Kalomo Districts (located in FEWS NET’s Livelihood Zone 9), which lie on a highland 
plateau over 1,000 metres above sea level, the soils are moderately to highly fertile, sandy loam that 
are well drained to moderately leached, which is good for tobacco production. The main vegetation 
consists of Miombo woodland forests and open-grasslands that are good for pasture. The high 
prevalence of large landholdings for commercial production cultivated using draft power or by 
tractor and the production of tobacco instead of cotton distinguishes this zone from the other 
farming systems. A mix of rainfed and irrigated crop production drives the economy of the zone. The 
main cash crops include hybrid maize, sunflower, cotton, and tobacco, while food crops are local and 
hybrid maize, groundnuts, sweet potatoes, sorghum, local and exotic vegetables, cowpeas, Bambara 
nuts, beans and pumpkins. Livestock is important for milk and draft power. Other livestock in the 
zone include goats, pigs, and poultry, which are kept as household assets or for consumption. The 
area has generally good infrastructure for markets and trade. Access to markets is good and 
particularly where produce is closely located to the big towns (Lusaka, Livingstone, and Kabwe), 
which provide markets for most commodities produced in the zone and markets for nonfood items. 
The largely localised labour market is either on farms or in urban areas within the zone. There are two 
farming blocks in the Pemba and Choma districts, comprising 151 private commercial farms over a 
total area of 186,023 ha and there are about 44 state-owned commercial farms covering an area of 
around 59,045 ha (GRZ, 2014, p. 9). 
 
Significant climatic shocks occur within the zone once every two to three years. Though these shocks 
usually occur during the rainy season, their impacts are usually felt in below-average harvests. 
Kalomo, for instance, shows an average of 30% deficiency in crop production for food. Poor 
households must rely on food purchases during the lean period from December to February, when 
income-generating opportunities are limited and staple food prices are at seasonal highs. 
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Consecutive shocks are most difficult for households to cope with. There is a low to moderate risk of 
food insecurity. 
 
Source: FAO, 2010, p. 17; FEWS NET, 2014, p. 27; WWF, n.d.; GRZ, 2014. 
 

FAO Livelihood Zone 17 (including part of Chibombo, and Mumbwa) 
(FEWS NET Livelihood zone 8)  
Chibombo and Mumbwa Districts fall into Zone 17, agro-ecological region II. There is little 
commercial farming activity in this zone and smallholders, dominated by traditional farmers at 80%, 
cultivate cotton, maize and vegetables and herd cattle.  
 
The common soil type in this zone is moderately leached, strongly to medium acid, reddish to 
brownish, clayey to loamy, and soils are derived from acid rocks in Miombo vegetation. Three distinct 
farming systems are found here: 
i) hand‐hoe cultivation with some ox‐hire, and sorghum as the major staple crop, followed by 

finger millet (widely used for beer) and some maize 
ii) a semi‐commercial system where cattle ownership is wide‐spread, typically for draft 

purposes. Maize is the major starch staple, supplemented by sweet potatoes and some 
sorghum. Maize is the main source of cash, and fish and beer are also important livelihood 
sources. 

iii) an emergent farmers’ system characterised by cattle ownership and the use of oxen 
technologies and tractor hire. Maize is a major starch staple supplemented by sorghum 
(important for beer). Cash crops include maize (for example 44% in Mumbwa), cotton and 
sunflower.  

 
Overall, most farmers in this zone (80%) are traditional smallholders, with the remaining 20% being 
emergent farmers growing cash crops such as hybrid maize, cotton, and vegetables and rearing 
livestock (cattle). A mixed ethnic grouping is common in this zone. It has moderate to high population 
density.  
 
Source: FAO, 2010, p.21; FEWS NET, 2014, p. 25. 
 

1.3 Profile of the vulnerable populations of the Kafue  

What factors influence vulnerability? 
Under conditions of climate impacts, the most vulnerable are the impoverished – those who lack 
access to land, markets, resources, employment and health and education facilities which might offer 
a means of building wealth or supplementing livelihoods, and communities that rely primarily on 
subsistence means for survival (Hanff, et al., 2011). Typically, such vulnerability is highest in rural 
areas where the majority of households are involved in agriculture-based activities – and thus this 
proportion of the population is strongly dependent on favourable climatic conditions for food 
security, farm production or other livelihood activities that rely on environmental benevolence. These 
farmers, especially women, are more vulnerable to climate change due to a poor and climate-
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impacted resource base, limited access to education and skills improvement, a lack of control over 
resources (such as land), gender inequality and gender-based violence (GBV) and other multi-
dimensional factors (see Appendix A - District Risk Profile (DRP) Status Report). The factors that 
influence vulnerability are mainly structural (in the form of rural poverty, infrastructure, and 
environmental and water stress), governance, equity and climate-based factors.  
 
Although common to much of the country, some factors are provincial or zone specific. These factors 
are outlined in more detail below. Where information particular to district level is available, factors 
contributing to weak adaptive capacity and increasing vulnerability to projected climate change are 
highlighted. On the whole, information at this level is mainly anecdotal. Nonetheless, the assessment 
helps develop a common understanding of the hazards that have posed and are likely to pose the 
highest risk to groups of community members and their livelihoods in a landscape.  

 

Structural factors  
Rural poverty 
Rural poverty in Zambia is at 74%, which is more than double the urban poverty of 35% (World Bank, 
2013). Almost 90% of Zambians who fall below the extreme poverty line are in rural areas, where the 
poverty gap ratio is far higher (20% versus 3.7% in urban areas). Overall, 39% of Zambia’s population 
lives in extreme poverty, with insufficient production to meet daily minimum food requirements 
(World Bank, 2013). Poverty incidence is highly concentrated among small-scale farmers who have 
little or no formal education (World Bank, 2012, p. 39). 
 
To provide an outlook of human development across the provinces in Zambia, the Provincial 
Development Index (PDI) uses three main indicators, namely education (enrolment and completion 
rates), life expectancy (length and quality of life), and average household income (including 
measurements of productivity) (SNDP, 2011). The PDI provides evidence to the relatively higher 
poverty prevalent in the two more rural provinces in the project area, Central and Southern, as 
compared with Lusaka (Table 1).  
 

Table 1 Poverty Incidence in the project provinces, 2010 (Source: World Bank, 2013, p. 3) 

Province Population 
Share (%) 

Moderate 
Poverty 
Incidence (%) 

Extreme 
Poverty 
Incidence (%) 

Lusaka 
Central 
Southern 

13.5 
10.6 
12.9 

34.4 
55.7 
66.0 

13.8 
30.5 
42.0 

Note: People living in moderate poverty are those whose total expenditures 
are below the national poverty line. People living in extreme poverty have 
total expenditures that are below the food-poverty line. 
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Although access to health centres is very limited in rural areas, the incidences of infant, child and 
under-five mortality are similar in both rural and urban areas (World Bank, 2012). However, mortality 
rates vary greatly by province and are strongly associated with provincial poverty rates.  
 
The Oxford Policy Management (OPM) assessment of 2014 further found that, at household level, 
the lack of access to information and appropriate technical knowledge is a significant barrier to 
building resilience and adaptive capacity. This relates to agricultural knowledge, information about 
climate change, weather and climate hazards, technical knowledge on canal and road management 
and improving boreholes, and communication infrastructure.  
 
For example, extension and advisory services (EAS) do not always reach and engage with poor rural 
smallholder farmers, the very farmers who need these services the most. Where local support 
organisations or NGOs are weak or under-capacitated, the problem is exacerbated, and EAS workers 
may find it more to their advantage to work with more successful small commercial enterprises where 
achievements are more obvious (MEAS, 2014).  
 
Educational attainments of individuals have a bearing on their well-being in terms of health, 
poverty and other characteristics such as employment and earnings, and nutrition status. Illiteracy is 
much higher for women: Zambia’s literacy rate for men stands at 81%, and for women at 61% (World 
Bank, 2013).  
 
Limited access to financial services, coupled with the high cost of services for both large 
corporations and small enterprises (but particularly for the latter), is a major factor contributing to 
poverty in Zambia. For example, small-scale and emergent farmers are unable to access short-term 
loans for the purchase of equipment, seeds or other agricultural inputs. A related barrier for small- to 
medium-scale domestic investment is the high threshold requirement to qualify for fiscal incentives 
such as tax breaks (not less than US$500 000 in priority sectors or products, and not less than US$250 
000 in non-priority sectors or products) of the Zambian Development Agency (ZDA) (ZDA, 2016). 
Beyond the reach of most local enterprises, this prevents joint ventures with international partners 
and emphasises the perception that the investment regime may favour foreign investment at the 
cost of domestic investors (OECD/Zambia, 2012). 
 
Fluctuating market prices are one of the major setbacks to sustainable small-holding agriculture. 
“Determined by market force—supply and demand, fluctuating market prices coupled with unstable 
local currency value are major hindering factors to sustainable agriculture in Zambia. Since rural 
farmers do not have effective safe storage facilities of their produce, coupled with poor post-harvest 
handling of their produce, maize is offloaded on the market by farmers at the same time, in which 
case supply surpasses demand. This lowers per unit cost of maize and farmers cannot recover the 
production costs in many instances. Findings have also established that in last three years, farmers 
have not determined the selling price cost of maize: Government through the Food Reserve Agency 
(FRA) and the millers who are the ultimate buyers determine the selling price. Also, due to poor 
storage and preservation of the maize yields by rural farmers, some of the stored maize usually goes 
bad before the turn of the year, leaving most farmers vulnerable to hunger” (Makondo et al., 2014, p. 
399).  
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Infrastructure 
Poor infrastructure (particularly transportation, water and sanitation, and energy) heavily constrains 
growth and poverty reduction in Zambia, particularly affecting the rural areas. With this, smallholder 
farmers face numerous supply-side constraints, such as limited area for cultivation, inadequate 
irrigation and drainage systems, lack of physical capital, low-quality seeds, and restricted access to 
credit and fertilizers (the government’s Fertilizer Support Programme mainly benefits wealthy 
farmers). The distribution of opportunities for access to basic education, health and infrastructure 
services closely mirrors the spatial distribution of poverty, meaning that poorer regions have less 
access to opportunities. Inadequate access to natural resources and markets are also key factors, with 
the economic burden falling disproportionally on the poor and on women.  
 
Transportation is a major barrier, bringing challenges for market access and supply-side 
constraints. One of the barriers to Zambia’s development is its road infrastructure deficit, 
particularly in rural areas where about half the country’s population is concentrated. Both road and 
rail infrastructure are seriously limited outside the main provincial towns and major regional transit 
routes. About 80% of the country depends on gravel and feeder roads connecting districts and wards, 
many of which are inadequate, being poorly maintained and susceptible to damage from flooding. 
This is a vital and strategic link for the supply of goods and services to the communities in various 
parts of the country (highlighted in the SNDP and by the World Bank). Recent research by Makondo 
et al. (2014) also found that difficulties in accessing markets, poor road infrastructure, fluctuating 
market prices, high costs and late deliveries of farming inputs were among the major challenges that 
farmers are facing in Zambia. Poor transport infrastructure also restricts regional trade.  
 
Closely linked to poor transport infrastructure is the fact that the value chains for both crops and 
animal products are generally inefficient and weak at every link, being constrained by a shortage 
of inputs, inadequate research, limited access to technology, inadequate storage infrastructure and 
transport, agro-processing and marketing and distribution. Development of the livestock and 
aquaculture sectors are further hampered by livestock disease, inadequate extension services, poor 
animal husbandry and chronic shortages of quality fish seed and fingerlings (World Bank, 2013). In 
2010, the majority of Zambians who considered themselves “very poor” or “moderately poor” cited 
the “lack of agricultural inputs and imports” as the main cause of their poverty (World Bank, 2012). 
Late delivery of inputs such as seeds, fertilizers and chemicals make it difficult for farmers to plan 
their planting season; the costs of these inputs is an additional challenge.  
 
Energy access and availability is low across Zambia and particularly in the lower parts of the 
Kafue. The country has a low electrification rate of 19% (FAO, 2013), with the balance of energy 
coming from biomass through wood or charcoal. Such reliance on biomass has detrimental effects 
on the environment, including deforestation and increased siltation in the Lower Kafue. (Access to 
energy is critical for socio-economic development, yet the proportion of people still dependent on 
traditional, inefficient and polluting energy sources is higher in Africa than on any other continent 
(World Energy Council, 2005 in World Bank, 2013).) Energy access in rural areas is only 3.5% compared 
to 48% in urban areas, resulting in heightened deforestation due to the high demand on fuel wood 
and charcoal. Most of the country (more than 80%) is not serviced by the power transmission 
infrastructure (GRZ, 2012). 
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Early warning systems are poor, especially in hazard-prone areas, because information and 
communication technology (ICT) is limited in Zambia, especially in rural areas. There are also no 
systematic early warning systems in place against natural hazards and disasters. Makondo et al. note 
there is a critical lack of preparedness in Zambia, stating that “disaster management preparedness 
and early warning systems do not exist in Zambia, but only come into being after a disaster has 
occurred” (2014, p. 401). Local leaders generally feel uninformed about climate risks and the potential 
effects that such risks might have on their communities, with traditional methods for understanding 
the environment dominating (OPM, 2014).  
 
Inadequate weather monitoring equipment and inadequate communication channels such as radio 
and telephone also hamper the effective implementation of climate adaptation activities by 
agriculture advisory institutions.  
 

Environmental degradation 
Zambia is richly endowed with a number of valuable natural resources including minerals, forests, 
wildlife and fertile land, which have played a crucial role for economic and political development. 
However, natural resources in Zambia are approaching “catastrophic decline: fish, wildlife, and 
forests disappearing at an alarming rate” (Natural Resources Consultative Forum, in PWC, 2013, p.5). 
The impact of this is a reduction of biodiversity, which results in a reduced amount of organic matter 
being recycled into soil, and consequently, reduced nutrients and water retention capacity. 
Environmental challenges such as those listed below, amongst others, are interlinked, mutually 
reinforcing, and impacting on people’s livelihood opportunities (especially for poor women and men).  
 
Desertification and land degradation, reinforced by climate change, continue to reduce agricultural 
productivity, affecting food security for many rural poor people (GRZ, 2011b). Land degradation 
causes hydrological imbalance and increased risks for floods and droughts, undermines social 
economic development and continues to deepen the poverty crisis. The main contributors to land 
degradation include deforestation, quarrying, waste disposal and soil degradation. Nearly 66% of 
Zambia's land area is classified as forest but most of the resource is highly degraded and the country 
is experiencing a very high deforestation rate estimated at between 250,000 and 300,000 hectares 
per annum, the fourth highest per capita in the world. Deforestation is largely due to agricultural 
practices: local people commonly cut down trees in forests to create agricultural land, when poor soils 
become increasingly acidic and underlain with a hard-pan. In addition, a large percentage of 
Zambians depend upon either fuel wood or charcoal for their domestic energy supply. This situation 
is likely to continue as long as sustainable agriculture is not practised. Deforestation in turn threatens 
biodiversity and has negative impacts on ecosystem services, such as water quantity and quality, and 
adverse effects on human health. Shortened flow of seasonal streams and the drying up of formerly 
permanent rivers have been observed. 
 

Water availability and access, water stress and water for agriculture  
Water access is insecure and inequitable, and sanitation infrastructure is weak. While Zambia’s 
water potential is considered sufficient to meet current and future water demands overall, the low 
level of water development in rural areas (table 2) is inadequate to meet the current needs for 
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domestic and productive uses. The issues are twofold: access to the water source is low and water 
infrastructure is inadequate. This is seen in the deficient availability, quality and access to water 
(Mweemba et al., 2011). For example, in Namwala Province the water resources are theoretically 
available to meet all needs of the district; however, rural parts of the district lack developed water 
resources and infrastructure to enable easy access of water for all uses. Many people are unable to 
engage in crop production during the dry season because of lack of the water resource, a critical input 
to production. “Water infrastructures are inadequate to meet people’s demands over water access 
for various uses. Generally, boreholes, wells, dams, dambos, rivers and streams are the major water 
resources found in the district. The average distance between water sources is about 2.8 km for most 
areas. The burden of walking longer distances to access water for domestic uses is usually borne by 
households of middle and low levels of well-being as compared to households in the highest levels of 
well-being” (Mweemba et al., 2011, p.15; p. 56).  

Table 2: Estimated coverage of rural population using improved drinking water sources: 2015  

Total improved 
 

Piped onto 
premises 

Other improved 
 

Other 
unimproved 

Surface water 

51% 2% 49% 30% 19% 
(Source: WHO/UNICEF JMP, 2015) 
In Mazabuka, industries and infrastructure continue to expand – bringing “tremendous pressure” to 
the resource that is the Kafue Flats (APFM, 2007). Due to the expansion, competition for pasture and 
grazing land between wildlife and livestock increases, while increasing pollution levels and a changed 
flooding regime (see Appendix E: SCRiKA Training Manual - Case study 1.2), further decrease land 
and water availability for humans and animals alike. In addition, large infrastructure increases the 
upstream damage potential of floods related to poor land use planning and appropriate policy 
mechanisms (APFM, 2007). Moreover, after water balances have been measured (including releases 
from Itezhi-Tezhi, allocations to the power and industrial users, and hydrological balances such as 
environmental flows and evaporation losses), it is also seen that the sugar industry consumes the 
highest allocation. In 2008, of the 3.9 million m3 daily withdrawn from the Kafue River, 1.8 million m3 
(46.2%) was consumed by Nakambala estates alone (Gumbo, Mudenda, 2009). While a moratorium 
was placed on the allocation of water rights in the same year, this situation speaks directly to the 
historical inequality in water access in the district (see Appendix E: SCRiKA Training Manual - Case 
study 3.1). 
 
Furthermore, groundwater resources are under pressure in some areas, particularly in the face of 
rising temperatures which will increase evaporation from large bodies of water. For example Lusaka 
Water & Sewerage Company announced water rationing in September 2016, noting “a 25 per cent 
reduction in water production [from 2014], mainly on account of power load-shedding and low yield 
on the 125 ground water sources spread around the City” (see 
http://www.openzambia.com/2016/09/lwsc-warns-water-shortages/).  
 
Access to sanitation is still very low, especially in rural areas. The lack of adequate water supply and 
sanitation results in annual outbreaks of cholera and dysentery and overall poor environmental 
conditions. A more detailed assessment of the Pemba district (Box 2) provides insight into the type 
of challenges faced by many districts.  

http://www.openzambia.com/2016/09/lwsc-warns-water-shortages/
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Box 2 Challenges in accessing safe water and sanitation in Pemba (relevant to many districts)  

The Government of Zambia’s Pemba District report (GRZ, 2014) notes that most rural populations 
are still accessing water from streams, hand-dug wells and boreholes. This water is usually not safe 
for drinking and poses a great danger to human life. Disposal of human waste is done in three ways, 
the first one being the sewerage pond system. The other one is the septic and the soak away system 
used in residential areas of the township. The third one is the pit latrine system, which is used in most 
parts of the district. Regarding waste management, the modes of disposal of the various amounts of 
agricultural, industrial and chemical wastes generated in the district are not documented. It is evident 
that not all waste is properly collected and disposed of in the district. The report notes the following 
challenges:  
i) Lack of water sampling kits;  
ii) Water and sanitation programme benefiting few communities;  
iii) Inadequate safe drinking water within reach to most communities;  
iv) Inadequate safe excreta disposal facilities; and  
v) Non-existence of a solid waste management programme in the district. 
 
Water for agriculture: Many of the Kafue districts and livelihoods are heavily water reliant, 
particularly due to the reliance on agriculture for food security and livelihoods (Figure 3). However, 
although Zambia has vast water resources (about 40% of the water resources in Southern Africa are 
found in Zambia) in the form of rivers, streams, lakes and ground water, most of the surface water is 
poorly distributed. Groundwater on the other hand is fairly well distributed (although relatively little 
data is available). The geological conditions for accessing groundwater are favourable with regard to 
depth, storage capacity, available yields and exploitation potential. However, because of the 
absence of integrated water resources management at river catchment levels, water resource 
management has not improved access to water or prevented the pollution of both surface and 
groundwater.  
 
Agricultural use represents 73% of all water withdrawn in Zambia. The estimated total irrigated area 
in the Kafue constitutes 81% of the formal national irrigated area, with the Lower Kafue alone 
accounting for 64% of this total. Most of this water is used to grow sugar cane. The Lower Kafue is 
home to the largest concentration of cattle in Zambia, the largest area of maize planted (mostly by 
smallholders) and barley. The floriculture and horticulture industries, albeit small but growing, are 
also based in the basin (WWF, 2016).  
 
Fisheries are under increasing pressure, resulting from a number of factors, including unsustainable 
fishing practices, ecological changes, industrial and aquaculture pollution, and climate change 
impacts (such as increased levels of evaporation of surface water due to higher temperatures or 
prolonged dry spells).  
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Figure 3 Water-related zones of interest in the Lower Kafue Sub-basin  

 
(Source: WWF, 2016, p.2) 
 
Water quality is a further major concern in the Kafue, with challenges arising from mining and other 
industries because much of the effluent is discharged into the Kafue River. Zambia has seen a steady 
increase in the import and use of different types of pesticides for both agriculture and public health 
measures. Large agri-business endeavours have implications for access to clean water, where 
communities make use of the closest rivers as a primary source of water. Industrial-scale agricultural 
production, such as that of commercial sugar farming in Mazabuka, entails the use of large amounts 
of agrochemicals and pesticides, with visible environmental issues related to run-off, pollution and 
pest-resistance. Many small-scale livelihood activities, including the collection of water for human or 
livestock consumption, rely on the closest water sources, subjecting the communities to the risks of 
using untreated or polluted water. Without careful monitoring, the consequences for aquatic systems 
and the populations that rely on them are significant, with repercussions for both current and future 
generations (see Appendix E: SCRiKA Training Manual - Case study 1.2). 
 
Riverine cultivation and poor land use practices have also contributed to pollution and siltation of 
rivers and reservoirs in some areas. 

 

Governance and policy 
The national policy environment for responding to climate change in Zambia is by and large in place 
and provides a good framework for action (Box 3 ). However, the institutional arrangements are not  
fully established, with implications for effective implementation of policy. Thus, and in many 
respects, the policy environment is enabling at face value (or on paper) but this has not yet been fully 
tested.  

Box 3: The climate policy environment in Zambia 

Previously, national climate change policy was guided by Zambia’s National Climate Change 
Response Strategy (NCCRS), which was developed in 2010 to achieve greater national integration 
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of climate change into a policy framework. Before the NCCRS, Zambia’s climate policy was centred 
on the National Adaptation Programme of Action (NAPA) (2007). By establishing the country’s 
Sixth National Development Plan (2011-2015) and, subsequently, the Revised Sixth National 
Development Plan (2013-2016), Zambia has demonstrated leadership in mainstreaming climate 
change into national growth and development plans (OneWorld, 2014). In the past decade, Zambia 
has progressed towards a cohesive policy framework, as demonstrated by the mainstreaming of 
climate change in its Sixth National Development Plan (SNDP) soon to be superseded by the 
Seventh National Development Plan (SeNDP) the National Climate Change Response Strategy 
(NCCRS) and the National Climate Change Policy (NCCP). However, there have been delays in the 
operationalisation of both the strategy and the policy because Cabinet had to approve and adopt 
them first. The NCCP is aimed at enabling the country to re-align its climate sensitive sectors of 
the economy and of the most vulnerable people and their livelihoods in order to meet its 
developmental goals through adaptation and mitigation interventions.  
Despite the lag on the approval of the NCCP, which was formally adopted by the Cabinet in 2016, 
the country has been implementing climate change interventions over the years with specific 
strategic policy documents on adaptation and mitigation. Up until now, most climate change 
programmes have been donor initiated, with the National Climate Change Secretariat (NCCS), 
which falls under the Ministry of Finance, being responsible for facilitating information sharing, 
dialogue and coordination across sectors, projects and stakeholders. However, exact roles and 
responsibilities related to climate change activities, as well as the prioritisation of implementation 
of such activities, are yet to take place. As a result, the coordination of environmental management 
and climate funded activities remains relatively limited. There is considerable work to be done 
enhancing skills and private sector participation, strengthening the institutional framework, 
adopting and making operational the policy and strategy on climate change. 

  
With this, the development policy environment is evolving. National development policy exists and 
planning and review cycles are regular and coherent. Development planning at the local level is less 
solidified. This is because Zambia is transitioning to a more devolved model of government and 
governance. It is useful to consider the context to this transition, as summarised in Box 4 below, in 
the context of climate change adaptation objectives.  
 
Mainstreaming climate change into development policy and planning is thus enabled, although not 
fully implemented. The policy framework is in place, but the success has been limited to the national 
level, while districts grapple with the realities of implementing what they perceive to be onerous and 
expensive governance arrangements (discussions with participants in the R&V district workshops and 
training of the Trainers between June and July 2016).  

Box 4: Mainstreaming climate into development planning is a country-led approach in Zambia 

The impacts of climate change are already undermining planned development outcomes across Zambia. The 
Kafue sub-catchment, with its particular vulnerabilities, is no exception, not least because of the already 
severe experiences of climate variability and changes in seasonal rainfall. Mainstreaming climate adaptation 
and resilience responses into development planning is rapidly gaining importance on the policy agenda.  
Climate mainstreaming is already happening at the national development level, in the SNDP, and its 
Revision. The Revised SNDP (R-SNDP, 2013-2016) notes the importance of implementing measures to 
enhance adaptive capacity of the population to changing climate through integration of issues of climate 
change into the sector programmes. Attention is drawn to the negative impacts of adverse weather on the 
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performance of the critically important agriculture sector and, with regard to the energy sector, it calls for 
the need to exploit “the most cost-effective hydro energy resources, putting in place an efficient and 
effective fuel supply system while mitigating the effects of climate change”. The importance of? monitoring 
and evaluation of climate change adaptation and mitigation is noted with regard to water resource 
development and management, a sector in which resources for climate change are also mainstreamed into 
budget and financial plans. The need for strengthened capacity for disaster risk management, mitigation 
and adaptation to effects of climate change is also noted. Thus mainstreaming climate resilience is a 
strategic country led approach in Zambia. 
In parallel, Zambia has been undergoing a process of empowering local government by devolving 
governance to district and ward levels. After years in the making, the Constitutional Amendment 
Bill was passed in January 2016, marking the beginning of Zambia’s new constitution, intended, 
among other objectives, to increase decentralisation through devolution of power. The 
Constitution (Amendment) Act No. 2 of 2016 has strengthened decentralisation by devolution by 
providing a clear road map for the attainment of a decentralised governance system. A key 
milestone is the facilitation of “people’s participation” in the decentralisation process. To achieve 
this, the Government has provided for the establishment, operations and management of ward 
development committees (WDCs) in a process that is expected to be rolled out throughout the 
country. This facilitates the process of mainstreaming climate change into district level planning 
that includes the people or community’s voice, along with the requirement for districts to move 
from sector based to fully Integrated Development Planning.  
The amendments to the Constitution follow in the wake of Cabinet Circular No.10 of 2014, which 
provided specific guidelines for phasing in the transfer of some central government functions and 
staff to all councils with effect from January 2015. Progress on implementation has been slow and 
few districts and wards have fully established the WDCs. Mainstreaming climate change into 
district plans can provide an opportunity to accelerate the pace of devolution for the simple reason 
that in the absence of the people’s voice, building robust and lasting climate change responses will 
not be possible.  
In summary, the time for mainstreaming climate change into all levels of development planning in 
Zambia is ripe. The enabling conditions exist even if not fully established (e.g. the WDCs). Political 
will is evident in the national development planning process which mainstreams climate, with the 
Seventh National Development Plan, also climate mainstreamed, about to be launched (this was 
expected soon after Zambian elections on the 11th August 2016).  Without local structures such as 
the WDCs, local climate action is unlikely to find resonance and ownership with community 
members and thus to enable action, addressing this gap is critical.  

 
Overall, capacity remains weak and policy coordination within government is also poor, with 
institutional separation between organs of state impeding the development and environment 
agendas. Data collection and access is poor, the latter highlighted in executing this project.  
 
Zambia has been on a drive to decentralise governance since the Decentralisation Policy was 
passed in 2002. An Implementation Plan was subsequently developed in 2006, but it was only in 2011 
that the government demonstrated a firm political will to push ahead with devolution of power. 
Municipal administrations (district and municipal councils) are only now developing the capacity to 
better provide services for citizens, and opportunities for participation are expanding. The pace of 
devolution of governance, however, is significantly slower than desired.  
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Despite the existence of a variety of institutions dealing with natural resource management (NRM), 
there does not seem to be effective institutional capacity to coordinate, allocate, and manage 
Zambia’s natural resources. Rapid depletion of soil fertility and non-sustainable land use are both a 
cause and consequence of widespread poverty. The USAID report, ‘Zambia Environmental Threats 
and Opportunities’ (2011) states the following: “Traditional small-scale agricultural practices 
(including farming practices without precision – inadequate fertilizer input, inadequate plant 
populations; inadequate erosion control measures; inadequate/untimely weeding) have reduced 
food production levels among some of the poorest people in the rural areas of Zambia. Government 
policies have contributed to environmental degradation by not discouraging cultivation of 
marginal lands or providing subsidies for heavy maintenance crops such as maize. Heavily 
subsidized fertilizer support and maize marketing programs have contributed to small-scale farmers 
focusing their attention on maize production and in effect becoming dependent on a mono-crop 
system. Maize in particular tends to rapidly mine out select nutrients in the soil” (USAID, 2011, p.1).  
 
The management of water resources is now transitioning from management using political 
boundaries to management at catchment level. This follows the new Water Act that was adopted in 
Zambia in October 2012, providing for the creation of the Water Resource Management Authority 
(WRMA) to manage water resources at national and local level. The aim is to better protect Zambia’s 
ground and surface water resources and regulate the abstraction, allocation, use, development and 
management of water resources in a sustainable manner. The Act also aims to ensure that all sectoral 
needs (including the environment) are considered together in water development planning and 
implementation. 
 

Equity 
In addition to the issues of inequalities between urban and rural populations, inequalities exist across 
the Kafue, including inequalities of water access, as described earlier. Additional inequalities relate 
particularly to gender, with related inequalities of land ownership and access.  
 
In Zambia it is the women who are responsible for collecting water, cooking, feeding and farming for 
rural families. Men have the option to seek employment in urban areas while women are left to run 
the home. The repercussions on livelihoods are significant; women and children spend long hours 
walking to collect water or to trade with other villages, meaning that the time for more productive 
activities is lost. For instance, research indicates that the collection of fuel (charcoal, wood) and water 
prevents many young girls from attending school (REN21, 2005).  
 
A challenge frequently associated with farming and women’s role in agricultural output is that of 
gender-based violence, harassment and discrimination. In Zambia, cultural practices such as 
polygamous marriage is common and widespread, and is associated with higher crop productivity 
(more women in the field tending to the crops) and thus wives often end up competing with each 
other through crop output in order to win favour with their husbands. 
 
Vulnerability assessments concur that irrespective of the measure of vulnerability used, female-
headed households tend to be more vulnerable than male-headed households. “Gender inequalities 
and gaps continue to persist in Zambia and are entrenched within society. Culture, deep-rooted 
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traditional practices, faith-based belief systems, low levels of education for women and low 
representation of women in decision-making positions, are among many other factors contributing 
to the slow pace of women’s advancement” (UNDP, 2010, p. 13).  
Land ownership and access inequalities relate specifically to the two classes of tenure in Zambia, 
customary and statutory. State land is administered through the Commissioner of Lands by the Local 
Authorities, which are responsible for recommending land allocations to suitable applicants for 
development on a leasehold basis. Customary land is administered by traditional authorities. “An 
estimated 94% of the country is officially designated as being under customary tenure. An absence 
of secure land tenure results in few people investing in customary land areas. Rather, people move 
from one area to another without practising sustainable land management. Additionally, an absence 
of secure land tenure hinders the capacity of tenants to access needed loans or investment to support 
economic or social opportunities. Furthermore, absence of secure land tenure both promotes 
deforestation and forest degradation, as well as impedes the ability of communities to protect and 
sustainably utilize forests” (USAID, 2011, p. 12).  
 
An additional factor limiting access to land results from unreliable land information management 
systems and lack of a decentralised land registration system. 
 

1.4 Socio-economic impacts of climate variability 

The adverse impacts of climate variability are wide-ranging, affecting multiple sectors, with Zambia 
having experienced some of its worst droughts and floods in the last two decades. The knock-on 
effects for livelihoods and the economy have been detrimental, sometimes severely so. For example, 
significant rainfall deficits at critical stages of crop growth have frequently led to a serious shortfall in 
crop production.  
 
Notable droughts in Zambia over the last 25 years include the 1991–1992 and 2004–2005 droughts 
that severely damaged or destroyed many crops. This affected about two thirds of the country, 
leaving no choice but to import food from its neighbours and seek relief food from donors. In 2006–
2007 Zambia experienced severe floods and again in 2009–2010, which affected more than 2,000 
households. The evident impact of droughts and floods led to a significant decrease in the 
productivity of primary sectors like agriculture, fisheries, wildlife and tourism. 
 
Water security has been deeply affected, with an impact on agriculture and food security, and an 
increase in the incidence of hunger due to destruction of crops, reduction in cultivatable land and 
increased soil erosion. Animals and livestock are affected by changes to their grazing lands and 
climate-related outbreaks of disease. An increase in health epidemics due to poor sanitation 
practices or infrastructure, such as the outbreak of waterborne diseases (dysentery and cholera), is 
linked to climatic events such as flooding and heavy rainfall periods (see Appendix A – District Risk 
Profile Status Report). An increase in other diseases such as bilharzia and malaria is also experienced 
as a result of climate change or extreme weather.  
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Food security is affected through lowered agriculture production due to drought, dry spells (less 
water is available for crops) or flooding (crops are destroyed by heavy or continued rainfall). Food 
security is further impacted, firstly by the increase in livestock mortality as animals suffer from 
climate-related diseases and secondly by the loss of income as livestock owners enter the livestock 
market through “distress selling” – resulting in reduced income by the acceptance of a lowered price 
for their animals (see Case Study 4: Livestock, in Chapter 3 of this report). 
 
Furthermore, water underpins every economic activity through its impact on energy security. 
Hydropower represents 90% of all electricity produced in Zambia, with the Kafue Gorge Dam 
accounting for half of total hydropower production. A stable water supply to drive the turbines is thus 
of paramount importance to the country. Cheap hydropower is a main strategy of the government 
to drive energy intensive development for the future (WWF, 2016).  
 
Extreme weather events, such as droughts and floods, have physical impacts on infrastructure 
resulting in loss of shelter, displacement of people and disruption of communication links due to 
destruction of basic infrastructure such as roads and bridges. Impassable roads also aggravate food 
insecurity (by preventing access to markets and transport of food to markets) and health conditions 
(by preventing access to medical facilities).  
 
Thus, current climate variability already presents a significant challenge to future development in 
Zambia, particularly in the country’s southern and central regions, as confirmed in a study by Thurlow 
et al. (2011), which combined biophysical and economic models to evaluate climate impact. On 
average, climate variability holds over 2% of the population under the poverty line. “Simulation 
results indicate that, on average, current variability reduces Zambia’s agricultural and total GDP by 
9% and 4%, respectively, over a ten-year period. The resulting income losses to households mean 
that an additional 300,000 people will remain below the national poverty line as a result of current 
variability” (Thurlow, 2011, p.13).  
 
Notably, poor rural households face higher risks of downward mobility caused by a variety of shocks 
or setbacks, such as human and livestock diseases, climate variability, pests, flooding, unfavourable 
market trends, institutional deficiencies, and so on. Here it is particularly important to factor in the 
interlinkages between these and the climate feedback loops that compound risks and vulnerabilities. 
This happens when climatic events have a knock-on effect, and exacerbate existing conditions, in a 
vicious circle, which has a multiplying effect (see Chapter 2: Figure 13). 
 
Socio-economic impacts are much more severe during major drought years, thus underscoring the 
importance of extreme weather events in determining climate damages. This is reflected in the 
severe droughts that took place in the 1986–87, 1991–92, and 1993–94 seasons, which affected the 
entire economy. The importance of agriculture and the sector’s strong linkages to the rest of the 
economy means that a significant share of the economic losses caused by climate variability occurs 
outside of agriculture and affects urban households. As farming remains crucial to Zambia’s 
economic fortunes, any shortages or reduced harvests can fan inflation. 
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The impacts on agriculture production and food security are particularly harsh: The primary 
livelihood sectors in the basin – maize production, cattle rearing and fisheries – each have distinct 
ecological and hydrological requirements. “Hydrological processes such as annual flooding are 
critical in regenerating fish populations, while the receding flood line is an important area for grazing 
cattle. Both high and low water levels are critical to ensure optimal ecosystem function to support 
livelihoods” (WWF, 2016, p.3).  
 
Functioning ecosystems are thus central to rural livelihoods in Zambia, where people are entirely 
and directly dependent on ecosystem services for survival, for example rainfall for food production; 
rivers for drinking water and fishing (source of protein); and forests for forest products (berries, fruits, 
ifishimu), timber and construction materials, energy (e.g. wood and charcoal) and medicine. “For this 
reason, people tend to settle in marginal lands, which are prone to environmental disasters such as 
floods and droughts. Consequently, their livelihoods are most likely to be affected by even slight 
changes in climatic conditions” (Makondo et al., 2014, p. 388). Rural households, particularly the poor, 
depend on their own production for a large portion of their food. However, most rural households are 
not self-sufficient and still need to purchase nearly half of their food requirements. Thus, large food 
price shocks negatively impact net household food consumption. 
 
The correlation between the incidence of extreme climatic events and livestock disease is strong. 
Cattle production has been severely disrupted by recurring disease outbreaks, the common ones 
being Foot and Mouth Disease (FMD), East Coast Fever, and Contagious Bovine Pleuropneumonia 
(CBPP). Similarly, Newcastle disease has disrupted poultry production. Most of the areas affected by 
these diseases are also prone to drought. Livestock disease generally exacerbates farmers’ 
vulnerability to the effects of drought by taking away the means to cultivate their land (draught 
power), as well as one of their most reliable income sources. Under normal circumstances in small-
scale farming systems, livestock acts as a form of insurance against poor weather and subsequent 
crop failure (OCHA, 2007). People can then sell their livestock, for example cattle, to raise money for 
food. However, this negatively impacts the majority of farmers, who may rely on cattle for farming. 
In addition, the sale of cattle on a social scale causes people to lose prestige. Traditionally people with 
larger herds are considered to be very rich, hence when they sell their animals they may suffer a loss 
of identity.  
 
Potable water, ecosystems and biodiversity are also at risk. Climate events negatively affect water 
availability (drying of rivers and groundwater resources) and accessibility across all sectors. The OPM 
baseline assessment in 2014 found that 54% of respondents reported an impact on access to water 
as a result of climate risk in the previous five years; 49% an impact on levels of water contamination 
and 38% noted scarcity of drinking water. Droughts negatively affect wildlife habitat and the ability 
of forest resources to generate. Increased scarcity of water undermines wildlife health. 

 
The tourism sector, one of the fastest growing economic sectors in the country, is also impacted by 
climate hazards. In the Lower Kafue, tourism is fundamentally dependent on the flow regime, 
because the biodiversity and ecological processes that attract tourists to these areas are supported 
by the variable hydrology. This is especially pertinent to the sensitive ecosystems, natural reserves 
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and game management areas, which are highly sensitive to extreme weather events.  Thus climate 
hazards impact on tourism and the livelihoods that depend on it (WWF, 2016).  

 
Climatic hazards such as droughts and floods have routinely constrained public health service delivery 
and access to services and safety nets. Major climate-related weather events, such as floods, cause a 
higher disease burden and also reduce access to health facilities, when already weak infrastructure 
(such as roads or poorly maintained bridges) is washed away or damaged by hazards such as floods. 
Floods impose immense socio-economic costs, for example on the education sector (damage to 
education infrastructure) and on road and bridge infrastructure (flood damage often necessitating 
substantial repairs and communities being displaced or cut off from markets) (see Box 5 below). In 
addition, floods have been responsible for inducing outbreaks of diseases such as cholera, dysentery 
and plague, as well as increasing incidences of malaria, diarrhoeal diseases, schistosomiasis, 
respiratory infections and other emerging vector-borne diseases (SNDP, 2011). 
 

Box 5: Impacts of flooding events in the Kafue and Zambezi River Basins 

In 1994, severe floods in the Kafue Flats overwhelmed a number of fishing villages and human 
settlements along the river, resulting in the displacement of many people, mud brick houses 
collapsing, and two main bridges washed away, cutting the towns of Monze and Namwala off from 
the rest of the country. As a result of torrential flooding, strong currents rendered all the river 
pontoons non-operational. Flash floods in the 2005-2006 rainy season were equally devastating, 
damaging the Kafue Gorge power station (December 2005) and disrupting power generation for two 
weeks. Mazabuka, Monze and Choma districts were still affected by flooding as late as March 2006 
(AfDB, 2013). The Zambezi flood in 2007-2008 caused devastation to crops along the Zambezi River 
Basin, affecting a total of 274, 900 people through impacts on infrastructure, water and sanitation, 
human settlement and shelter, health and nutrition, agriculture and food security, and education 
(ZVAC, 2008). Hundreds were left dead in the region and around 1.25 million homeless (Mudenda, 
2010).  More recently, heavy rains in January 2013 caused flooding in Zambia, with Mumbwa district 
the worst affected. Infrastructure, crops and property were damaged and in some cases, destroyed, 
while drinking water was contaminated. Approximately 1800 people were affected (IFRC, 2013). In 
January 2014, 20 000 people were left homeless in Mazabuka, in the Southern Province, when heavy 
rains damaged hundreds of homes (Davies, 2014). 
 
Energy generation, already limited, is severely impacted, limiting access further. Considering that 
95% of Zambia’s electricity generation is based on water-dependent hydropower, and biomass  
energy accounts for 80% of the total energy use, the energy sector is vulnerable to extreme events  
and seasonal rainfall. For example, rainfall activity has reduced in recent years and this, coupled with 
high evaporation rates from open surface water bodies (which occurred for example during Zambia’s 
2015-2016 drought) has reduced water levels in the two major reservoirs used for hydroelectric 
generation (at Kafue Gorge power station and Kariba North Bank power station). In 2015-2016, this 
combination of factors resulted in reduced power generation and the most severe load shedding 
Zambia has ever experienced.  
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In December 2015, out of the installed capacity of about 2300 MW, Zambia could produce only 1100 
MW against a national demand of about 1600 MW, with the peak demand being around 2000 MW 
(Mpanda et al., 2016). The secondary level impact is felt in agriculture, especially the success of large 
scale farming that is dependent on a sustainable supply of electricity for irrigation. 
 
In conclusion, there are numerous interactive factors in the existing economic, livelihood and 
ecological systems in the Kafue that, as a backdrop to overlaying climate risk and vulnerability, set 
an important scene for better understanding the risks of climate change and variability.
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Chapter 2| Risk and Vulnerability in the Kafue Sub-basin 
 

Key messages 

x Vulnerability to climate change in the Kafue Sub-basin is a function of exposure and 
sensitivity to climate change, coupled with adaptive capacity. Building interventions 
necessitates a level of prioritisation and thus it helps to focus on the most affected areas or 
sub systems based on these identified vulnerabilities. Enhancing critical elements of adaptive 
capacity will allow us to alter the spatial representation of the future. 

x The Kafue Sub-basin is a significant hotspot for climate vulnerability – Mapping produced 
key aspects of vulnerability and risks evident in the District Risk Profiles (DRPs), such as maize 
and livestock vulnerability and length of growing period and land degradation. 

x Natural resources are of great value to local communities in the Kafue because of the high 
reliance of livelihoods on ecosystem provisioning. Wetland, forested areas and protected 
areas (for enhanced biodiversity) are crucial resources needed to sustain livelihoods in the 
Kafue Sub-basin.  

x Communities have widely shared vulnerabilities in the Kafue Sub-basin, however, climate 
risks are different and the extent of impacts is linked to primary livelihoods – necessitating a 
divergent approach in addressing increasing vulnerabilities.  

o Climate change risks in the Kafue are predicated by changes in seasonal rainfall 
patterns rather than by significant changes to the amount of rainfall. Specifically, the 
shortening of the rainfall season will lead to more intense rain and floods, and longer 
dry spells and droughts. 

o Livelihoods in the Kafue vulnerable districts (KVD) are highly dependent on climate 
sensitive sectors and natural resources such as fishing, crop cultivation and livestock 
rearing. 

o Climate change is already impacting the agricultural sector in Zambia - Livelihoods 
and food security are threatened, evidenced by an increase in the incidence of 
hunger, loss of shelter, displacement of people, destruction of basic infrastructure 
and an increase in the incidence of health epidemics.

o The interplay of land and water management, deforestation and agricultural 
practices exacerbates vulnerability to climate and development shocks: Water 
development is already inadequate – and does not meet the needs of domestic and 
productive use, while access to potable water is low. In addition, demand is growing 
and hydrological patterns are changing, adding to water stress. Land degradation, 
reinforced by climate change, continues to reduce agricultural productivity. 
Traditional methods of land preservation and conservation are no longer practical 
because of land pressure and higher populations – deforestation, overgrazing, 
erosion and soil degradation plague many districts and reinforce both poverty levels 
and climate vulnerability. 
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o Supplementary livelihood activities, such as fishing, are not sustainably managed 
and are under further threat from climatic impacts. 

o Feedback loops from climate change impacts exacerbate the existing vulnerabilities, 
such as an over-reliance on maize (a non-drought-resistant crop) – further reducing 
people’s ability to improve adaptive capacity. Water, maize and livestock – three 
important factors that underpin livelihoods in the Kafue, and the economy – are all 
under threat from climate impacts.  

o Impacts cascade through the system – and both droughts and flooding result in 
increased competition for resources, higher food insecurity, and an increased disease 
burden (for both humans and animals). 

 
x Population is a critical factor that underlines risk to climate change impacts and which has 

serious implications for resource management, urbanisation, agriculture and ultimately the 
economy and overall GDP for the country.  

 
Climate feedback loop This happens when climatic events have a knock-on effect, and exacerbate 

existing conditions, in a vicious circle, which has a multiplying effect. 
Risk  The potential for consequences where something of value is at stake and where the 

outcome is uncertain, recognizing the diversity of values. Risk is often represented as 
probability of occurrence of hazardous events or trends multiplied by the impacts if 
these events or trends occur. Risk results from the interaction of vulnerability, exposure, 
and hazard. In this report, the term risk is used primarily to refer to the risks of climate-
change impacts (IPCC, 2012: 1772). 

Exposure  The presence (location) of people, livelihoods, environmental services and resources, 
infrastructure, or economic, social, or cultural assets in places that could be adversely 
affected by physical events and which, thereby, are subject to potential future harm, 
loss, or damage (Lavell et al., 2012: 32). 

Sensitivity  The degree to which a particular system is sensitive to the impacts of climate change and 
variability. 

 

2.1 A systemic approach to assessing Risk and Vulnerability  

Vulnerability to climate change in the Kafue Sub-basin (Kafue) is a function of exposure and 
sensitivity to climate change, coupled with adaptive capacity (Figure 4). Adaptive capacity brings the 
climate-development nexus into sharp focus. The elements that make up the adaptive capacity of a 
system are often development issues - relating to governance and institutions, coupled with how the 
economic development and livelihoods interface with the biophysical environment. These are 
managed through policy and community action alike.  
 
A systemic view of the Kafue was the basis for interrogating vulnerability across the sub-catchment 
and its various sub systems. The socio-economic status quo (chapter 1) is a useful departure point, 
noting that a system includes people, natural resources, biodiversity, wildlife, industry and 
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livelihoods. It can be geographically or sectorally defined, or it can be defined as the area in which a 
given community functions. Importantly, a system is the set of interacting or interdependent 
components that form a complex whole and every system is delineated by its spatial and temporal 
boundaries. As such it is influenced by its environment, is described by its structure and purpose and 
is expressed in terms of how it functions. It can also refer to the set of rules that govern its behavior 
or structure.  
 
In assessing Risk and Vulnerability (R&V), the Kafue was treated as a system. This was supported by 
in-depth assessments of other important sub-systems, being the project districts, some of the 
important ecosystems and their services (mainly water) and the primary livelihood systems (focused 
on maize and livestock) of the Kafue. The Kafue sub-systems are exposed to and are sensitive to 
climate change in different ways due to widely divergent climates, land uses and natural resources as 
well as variations in local social and economic conditions and different levels of adaptive capacity. 
The objective of understanding R&V is to inform efforts to increase resilience to the effects of 
climate change. Doing so requires an understanding of the exposure of each system or sub system 
to the externally imposed stresses and shocks – stresses tend to be chronic while shocks are relatively 
short-lived, such as floods. Identifying resilience-building interventions necessitates a level of 
prioritisation (assuming that the financial resources and human capacities needed for their 
implementation are limited) and thus it helps to focus on the most affected areas or sub-systems 
based on their vulnerabilities.  
 

Figure 4 A model of the constituents of vulnerability, after the IPCC (2007) and used in mapping of 
spatial indicators to depict climate vulnerability (OneWorld, 2012) 

 
 
Of the key factors that contribute to vulnerability, adaptive capacity is the factor over which 
vulnerable African countries have the most control. Enhancing critical elements of adaptive capacity 
will allow us to alter the spatial representation of the future (Figure 6, in the following section) as 
projected from today’s perspective. This is because Figure 6 assumes a business-as-usual approach 
to managing adaptive capacity, at the same time as assessing exposure and sensitivity to climate 
change based on forecasts. It is therefore useful to examine the current levels of adaptive capacity in 
some detail in the Kafue – in the process defining what is business as usual.  
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2.2 Risk and Vulnerability to Climate Change in the Kafue 

Decades of research into understanding the current and future impacts of climate change across the 
world sends a clear message: the poorest and least developed countries and the poorest people in 
these countries are the most vulnerable to climate related risks (IPCC, AR4, 2007). Zambia is such a 
country and as outlined in chapter 1, the Kafue Sub-basin is identified as being among the most 
vulnerable regions in the country.  
 
Four components of analysis informed the R&V to climate change assessment in the Kafue:  

i) Spatially mapping climate risk and vulnerability, in a broad-strokes approach using 
geographical spatial information systems (GIS); and in the process, creating a model of 
vulnerability. (See Appendix B – R&V Assessment methodology, including GIS.) 

ii) Developing Risk Profiles for each district (District Risk Profiles or DRPs) based on desk 
research, participatory analysis and a review of the available district development plans 
and situational analysis. (See Appendix A – District Risk Profile (DRP) Status Report.)  

iii) Conducting an economic impact assessment of climate change in the Kafue to 
interrogate the cost of climate vulnerability. (See Appendix C – An Economic Assessment 
of climate hazards in the Kafue Sub-basin.) 

iv) Conducting participatory analysis with each project district through the Inception 
Meeting, four district workshops, covering all 11 districts, the Training of the Trainers 
workshop and the project final meetings.   

Field work both informed and validated the assessment at various stages of the assignment. This 
chapter synthesises the key findings of the R&V assessment.  
 

Mapping climate vulnerability in the Kafue 
This section presents the results of mapping the vulnerability of people’s primary means of livelihood, 
and infrastructure to climate harms in the Kafue Sub-basin. The Kafue basin is emerging as a 
significant hotspot for climate vulnerability; other results of similar mapping have also modelled and 
presented the spatial patterns of vulnerability, for example Midgley et al. (2011). The current analysis 
deepens the RCCP assessment, focusing only on the Kafue Sub-basin.  
Three key vulnerabilities are identified in the analysis:  
 

Key vulnerabilities 

Maize: vulnerability to multiple risks 

Livestock: vulnerability to multiple risks 

Road (and rail): vulnerability to flooding 

 
These findings correlate with those from the DRPs (see Appendix A - District Risk Profile (DRP) Status 
Report), which also include water vulnerability as a key aspect of climate risk and impact, or 
vulnerability. Approximately 54 data layers, aligning with the approach used to develop the DRPs, 
contribute to an analysis of exposure, sensitivity, adaptive capacity and climate ‘hotspots’. Since a 
socio-economic and development context underpins the risk assessment, these data layers are not 
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limited to climate data, and they include data on generic issues such as malnutrition, gender equality, 
HIV prevalence, literacy and education as well as more specific issues such as access to roads, 
irrigation, population density on agriculture land, livestock density, soil quality etc. (A full list of data 
layers applied is available in Appendix B: R&V Assessment Methodology). These additional data 
layers provide the socio-economic development context to the vulnerability assessment. 
 
These mapping variables have been projected to the year 2050, allowing maps of future sensitivity 
and exposure to be developed and provide a contrast to current climate risks and impacts. Figure 5 
shows current hotspots in the Kafue, resultant to the GIS mapping, while Figure 6 reflects the 
inclusion of future data layers such as precipitation and temperature change and loss of suitability for 
cropland. The mapping assumes business-as-usual in terms of adaptive capacity, which includes 
dimensions or indicators such as malnutrition, gender equality, HIV prevalence, literacy and 
education, meaning that adaptive capacity will continue as is toward 2050. The mapping projections 
indicate that the spatial patterns of vulnerability will have spread further and deeper into the Kafue 
Sub-basin and that the entire region is increasingly a vulnerability hotspot. This is based on current 
levels of adaptive capacity continuing into 2050 and projected levels of exposure and sensitivity.   
 
Figures 5 and 6 represent maps of composite vulnerability (current and future respectively), so that 
impacts of both drought and flooding are included in one map. The largest components of red areas 
represent rain fed agriculture which are highly sensitive to drought, relatively high levels of 
deforestation, degradation and loss of vegetation cover and relatively high population densities in 
the rural areas – which means that people in these areas cannot take advantage of the benefits of 
built infrastructure. Aspects of adaptive capacity are important and are represented by the strong 
delineations and boundaries evident in the map. The areas representing the highest intensity of 
vulnerability (strong red colours) also map to the Zambezi River escarpment, where slopes are steep 
and mostly wooded. Soils are thin and rocky, with very low agricultural potential.  
 
The projections of vulnerability to 2050 cannot take into account changes in the human development 
condition (central to adaptive capacity) because these have not been modelled and converted to 
spatial data. What is presented here are changes in sensitivity and the climate harms indices. The 
analysis indicates that the intensity of vulnerability is not necessarily increased, but vulnerability 
spreads spatially. Previously resilient areas become more susceptible to climatic challenges (Figure 6 
– 2050 map).  
 
This conclusion is emphasised by the analyses of current and projected exposure to climate change, 
which increased across the study area – see Figures 7 to 10 on exposure and sensitivity. The basic 
models of exposure and sensitivity need to be explained as follows: 
 
Note: Colour ranges (colour gradients) in maps (figures 5 to 11) 
In colouring the risk and vulnerability maps, the colour gradient is always the same, from high to low 
– red to blue, but the gradient starts at different levels in each map. This affects the intensity of 
colours, so that the deep red areas in the current map seem less red in the 2050 map, whereas in 
reality, the data indicates an increased intensity. For example, the map on exposure to current risks 
(Figure 7) ranges from 27–01 for current, to 87–168 for 2015 (Figure 8) – which is over twice the risk 
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exposure, yet the 2050 map looks more washed out. Thus, the maps are not visually comparable in 
terms of intensity of the effect and each map can really only be compared within itself.  
 

Figure 5 : Vulnerability hotspots (current) in the Kafue Sub-basin 

  

Figure 6: Vulnerability hotspots (2050) in the Kafue Sub-basin  
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The deepening of vulnerability across the Kafue seen in Figures 5 and 6 is because both exposure and 
sensitivity to climate change increase across the Kafue between now and 2050 (and beyond) as 
evidenced in Figures 7 and 8 (exposure now and 2050) and Figures 9 and 10 (sensitivity now and 2050).  

Figure 7: Exposure to climate change (current) 

 

Figure 8: Exposure to climate change in 2050 
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Figure 9: Sensitivity to climate change (current) 

 
 

Figure 10: Sensitivity to climate change in 2050 

 
 
The analysis of ecosystem services (Figure 11) shows strongly the patterns of land use change and 
degradation. The blue-green areas represent areas where natural ecosystems are intact or nearly 
intact. These mostly signify the outlines of the Kafue and Lochinvar national parks, which are clearly 
visible in the western and central areas respectively. Those in the yellow-orange-red colours are areas 
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where the ecosystems have been significantly transformed, exploited and, in the darker areas, 
degraded. These patterns strongly reflect the agricultural usurpation of ecosystem services. Monze 
and Choma, represented by the darker orange-red colours, are particularly degraded. The dark spots 
are towns, reflecting their near 100% transformation. Mazabuka district is largely transformed. The 
patchy line of green just north of Kariba Dam represents the natural vegetation on the steep, rocky 
watershed divide between the Kafue and Zambezi River catchments, which remains untransformed 
by human intervention because of the slope.  

Figure 11 Ecosystem services of value to livelihoods and the economy of the Kafue 

 
 
The ecosystem services layer (Figure 11) highlights the ecosystems services in degraded areas that 
are worth saving. This layer is a combination of the value of wetland resources, forest resources and 
protected area resources for enhanced biodiversity. The protected area component combines data 
layers of dollars spend per km2 within the project area, population density, and distance from nearest 
town. The assumption is that those areas which are well protected, that are far from towns, and that 
have low population density are the “safest” (most protected) areas, where biodiversity is most 
intact. The blue values in this ecosystem services graphic (Figure 11) indicate high adaptive capacity. 
 
The ecological value of forests is also high as they act as a major store for carbon, a globally 
significant service, but more importantly, they provide a renewable source of fuel, and other products 
such as a resource for bee keepers in the Miombo woodland. There are other localised services, 
notably beneficial effects on the water cycle. Thus, the areas of the Zambezi basin which are rich in 
forest underpin and support adaptive capacity, but only insofar as they remain as undamaged 
ecosystems, rich in biodiversity, which can then continue to provide valuable ecosystem services. 
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Blue-green areas in Figure 11 represent high levels of forest resource and while they can be seen as 
areas of high adaptive capacity, they also represent the most untransformed areas in the Lochinvar 
National Park. Blue green areas represent a wetland (where trees don’t grow) or open water. These 
are saturated environments. 
 
Wetlands ecosystem services: Blue-green areas represent untransformed wetland environments 
which are either open water – i.e. Itezhi-Tezhi dam and Manyeke Lake in the Lochinvar National Park 
– or highly saturated permanent wetland grasslands. These areas maintain a high wildlife density and 
the ambience has significant tourist potential, which is largely non-transformational. Subsistence 
fishing in these areas is considerable and the wild-caught fish are a valuable source of protein for 
households.  
 
For assessing overall biodiversity value across the Kafue basin, a layer which represents the level 
of security or protection of biodiversity was used, showing that biodiversity has far greater value in 
protected areas because it is there, or exists, in these areas. Three data subsets contribute to this 
layer: the World Database on Protected Areas (WDPA); the Global Rural-Urban Mapping Project 
(GRUMP) on human population density; and travel-time to cities. The assumption is that biodiversity 
is safer into the long term – and thus has more value – if it is contained in a well-managed protected 
area with low human population density, and far from infrastructure from which nearby populations 
could exploit the resource. 
 
Overall, biodiversity could be exploited further in a sustainable way by increasing wildlife tourism to 
the area. However, this means providing improved access to these largely untransformed regions and 
therefore running some risk, if not tightly controlled, of introducing the most substantial pathway for 
human-induced transformation. 
 

2.3 Analysing climate risk at district level in the Kafue 

District Risk Profiles were developed for each of the 11 project districts (Appendix A - District Risk 
Profile (DRP) Status Report), providing more detail on the main vulnerabilities and risks, and the 
opportunities for adaptation that will contribute to reducing vulnerability to climate change, while 
reducing the impact of climate change on development. The synthesised ‘story’ below of how 
communities are affected in these 11 districts outlines the widely shared vulnerabilities in the Kafue, 
noting that the sub-basin is not uniform. Rather, it is characterised by divergent climate systems, 
natural resources (soil, water), plant and animal life and ecosystems, farming and other land-use and 
socio-economic systems, which are all characterised by varying levels of strength and weakness.  
 

What are the climate risks for the Kafue? 
Changes in seasonal rainfall patterns 
Climate change risks in the Kafue are predicated by changes in seasonal rainfall patterns rather 
than by significant changes to the amount of rainfall. This means that districts in the Kafue can, in the 
main, expect to receive similar amounts of rain to what they are used to, but that with a shortening 
of the rainfall season, comes intense rain and floods, and longer dry spells and droughts. Chapter 1 
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shows that seasonal rainfall variability has long since been a key characteristic of the climate profile 
in Zambia, and predictions for the future show that precipitation variability is expected to increase, 
with the early rain season becoming drier, and the peak rainy season experiencing heavier rainfall 
periods. This is expected to accentuate climate extremes – with more intense floods and more 
frequent droughts experienced within the Basin (Mwengwe, 2016). 
 

How do climate risks affect people’s livelihoods?  
Livelihoods in the vulnerable districts of the Kafue are highly dependent on climate-sensitive 
sectors and natural resources, such as water. Most livelihoods are centred on agriculture, both crop 
cultivation and livestock rearing. Livestock raising, particularly cattle and goats, is a primary 
livelihood-supporting activity in Mazabuka, Namwala, Itezhi-Tezhi and Mumbwa districts. Access to 
water for both crops and livestock, and good soils for crop production, are critical success factors. The 
economically active population consists primarily of smallholder farmers cultivating on average an 
area of two hectares, being too small for achieving economies of scale. Agricultural yields in most 
areas are generally insufficient for food and income security, business expansion and investment. 
Other climate sensitive livelihood activities include fishing in the Kafue Flats, an important 
occupation and major element of the local economy, alongside cattle rearing and crop farming. 
However, since people cannot produce enough to provide not only a source of food but also a 
source of income, they are unable to break out of poverty cycles, making it harder to avoid 
climate risks and vulnerability.   
 

Climate change impacts agricultural production and therefore the economy and poverty 
Climate change is already impacting the agricultural sector in Zambia, which is increasingly 
important in the Zambian economy since the decline of the mineral sector. The Kafue Sub-basin is 
one of the most income-poor areas of the country while also being highly vulnerable to climate 
change. Livelihoods and food security are threatened, evidenced by an increase in the incidence of 
hunger, loss of shelter, displacement of people, destruction of basic infrastructure and an increase in 
the incidence of epidemics (disease). Floods, droughts, heavy rainfall and other extreme events are 
predicted to increase in intensity and frequency. The interlinkages between all these shocks and the 
feedback loops compound risks and vulnerabilities. 
 
Overall, smallholder agricultural production levels are low. Poor land and water management, limited 
resources to access inputs, poor agricultural practices, and the constraints of poor and inadequate 
road and rail infrastructure all constrain production. In addition, the climate change-induced increase 
in intensity and frequency of droughts and floods has been evident for two decades. Drought is a 
major climate risk in every one of the 11 districts, impacting livelihoods, the economy, food security 
and health (mainly through malnutrition). 
 

Climate change, water development, deforestation and agricultural practices are linked 
The level of water development (related to infrastructure such as boreholes and irrigation) in rural 
areas in the Kafue is inadequate to meet domestic and productive use needs, seen in the deficient 
availability, quality and access to water. Many farms lack irrigation systems and rely solely on rainfed 
agriculture, rendering them particularly sensitive to variations in climatic conditions. The blue area in 
Figure 12 below represents the relatively small amount of land under irrigation in the Kafue, as 
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opposed to the red areas, which lack any form of irrigation. The ability of unirrigated farms to engage 
in crop production during the dry season is mostly constrained by lack of the water resource.  
 
The interplay of land and water management, deforestation and agricultural practices 
exacerbates vulnerability to climate and development shocks 
 

Figure 12 Areas of land under irrigation in the Kafue region: the darker blue area represents 100% 
irrigation  

 
 

How are water and livestock vulnerable? 
The inadequate number of watering points and reduced water availability in the dry season is also an 
inhibiting factor for livestock in areas where the main water sources for livestock are open surface 
water systems, such as dambos, marshes, dams and streams. Namwala District, which is home to the 
highest number of livestock in Zambia and the prestige of the local people lies in owning cattle, is 
particularly vulnerable.  
 

What about drinking water? 
Most rural populations are still accessing water from rivers and streams, dambos, hand dug wells and 
boreholes. This water is usually unsafe for drinking because these sources have been encroached 
(resulting in pollution and siltation), posing a great danger to human life. In Chibombo nearly 30% of 
people have no access to safe water, relying on shallow wells and streams as sources of water and 
48% of the people have no access to modern sanitation services (Appendix A – District Risk Profile 
Status Report). In addition, there are accessibility issues – many of these water sources are not 
necessarily nearby. The average distance between water sources in Itezhi-Tezhi and Namwala, for 
example, is about 2.8 km. This distance increases in the dry season, as most nearby water sources dry 
up, silt or break down, causing people, especially women and children, to walk more than 3 km in 
search of domestic water (see Case Study: Water Vulnerability in the Kafue Sub-basin below). The 
Department of Water Affairs in collaboration with the council authority responsible for rural water 
supply are sinking boreholes and digging wells for rural communities within a distance of 500m from 
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each other. This is the acceptable distance that people are supposed to cover to access clean water 
(Funder & Mweemba, 2010).  
 
The pressure on water resources is high and water points are inadequate. For example, in Mazabuka, 
the ratio of users to water points such as boreholes is 1:250 and for hand-dug wells is 1:150. (The 
number of people per source depends on the yield and availability of water at each source. 
The approximate guidelines are: 500 people per hand pump, and 400 people per single-user open 
well. These guidelines assume that the water point is accessible for approximately eight hours a day 
only and water supply is constant during that time. A reliable water source should provide water for 
a minimum of 350 days in a year with less than 14 days of breakdown.) The high failure rate of 
boreholes relating to poor groundwater management techniques as well as difficult aquifer 
conditions can also be problematic; i.e. more boreholes does not necessarily equate to improved 
access. A 2012 research project in Monze (Shaw, 2012) revealed that the majority of water points did 
not provide reliable access to water and these were not maintained to a standard close to that when 
they were first installed. Only 7% of water points were assessed to be functioning to design while 23% 
of sampled water points were not being used. 
 

Case study 1: Water Vulnerability in the Kafue Sub-basin 

CASE STUDY 1 
WATER VULNERABILITY IN THE KAFUE SUB-BASIN 

 
In addition to experiencing climate shocks such as droughts and localised flooding, climate change 
poses long-term developmental challenges to the region (and country), particularly in relation to the 
water sector. The rainfall season continues to become less predictable and shorter – with fewer, but 
more intense rainfall events (AfDB, 2013; Zambia’s INDC, 2015). There are also signs of decreases in 
overall mean precipitation across the country; future scenarios for the period 2010-2070 indicate that 
temperatures will increase by 2oC and rainfall will decrease by 8-10 percent (Bwalya, 2010).  The 
frequency of extreme events (droughts, seasonal floods and flash floods, extreme temperatures and 
dry spells), along with their intensity and magnitude, has also increased, with serious repercussions 
for socioeconomic indicators, particularly in the agricultural sector on which so many depend. 
 
Climate impacts, whether experienced from short-term shock events (such as floods) or over the 
medium- to long-term (increase in overall temperatures, drought), impact the water sector through 
contamination of water resources, decreased runoff, or lowered water recharge levels. The 2015/2016 
drought resulted in surface water levels reaching a record low in Lake Kariba dam, one of the world’s 
largest hydroelectric dams. Severe power outages that crippled many businesses and slowed 
economic growth resulted. The blackouts increased production costs for many industries, including 
copper production, the country’s major export (Onishi, 2016).  
 
On the other hand, the Zambezi flood in 2007/2008 caused devastation to crops along the Zambezi 
river basin, affecting a total of 274,900 people through impacts on infrastructure, water and 
sanitation, human settlement and shelter, health and nutrition, agriculture and food security, and 
education (ZVAC, 2008). Hundreds died and around 1.25 million people were left homeless 
(Mudenda, 2010). The impacts on vulnerable households of floods or droughts often include 
decreased food consumption and reduced capacity to contribute to core adaptive capacity 
dimensions such as education (adapted from IRENA, 2013).  
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Changes to the hydrological patterns and balance of the Kafue due to climate change are also already 
evident. Annual cyclical flooding of the Kafue flats has altered over the past decade (annual cyclical 
flooding has been observed as not taking place at regular intervals by the Water management team 
at Nakambala sugar for example (OneWorld, pers. comms, 2016), altering important wetland eco-
systems of the Kafue Sub-basin. Pollutants are also an issue, particularly where commercial farming 
is more intense; localised flooding often causes the agrochemicals and pesticides used in industrial-
scale agricultural production (such as sugar farming in Mazabuka) to be flushed into the wetland and 
water systems of the Sub-basin. Alterations to seasonal flooding patterns increase levels of nitrogen 
and phosphorous in open bodies of water, thus also interacting with this process. Nutrient-rich 
additives in the water result in the transformation of floodplain vegetation, resulting in a loss of 
shallow open water (resulting from expanding native and invasive plant species from the increased 
levels of agricultural pollution in the extensive water bodies nearby), and ultimately the loss of 
important biodiversity and water access. The loss of wildlife and habitat in a local system triggers 
even larger impacts, such as the spread of disease and desertification in areas, causing animals to 
seek water and forage areas further afield. Due to the loss of non-food based ecosystem services, the 
loss of habitat in the Kafue region has implications for the survival of species, changes in availability 
of fuel wood, ecosystem provisioning, and impacts on water and food access for local people and 
animals (see Appendix E - SCRiKA Training Manual: Module 1 Case study 1.2 for details).  
 
Water governance adds further complexity to the provisioning of this central ecosystem service in 
the face of climate change. This extends from a regional to the national level, ultimately impacting 
local levels the hardest. Energy from hydropower, regionally traded as a critical development 
commodity across the region and country, is under-acknowledged as a transboundary and shared 
water benefit in the governance and institutional arrangements and policies across the Basin 
(spanning eight countries). One of the major national challenges is clarity of legal-institutional 
arrangements, a key consideration particularly in planning for climate-finance access (OneWorld, 
2014). While Zambia is recognised for its capacity to integrate climate resilience into development 
planning and sector policies, as well as its ability to promote the up-scaling of activities within sectors, 
confusion around the roles and responsibilities of various institutions and government ministries 
continues. Important examples are evident in the agriculture, mining, energy and water sectors. The 
Ministry of Agriculture and Livestock oversees the use of water for agricultural purposes, irrigation 
development, and agriculture land-use planning and husbandry. This is a critical Ministerial mandate 
considering the extent of climatic impacts on the agriculture sector, particularly to food security and 
rural livelihoods. The Ministry of Mines, Energy, Water and Development (MMEWD) is responsible 
for the formulation and implementation of policies in the mines, energy and water sectors, to ensure 
the sustainable development of water and energy resources.  
 
Yet inter-sectoral competition for the water resource is increasing, including between important 
development sectors in the Kafue Sub-basin. Hydropower currently accounts for an overwhelming 
share of electricity generation (noting that Zambia’s electrification rate is only around 20 percent), 
while water allocations for irrigated, commercial agriculture appear to be compromising water access 
for domestic users and smallholder farmers.  This is particularly difficult in districts that have high 
visibility of large open water bodies that promote the perception of water abundance.  
 
Thus, water-dependent sectors critical to development, such as energy, commercial industry and 
agriculture, are causing imbalances in water allocations in the basin. For instance, Nakambala sugar 
estates in Mazabuka alone consumed close to half (46 %) of the water withdrawn from the Kafue 
River in 2008 (Gumbo, Mudenda, 2009). Explicit trade-offs are needed between different sectors - 
economics of supply and demand are central to the solution as the country struggles to reconcile 
declining water resources with increasing demand and inadequate infrastructure. Both the 
availability and quality of Zambia's groundwater resources are under threat from pollution, increasing 
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urbanisation and industrial development, unpredictable aquifer recharge levels due to variable 
rainfall and conflicting demands for livelihood and industrial activities. Of Zambia's renewable 
freshwater resource, groundwater potential is estimated at around 40% of the total reserve, although 
this is not scientifically proven (Kapotwe, Namayanga, 2015). A lack of data continues to constrain 
the development of adequate water analysis and resource management. Baseline data on 
groundwater (and surface water) levels is crucial, particularly for district-level monitoring and 
evaluation crucial for district development planning.  
 
Previously, the Water Act did not provide for regulation of groundwater. However, the revised Water 
Resources Management Act of 2011, provides a legal framework for the transfers of existing water 
rights to water permits. Most importantly, the Act spawned the Water Resources Management 
Authority, (WARMA) giving it the mandate to protect Zambia’s ground and surface water resources 
and to sustainably regulate abstraction allocations, use development and management of water 
resources. Through WARMA, the Government of Zambia (GRZ) has refocused efforts on sustainable 
water resource development in order to progress equity targets and ensure supply under varying 
climatic conditions. However, despite the alignment of local needs to national priorities around 
integrated water resource management (IWRM), that began with the Fifth National Development 
Plan (FNDP), there is limited progress at a local level. Development planning remains sectorally-
based, with integrated system planning (through the consideration of both adaptation and 
mitigation objectives for water resources) is still in early stages.  
 
Barriers to the full implementation of local integrated water resource management (IWRM) plans 
across districts include unclarified or yet-to-be implemented water governance arrangements, 
limited knowledge or understanding of both short- and long-term impacts of climate change on 
water resources, poor water data, limited access to - and equity in - water resource allocations, 
limited community participation in designing relevant projects to meet ground level needs, in 
addition to a lack of community ‘ownership’ in maintaining water-related projects. As WARMA 
deepens and widens the implementation of its mandate, it will be useful to consider IWRM as an 
important adaptation to climate change while working continuously to remove the barriers to 
implementation. 
 

Climate-development risks for crop production, overgrazing and land and soil degradation 
In the drier districts (Itezhi-Tezhi, Choma), the ability to engage in crop production during the dry 
season is mostly constrained by the lack of the water resource. Choma is among the most affected 
by the drying up of water sources, both for human and livestock consumption. During droughts, 
water levels in wells drop significantly or wells dry completely, making it difficult to obtain water by 
further digging. Lack of water, especially during the long dry season, influences production, 
principally of maize, in rain fed agricultural systems. 
 
In the wetland areas of the Kafue Flats, livelihoods are controlled mostly by the hydrological fortunes 
of the wetland system. When there is drought and the waters recede, pasture may be burnt out with 
fires set by fishers to improve access to the water, further aggravating the loss of grazing for livestock 
and problems of overgrazing. There are also challenges to water quality emanating from mining and 
other industries as much of the effluent is discharged into the Kafue River. Riverine cultivation and 
poor land use practices have also contributed to pollution and siltation of rivers and reservoirs in some 
areas. 
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Overgrazing and soil degradation are major contributors to land degradation, which, reinforced by 
climate change, continue to reduce agricultural productivity. Kalomo, Pemba and Monze experience 
particularly high levels of land degradation. The story of Monze is one of land degradation and 
declining fertility through loss of soil carbon due to poor farming practices, soil erosion and high levels 
of deforestation. Traditional methods of land preservation and conservation, which meant 
periodically moving cultivation to a different area, are now no longer practical because of land 
pressure and increased populations. However, there has been no corresponding change to land 
management practices or adoption of technologies to compensate for the inability to move farms 
elsewhere. In Kalomo, there is substantial deforestation, and overgrazing and soil degradation are 
evident, with the district registering declining yields. In Itezhi-Tezhi overgrazing is a strongly 
emerging threat as livestock numbers are rising uncontrollably. Overgrazing is also an increasing 
threat to the important Luubwe wetlands ecosystem.  
 

Deforestation  
Deforestation is primarily a development issue that interplays with climate risks in degrading 
land. Deforestation is driven by the interaction of a range of human and development factors, the 
most significant being agricultural practices and incomes derived from fuel wood or charcoal, sold to 
meet domestic energy demands. People’s efforts to increase productivity are often focused on 
expanding areas for agricultural production, rather than increasing the yield per unit of land through 
use of improved and sustainable techniques. This has led to increased land clearance and thus 
deforestation. Combined with low yields and lack of diversification, this substantially increases 
the susceptibility of land use systems to drought and heat waves. In Mumbwa, clearing and tree 
removal has led to the conversion of open savanna to new households and agricultural plots. Burning 
of the savanna bushlands is also frequent, a practice used to reinvigorate the veld as a means of 
encouraging wild animals into the area for hunting purposes. Cutting trees for use in charcoal 
manufacture has resulted in deforestation and environmental degradation in the Mazabuka district. 
In Itezhi-Tezhi, where 75% of people remain without access to electrical power, deforestation and 
levels of degraded natural forests are high. All the other districts also report high levels of 
deforestation. 
 

Livestock farming practices are exacerbated by land degradation and climate change 
Livestock numbers have declined over recent decades. Although limited or reduced government 
support has played a role, diseases and climatic hazards have been an important factor in reducing 
heads. In particular, lack of water during dry periods has played a critical role. Poor extension services 
and inefficient livestock management systems have also contributed to low levels of production (see 
Chapter 3: Case Study 3: Livestock Vulnerability in the Kafue Sub-basin). The animal disease burden 
is high, with Rift Valley Fever (RVF) and Corridor disease escalate during wet seasons, which promote 
fly-mediated infections. Incidence of foot and mouth disease (FMD) increases during drought, an 
even more difficult issue to cope with in areas where livestock and wildlife compete for grazing and 
water. (See Appendix A - District Risk Profile (DRP) Status Report.) 
 

Fishing, an important livelihood, is declining in the Kafue  
In the lower reaches of the basin (the Kafue Flats), there is a large reliance on cattle herding, while 
fishing supplements livelihoods and is a major contributor to the economy of this area. Most fishing 
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concerns natural fisheries, though both commercial and artisanal aquaculture are up-and-coming. 
Illegal fishing techniques and overfishing diminish breeding potential in natural fisheries and reduce 
potential catches. Fisheries are under increasing pressure resulting from a number of factors, among 
them unsustainable fishing practices, ecological changes, industrial and aquaculture pollution, and 
climate change. The climate risks for fisheries range from reduction in freshwater availability for 
important breeding grounds, to increases in temperature which could have significant negative 
impacts for aquaculture in areas where increases exceed the optimal temperature range of cultured 
organisms (Da Silva & Soto, 2009).   
 
Artisanal fishing takes place in the Lukanga swamps in the west of Chibombo, along the Kafue River 
(north Mazabuka, Monze, Namwala) and Lake Itezhi-Tezhi. People along the rivers and the lake are 
often the most vulnerable to flooding, which brings increased incidences of diarrhoeal diseases 
(cholera) at fishing camps and rising incidences of malaria, a further consequence of climate 
change. Fishery officials are concerned about sustainability and want to provide greater protection 
to fish breeding by either creating closed areas or by banning fishing during the breeding season. 
However, officials often do not have the resources nor the personnel to implement these controls.  
 

Extreme events, particularly droughts and floods create substantial knock-on effects  
The impacts of droughts have been significant: reduction in both underground and surface water 
to the extent that water service providers are not able to abstract enough water, resulting in reduced 
water supply hours and an increase in the incidence of hunger due to destruction of crops, reduction 
in cultivable land and increased soil erosion. As the yield from farming enterprises decreases, people 
turn to other modes of income generation, including charcoal making and wood fuel sales, which in 
turn accelerate deforestation. (See figure 14, in the next section.) 
 
The knock-on effects of droughts 
Critically, droughts are predicted to cause up to a 60% reduction in maize cereal production, the 
staple crop of the sub-basin and country. Maize is still the most important crop among smallholder 
farmers, even in Mazabuka, otherwise known as the sugar capital of Zambia. Smallholder farmers 
number more than 30,000 in this district alone. In the drought of 2005, more than 80,000 people 
required over 7,000 tons of cereal in drought relief.  
 
Droughts are a phenomenon in every district. In Monze, drought frequently leads to high levels of 
food insecurity. When maize, the principle crop fails, there are few other major sources of food. 
Livestock are also deeply affected by prolonged dry spells or a severe drought. A series of droughts 
have had permanently damaging effects on the socio-economic structure of the district’s population, 
possibly driving climate-related migration. When severe drought affects Zambia, Kalomo District is 
affected more than most. Much of this has to do with the prevalence of rain fed agriculture in a 
generally hotter and dryer part of Zambia. Especially severe droughts occurred in 1992, when 
widespread food relief was required, and currently, beginning in 2015. The drying up of water sources 
such as seasonal ponds, streams and shallow wells is one of the most important climate-related 
stresses faced by people in the rural areas of Kalomo (Figure 14: 1st-to-4th order impacts on droughts). 
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Livestock are also deeply affected by changes to their grazing lands and climate-related outbreaks 
of disease. While inadequate water supplies during a drought have a substantial impact on livestock 
numbers, loss through disease has the greater impact. The loss of condition due to low water access 
makes the animals more susceptible to disease and disease agents, such as foot and mouth disease.  
 
Food security is further affected by the drop in livestock prices as more people sell off their animals 
to supplement falling incomes. Some farmers keep cattle, chickens and goats as savings or insurance 
against family emergencies and for school fees payment. Sometimes, however, animals are sold to 
mitigate food insecurity. Such practices are ‘destructive coping strategies’ which actually aggravate 
vulnerability and perpetuate poverty. In Monze District, drought has previously resulted in cattle sales 
increasing among peasant farmers. This increased sale of cattle during drought often exacerbates 
farmers’ vulnerability to the effects of drought by removing the means to cultivate their land (draught 
power) as well as one of the most reliable income sources. The sale of cattle on a social scale also 
causes people to lose cultural prestige and is an extremely difficult decision.  
 

What about floods? 
Zambia has experienced some of its worst floods in the last two decades, with some of the worst 
flooding events experienced in recent years; in 2006–2007 the country experienced severe floods and 
again in 2009–2010, which affected more than 2,000 households. Climate change is set to increase 
the intensity of these extreme events. 
 
Heavy rains and flooding have a severe impact on road infrastructure and this vulnerability is 
exacerbated by the fact that road density is poor across the Kafue (see Case Study 2: Road and rail 
infrastructure, below). Costs for maintenance and repairs increase because all roads are threatened 
by flooding. Lack of maintenance means that roads can be impassable for weeks at a time in the rainy 
season, resulting in diminished economic activity. Farming inputs for example are also often 
delivered late due to the impassable roads. Heavy rains impact water supply, particularly where 
dams, important for domestic water supply, are poorly maintained or built, are thus washed away in 
heavy downpours.  
 
Namwala District is especially vulnerable to flooding as it only has one main road, so that parts of the 
district are isolated during flood events. In Mumbwa District more than 300 houses collapsed and 
1,600 families required assistance as a result of the 2013 floods. Goods delivery and the provision of 
health services are also hampered by flooding.  
 

Case study 2: Road and rail infrastructure in the Kafue Sub-basin 

CASE STUDY 2  
ROAD AND RAIL INFRASTRUCTURE IN THE KAFUE SUB-BASIN 

 
Access to adequate and sustainable infrastructure, such as road and rail networks, is a critical success 
factor in accelerating the pace of socio-economic development in the districts of the Kafue. Low 
access significantly and negatively impacts economic productivity across Zambia, especially in rural 
areas, where close to half of the country’s population is located. In the Kafue sub-basin, the 
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population is highly dispersed making access to infrastructure variable, with most districts mainly 
reliant on gravel and feeder road networks. In places where road infrastructure is available, it is often 
poorly maintained due to lack of funding for infrastructure projects. Given the poor condition of 
existing infrastructure, local roads and bridges are highly vulnerable to climate related impacts, such 
as excessive rainfall and flooding that can cause considerable damage.  
 
Poor road conditions and inadequate maintenance results in road networks becoming impassable or 
being destroyed during heavy rains, which results in diminished economic activity (PPCR, 2011). 
Climate impacts limit people’s movement and make access to public services much more difficult, 
thus reducing social and economic activity, and further increasing the population’s vulnerability. 
Livelihoods in the Kafue Sub-basin are particularly affected, with climate impacts aggravating the 
availability of inputs, as well as impeding market access for farmer produce. Food security is 
particularly threatened in an area where the deficiency of food production is already a critical issue. 
At the same time, the deterioration of road networks due to flooding has a negative impact on 
tourism, hampering the access to local national parks and reducing district incomes from such 
activities. Poor road infrastructure, especially during heavy rainfall, also hinders access to education 
and health care services for some of Zambia’s most vulnerable population groups. 
 
During the 2006-2007 and 2007-2008 rainy seasons, excessive rains caused widespread flooding in 
Zambia, especially in the Southwestern parts of the country. The majority of the country’s districts 
were severely affected, among them several district in the Kafue Sub-basin: Choma, Mazabuka, 
Itezhi-tezhi, Kafue, Mumbwa, Chibombo and Namwala. An assessment conducted by local 
government authorities provided evidence of extensive damage to infrastructure, caused by the 
flooding, which lead to serious disruptions in the livelihoods of the people in the affected districts 
(Reliefweb, 2008). The floods resulted in the destruction of crops and infrastructure, such as bridges, 
roads, school buildings and health centres (ZVAC, 2008). In Mazabuka the flooding displaced 1,575 
people while causing significant damage and destruction to roads and bridges, leaving communities 
completely cut off from the rest of the country. In 2014 in Mazabuka, heavy rains caused severe 
floods, which damaged hundreds of houses. The poor road infrastructure of the district made it 
difficult to assess the damage, as well as for aid to get through to affected areas (Flood List, 2014).  
Some districts in the Kafue Sub-basin are particularly affected by deteriorating access to road and rail 
infrastructure. In Mumbwa district, 90% of the road network is gravel and earth roads, thus highly 
vulnerable to climate hazards. There is no access to rail, and the district’s roads and bridges are poorly 
maintained, and floods may completely destroy some roads and bridges. In 2013, Mumbwa district 
was the worst hit by the flooding in Zambia, with agricultural fields, infrastructure and property being 
severely damaged or destroyed (Reliefweb, 2013). 
 
Heavy rains and flooding seriously threaten livelihoods in the Namwala district, where the 2007-2008 
floods were particularly severe. A government-led assessment concluded that the most significant 
impact of the flooding was the excessive damage to road and bridge infrastructure, which further 
impeded the movement of people and agricultural produce (Inter Press Service, 2008). A prominent 
farmer from the district recalled after the event how the floodwaters jeopardised his livelihood by 
making it impossible for him to get his livestock to market, as the floods cut off access roads to the 
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railway line and left him isolated from the rest of the country for several weeks (Inter Press Service, 
2008).  
 
Inadequate road infrastructure is also cause for concern in the Kafue district, where the condition of 
feeder roads is very poor. During the rainy season roads become impassable due to accumulated 
stagnant water. Damage also results in increased soil erosion. Urban roads in the district are also 
poor, especially at the railway crossing where the road becomes completely flooded during heavy 
rains. Seasonal rainfall variability in the district has increased in recent years, leading to localised 
flooding and damage to road infrastructure. In rainy season, even the areas, which have road access, 
lose this access due to localised flooding, with damage restricting access to other parts of the district.  
Swampy plains cover 60% of the Itezhi-Tezhi district, as the Kafue River passes through it. Annual 
flooding in this area makes the roads virtually impassable for a period of four months. Heavy rains in 
the area cause frequent road flooding and damage, or completely destroy infrastructure. Poor 
infrastructure accessibility affects health and education services, as well as commercial activities. The 
poor condition of roads and airstrips in and outside Kafue National Park makes accessibility to this 
tourist area difficult. The lack of access to road infrastructure makes referrals of severely 
malnourished children to health centres difficult, which results in an increase in child mortality rates 
(ITD, 2015).  
 
Climate change related impacts on infrastructure across the Kafue, that are unchecked, come at a 
high cost, with direct and indirect financial and socio-economic consequences. Flood damage to road 
networks is costly to repair, while at the same time restricted access to infrastructure harms 
livelihoods, reduces incomes and exacerbates food insecurity. Interventions for improving the 
condition of road and bridge infrastructure are important adaptations to climate change in the 
districts that are especially vulnerable to flooding. In areas with lack of access, more climate proofed 
roads and bridges need to be constructed as important routes to markets, education and healthcare 
centres, which are all central features of adaptive capacity. Infrastructure construction standards 
need to be enhanced to respond to the area’s increased susceptibility to heavy rainfall and localised 
flooding. Heavy investment in climate-proofed road and rail infrastructure are required across the 
Sub-basin in order to create market access, enable diversified livelihoods and improve access to 
public services.  

 

Impact of increased intensity of floods and droughts in the Kafue Sub-basin 
The knock-on effects of climate change and variability are very clear from the above. And it is critical 
to understand these effects, given that one or other system is always in operation (a country, a 
district, a community farming network or system, a geographic region and/or an agro-ecological 
zone). Using the cause-and-effect pathways established through the ‘orders’ of climate impacts helps 
us to understand the knock-on effects. Figures 13 and 14 below capture the 1st-to-4th order impact 
assessments of climate change in the Kafue Sub-basin. The 1st-to-4th order model provides a tool for 
ongoing analysis to update our knowledge as climate changes progress through the system in which 
we function. exacerbated floods and droughts across the Kafue. 
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Figure 13 Impacts of climate change on flooding and knock-on effects on food security and health 
in the Kafue project area (OW, 2016) 

 

 
 
These assessments clearly illustrate the impact of climate risks. But at what cost to the economy and 
society do these knock-on effects come? At what point will inaction cost us so much that a critical 
threshold or tipping point is reached? This chapter concludes with a brief assessment of this 
important aspect of assessing risk and vulnerability.  
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Figure 14 Impacts of climate change on droughts and knock-on effects on food security and health 
in the Kafue project area (OW, 2016) 

 
 

2.4 Climate change vulnerability – how big the cost? 

Considering the risks of climate change in terms of the costs to the economy is a useful way to 
summarise risk and vulnerability in the Kafue. It provides useful context to the discussion in the next 
chapter on strengthening adaptive capacity through action and policy.  
 
Population is a critical underlying factor in the picture of risk and vulnerability. It is estimated that the 
population for the districts under investigation will grow from just more than 4 million in 2011 to an 
estimated 13 million by 2050. That is approximately the size of the current population of Zambia. 
Whereas the population of the districts comprises 29,7% of the total Zambian population as at 2011 
figures, this proportion is set to grow marginally to 33,2% over time to 2050. These population growth 
dynamics are presented in Figures 15, 16 and 17, with Lusaka/Shibuyunji separated out as the most 
populous districts (Blignaut, 2016). 
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Figure 15: Projected population by district and the total population for the districts selected  

 
 

Figure 16: Projected population by district and the total population for the districts selected: 
aggregate  
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Figure 17: Projected population by districts of Lusaka and Shibuyunji  

 
 

The importance of agriculture 
With the exception of Lusaka/Shibuyunji, a very large share of the population, varying between about 
50% and 80%, are involved in agriculture in all the districts. This can clearly be seen in Figure 18. 
 

Figure 18: Share of population involved in agriculture: 2010 

 
(Source: Agriculture analytical report, as published by the Central Statistical Office [CSO], February 
2014) 
 
Combining the information from Figures 16 to 18 makes it possible to estimate the number of people 
involved in agriculture per district over time. However, this analysis assumes that this number will 
decline by 20% so that the number of people involved in agriculture is 20% less in 2050 than what it 
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would have been otherwise. This is to make provision for the natural change of economic structure 
over time whereby fewer people are engaged in agricultural activities over time.  
There are implications for GDP over time. Based on the GDP statistics and the sectoral GDP growth 
rates from 1994 to 2015, it is possible to project GDP until 2050. The average growth of GDP by sector 
over the past 10 years has been used to estimate the growth rate of the next year, and that is done 
for all the sectors and for each year going forward. This way it was possible to estimate, in a highly 
deterministic sense, the GDP going forward until 2050 based on the assumption that what has 
happened in the previous 10 years will inform what is going to happen in the years to come. The 
results are shown in Table 3. 
 

The impact of climate change on agricultural productivity and on GDP 
Table 3 shows that agriculture’s contribution to GDP has declined from 22% in 1994 (noting that it 
was as high as 28% and 26% in 1995 and 1996 respectively), to 8,4% in 2015. More disconcerting 
though is that, in absolute terms, agriculture’s GDP has increased by only 24% over the two decades 
from 1994 to 2015. This is much lower than that of mining (76%), the secondary sector (66%) and the 
tertiary sector (77%). It is this low rate of increase that has to a large degree influenced the change in 
the economic structure, with agriculture’s GDP declining to only 8,4% historically. Projecting 
forward, using the ten-year moving average method as discussed above, this implies that 
agriculture’s share will decline to about 2%. This is despite its growth in absolute terms of 35% in the 
three decades till 2050 from about K11 billion to almost K17 billion.  

Table 3: Historic GDP (1994-2015), and projected GDP (2025-2050), in constant 2010 prices  

K’ Million 1994 2000 2010 2015 2025 2050 
Agriculture, forestry and 
fisheries 8 397 11 261 9 602 10 989 12 341 16 800 
Mining and quarrying 3 401 1 972 12 518 14 103 28 239 109 250 
Secondary sector 8 656 9 655 20 091 25 102 38 326 97 517 
Tertiary sector 17 407 23 969 52 212 75 221 152 223 642 780 
Adjustments -2 496 -2 753 -2 586 -2 015 -1 315 -379 
Total 35 365 44 104 91 837 123 401 229 813 865 970 
Plus: Taxes and subsidies 3 211 3 299 5 380 7 176 13 476 49 743 
GDP @ purchaser’s prices 38 576 47 403 97 217 130 577 243 289 915 713 
Sectoral % share 1994 2000 2010 2015 2025 2050 
Agriculture, forestry and 
fisheries 21.8% 23.8% 9.9% 8.4% 5.1% 1.8% 
Mining and quarrying 8.8% 4.2% 12.9% 10.8% 11.6% 11.9% 
Secondary sector 22.4% 20.4% 20.7% 19.2% 15.8% 10.6% 
Tertiary sector 45.1% 50.6% 53.7% 57.6% 62.6% 70.2% 
Adjustments -6.5% -5.8% -2.7% -1.5% -0.5% 0.0% 
Total 91.7% 93.0% 94.5% 94.5% 94.5% 94.6% 
Plus: Taxes and subsidies 8.3% 7.0% 5.5% 5.5% 5.5% 5.4% 
GDP @ purchaser’s prices 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

(Source: OneWorld analysis, available in full in Appendix C) 
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The Kafue R&V assessment, particularly the district risk profiles, highlights the dependence on 
agriculture, a climate sensitive sector, across all districts, although to a lesser extent in some. The 
economic report (Appendix C) analyses district level GDP for agriculture by using the district 
population figures, as well as the projected GDP, to estimate a district-wide GDP for agriculture, and 
also an Agric_GDP_Capita, which is an agricultural GDP per capita for each district. The report also 
shows, through the application of five scenarios, that the introduction of extreme events also 
has a substantial impact on the productive capability of the agricultural sector. Although extreme 
events are by no means new to Zambia, floods and droughts, along with other forms of extremes, are 
increasing in frequency and intensity particularly over the last two decades – as has been shown in 
this chapter.  
 
Strengthening adaptive capacity to build resilience to these events as well as to the more gradual 
onset of some climate changes is critical. It is the means by which the members of the Kafue Sub-
basin and their stakeholders can alter the spatial representation of their future risk and vulnerability, 
as depicted in Figure 6, the hotspot map for 2050. Business as usual is not affordable. The economic, 
social and environmental losses are already too great.
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Chapter 3| Adaptive capacity – toward unlocking climate 
responses  

 

Key messages 

x Adaptive capacity in the Kafue is reduced by the fact that there is little opportunity for 
livelihood diversification outside of the agriculture sector. It is essential to safeguard the 
sector (and others) against climate impacts, thus building resilience across the sub-basin. A 
business as usual approach to responding to climate change in the Kafue is likely to have 
negative consequences and knock-on effects for the Zambian economy.  

x There are apparent and significant opportunities for increasing adaptive capacity across the 
Kafue Sub-basin – through building on existing strengths and responding to identified 
weaknesses.  

x There are generic dimensions that are important indicators of adaptive capacity such as 
gender equity, education, public health access, human and animal disease and water and 
sanitation. 

x Diversifying livelihoods is a recognised but hard-to-achieve cornerstone of adaptive capacity 
in climate-sensitive economies. The specific dimensions of adaptive capacity to climate 
change vary but are most often tied to primary livelihood activities and related socio-
economic conditions.  

 
Adaptive capacity - The ability of a system [human or natural] to adjust to climate change (including 

climate variability and extremes) to moderate potential damages, to take advantage of 
opportunities, or to cope with the consequences (IPCC, 2007). An assessment of existing 
adaptive capacities in the Kafue Sub-basin helps to identify where actions are needed 
most and the policy required to enable or support these. Adaptive capacities are 
considered generically across the Kafue, in terms of existing strategies and in terms of 
household adaptive capacity.  

Adaptation readiness - The level of readiness and strength of governance, and existence of 
structures and policy processes which will support adaptation – or determine whether it 
can take place. 

Coping vs adaptation - To increase food security and adapt to climate change and other risks, the 
poor make decisions that are both coping and adaptive practices. A distinction needs to 
be made between coping and adaptation. “Coping with challenges allows survival and 
protection of short-term food security or income. However, it often wears down assets 
that will be needed in the future. Adaptation, on the other hand, can be considered as 
modifications in behavior or strategies that enable farmers to continue to develop in the 
face of change over the long run” (Saldarriaga et al., 2014, p. 2). 
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3.1 Overview 

The livelihoods and economies of the Kafue Sub-basin, and in particular the 11 SCRiKA project 
districts, are all about agriculture. Adaptive capacity both exists and is lacking in considering the 
impacts of climate change on the agriculture sector in this sub-region. Even though there is diversity 
within this climate sensitive sector – and opportunity for further diversification – there is little 
opportunity for diversification outside of this sector. Mining activities may increase as further mineral 
deposits are found and exploited; and efforts to enhance tourism, also demonstrated as being a 
climate-sensitive sector may well come to fruition in parts of the Kafue, creating diversification away 
from agriculture. However, cultural, economic and social factors show that agriculture is highly likely 
to continue to be the mainstay of the sub-basin.  
 
A statement made during the SCRiKA Training of the Trainers in Livingstone in July 2016 is thus apt: 
“A country that adapts to climate change, is a country that cares about its agriculture and economy. 
That is a country that cares about its people” (Blignaut, 2016). Chapter 2 emphasises how important 
it is to safeguard the sector (and others) against climate impacts, thus building resilience across the 
sub-basin. Moving away from business-as-usual in this way will have direct benefits for vulnerable 
livelihoods and populations within the sub-basin. It could also have positive knock-on effects for the 
country of Zambia. Similarly, a business-as-usual approach to responding to climate change in the 
Kafue is likely to have negative consequences and knock-on effects in the Zambian economy. Maize, 
as a mainstay at all levels of the Zambian economy and its livelihoods, is an important example, as 
shown in case study 3, below.  
 

Case study 3: Maize, climate change and local and national economies  

CASE STUDY 3: 
MAIZE, CLIMATE CHANGE AND LOCAL AND NATIONAL ECONOMIES 

 
Maize, livestock and critical ecosystem services, such as water, are severely impacted by the 
combined and cumulative effects of human practices (socially, culturally and/or economically driven), 
development decisions and climate change across the Kafue sub-basin. Maize is a mainstay at all 
levels of the Zambian economy and its livelihoods, which means that climate impacts on this crop 
will have implications for the Zambian GDP, for ward and district level livelihoods and for food 
security. Maize, along with associated land use and irrigation systems, will thus undergo transitions 
to adjust to seasonal variations coupled with more extreme climatic events.  
Maize, produced in greater or smaller quantities in every sub-catchment district, irrigated or rainfed, 
commercially or subsistence-based, is affected by climate change, with as much as 60% of maize 
productivity potentially being reduced because of climate impacts. Critical changes in seasonal 
rainfall is the primary climatic risk, altering hydrological balances and patterns in the region. 
Although absolute recorded rainfall past, present and anticipated is showing little change, the 
seasonal variation is significant. The rainy season is starting later and later, a trend expected to 
continue and worsen, with more extreme rainfall events. This means that the same amount of rain is 
concentrated in a shorter rainy season, resulting in longer dry spells or more prolonged droughts.  
Development decisions, farming practices and social and cultural behaviour compound the climate 
change impacts. Maize production, i.e. the number of tons of maize produced, has been the 
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traditional and political measure of success for decades in Zambia, although the political drivers have 
started to change. This means that the perceived solution to reduced maize output has been 
increasing the amount of land under production (as opposed to increasing productivity per hectare). 
Consequently, more and more land gets cleared for monoculture purposes and more family members 
are required to work in increased areas of cultivation. The implications for land degradation, soil 
nutrients and water consumption are significant, as are the effects on the social structures and the 
more generic dimensions of adaptive capacity. In some communities, the labour solution is to take 
more wives. The need to remain ‘in favour’ with their husbands, often a function of their levels of 
maize production output, incentivises them to prioritise child labour in place of schooling for their 
children. Gender inequalities and gender based violence, increasingly prevalent in the south, 
compounds this aspect of the scenario – women could be much more productive if fully empowered 
to do so. This is hard to achieve in cultures that position wives as human capital and where wives thus 
position their children as economic assets from an early age.  

Figure 19: Maize is seen as a way of securing livelihoods – both as a form of income generation and 
food security; however, it is highly vulnerable to climate change 

 
These social factors would matter much less if adaptive capacity was strong and maize productivity 
high. But educational levels are lagging, partly because of child labour, and education is a critical 
dimension of adaptive capacity. Moreover, this scenario is not resulting in bumper maize 
productivity. Some districts are yielding as little as 1.5 tons of maize per hectare, half of the 2nd 
highest yields in sub-Saharan Africa by Ethiopia, where food security is also a major socio-political 
issue and where maize has become increasingly important to national food security since the 
devastating drought and resultant famine of 1984 (Abate et al, 2015). A spatial assessment of maize 
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vulnerability across the Kafue sub-catchment is useful, providing a stark picture of looming realities 
(figure 19). 
Given low productivity and increasing climatic pressures, growth in maize production should be 
limited to large-scale commercial farming and not promoted as a sustainable livelihood option. 
Smallholder farmers should instead focus on other drought-tolerant and early maturing crops, such 
as cassava, sweet potatoes, millet, and sorghum. Crops that are already being grown in maize 
production areas should be targeted, as smallholder farmers and extension services have an existing 
knowledge base on production techniques. These crops could produce better yields under the 
prevailing and expected climatic conditions in the districts of the Kafue sub-catchment. However, 
these crops do not enjoy the same socio-economic and political status as maize and this is a 
significant inhibitor to uptake and change. Galvanising political will and building a sound evidence 
base (economic assessments, climate change risk and vulnerability assessments and so on) for 
informed decision-making will be critical in driving the crop diversification necessary for sustainable 
livelihoods.   
 
The maize case study is illustrative. While many crops and livestock are impacted by climate 
change, this case study, based on Zambia’s staple crop, demonstrates how critical it is to 
strengthen adaptive capacity as the key to unlocking transformative climate adaptation 
solutions. It is clear that a business-as-usual approach in the maize sub-sector is likely to affect 
all spectrums of society; the macro economy (GDP), livelihoods and food security. On the other 
hand, there are strengths within this sector. Commercial maize production is much less 
vulnerable and could be expanded to contribute to Zambia’s economic and food security.  
 
Thus we have seen that vulnerable populations will become more vulnerable unless there is action 
that results in a change of behaviour or practice, and that economies will decline. But where do we 
prioritise the limited available resources – human and financial – to have the greatest impact? This 
chapter examines where adaptive capacity in the Kafue is strong and where it is weak – highlighting 
where it needs to be strengthened most. Following this, the concluding chapter (chapter 4) explores 
priority actions and necessary policy interventions and further research required. Both chapters 
follow the guidance of the Zambian proverb that says “You have to look after wealth, but knowledge 
looks after you”. The resilience-building approaches taken are informed by knowledge of the adaptive 
capacities (both science-based and project beneficiary-based) within the project region to enable the 
identification of wealth-building opportunities in the Kafue, even in the face of climate change.  
 

3.2 Adaptive capacity in the Kafue 

Strengths and weaknesses in the capacity to adapt to the impacts of climate change are visible across 
the Sub-basin. There are apparent and significant opportunities for its enhancement – encouraging 
given the area’s high climate vulnerability and the limited control that can be exerted over climate 
change exposure and to a lesser extent, sensitivity. Adaptive capacity is the component in the 
construct of vulnerability that people and governments can change, realising incremental, tangible 
benefits, at times immediately. Minimising exposure to the seasonal rainfall changes that evidently 
characterise the future of the Kafue climate is close to impossible. While reducing sensitivity is more 
feasible, for example through improved land use practices that reduce degradation, it is a longer term 
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strategy that can only yield results after years and years of consistent and coherent effort. However, 
enhancing adaptive capacity, particularly in cases of low adaptive capacity in important sectors , 
livelihoods or activities, can yield critical results such as water use efficiency, improved soil nutrients 
and more robust agricultural productivity. In Chapter 4, the final chapter of this report, we talk 
specifically to investing in the opportunities, both in terms of people- and government-driven 
interventions and policy.  
 
The generic and specific dimensions that contribute to adaptive capacity are outlined in this section. 
In particular, the generic dimensions are known and efforts to enhance them are already stated in the 
existing policy and regulatory framework of Zambia. Generic dimensions include indicators such as 
levels of education and literacy, gender balance and gender-based violence, employment, migration, 
public health, and access to clean and safe water and sanitation facilities. While the 
recommendations made in this report do not specifically address these (doing so falls outside of the 
climate change remit or mandate), understanding their significance to building climate resilience is 
important in thinking about how to accelerate climate-related policy implementation.  
 
The generic indicators of adaptive capacity in the Kafue include gender equity, education, public 
health, water and sanitation and water borne diseases, and socio-economic conditions and 
livelihoods. The status quo of each is briefly described below.  
 

3.3 Generic indicators of adaptive capacity  

Gender equity 
Female-headed households tend to be more vulnerable than male-headed households across the 
Kafue. In Choma district, for example, gender inequalities are reflected in a variety of ways, which 
include unequal access to education between men and women due to customary norms and values. 
Boys are favoured at the expense of girls when it comes to ensuring that children receive adequate 
schooling. Further, agriculture production reflects gender differences in terms of cropping patterns. 
While men generally dominate cash crop farming and cattle keeping, women are often restricted to 
subsistence crops. Crops grown by women are often grown on a smaller scale, largely due to 
inadequate access to land. Women generally have poor access to land and assets for crop production, 
are not eligible for leadership positions and decision-making roles in local institutions, usually have 
lower incomes than men, and spend more time looking for food for their families. 
  
Valuable programmes to empower women and girls are in place in some of the districts. In Kafue, 
there is a particular focus on this issue by the government, assisted by external aid agencies, such as 
Access to Justice - Women’s Legal Services Australia (WLS). Government partners include the 
Ministry of Justice, the National Prosecutions Authority, and Victims Support Unit Headquarters.  
 
Gender Based Violence (GBV) is rife, and is firmly entrenched in the Kafue – to the extent that the 
practice is almost a way of life that is clearly culturally accepted. However, it hinders the 
empowerment of women and there are programmes in place to reduce or eradicate GBV. 
Participatory analysis conducted under this project revealed that progress is inadequate, that women 
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are often the slowest to act or ensure reform and that policy approaches, such as promoting equality 
for women in employment, are stifled by continued low levels of female child education and high 
levels of violence. This suggests that policy interventions either do not have political support or that 
interventions are at the wrong levels, or both, thus not addressing the nub of the problem.  
 

Education 
Human development plays an important catalytic role in poverty reduction and economic 
development, yet while the majority of Zambians have some education, only 10% of women and 17% 
of men have completed secondary school or higher (Central Statistical Office, Zambia). In rural areas, 
attendance at primary school is 75%, and only 31% for secondary schools (GRZ, 2015). Differences 
are even more marked among socio-economic groups, with out of school rates higher among primary 
school age children from the poorest families, commonly seen in rural areas, and in the KRB. Tied to 
this issue is that of child labour, where young boys miss school for cattle herding, and young girls, 
often responsible for household water collection, may have to walk long distances in order to collect 
water. At lower secondary school level (14-15 years), gender is a significant variable, with the 
proportion of females who are out of school almost twice that of males (Ministry of Education, 2014), 
resulting in higher levels of female illiteracy.  
 
The impacts of poor access to and availability of education is evident across the Kafue. Schools suffer 
from a shortage of classrooms, with existing ones usually in need of significant refurbishment. As 
above, poverty and cultural factors also play a significant role in school attendance. There is a high 
incidence of children being removed early from school to provide a labour source instead (e.g. cattle 
herding) particularly in the southernmost districts. In Mazabuka District there are few high schools or 
secondary schools, with the result that there is excessive competition for a limited number of places. 
For this reason, many children do not complete their school education, with only 20% of children in 
the district progressing to secondary schooling (Mazabuka District Council, 2014). A part of the 
problem is also the shortage of teachers and teacher accommodation. Similar challenges are evident 
in Mumbwa District, where access to secondary schools is particularly problematic as only the 
administrative centre and Nangoma have secondary schools. This forces children who are between 
grades 8 and 12 to walk very long distances in order to get to secondary schools. For girls, this is a big 
challenge. Literacy levels are generally poor, women and girls being the worst affected because of 
low enrolment and progression rates for girls at various education levels. The reason is that in many 
districts cultural beliefs favour boys over girls. Other factors are early marriage of girls and the high 
drop-out rates of girls from schooling primarily due to unplanned pregnancies. Poor education and 
low levels of literacy directly affect women farmers as they are not economically empowered; this in 
turn reinforces and is reinforced by issues of access to land, inputs, and resources, thereby restricting 
opportunities and impacting negatively on productivity.  
 

Public health  
Across the Kafue, reports of poor health are indicated in statistics of poor nutrition (high levels of 
stunting and poor health outcomes), chronic food insecurity which is a structural issue and needs to 
be disentangled from periodic or drought-driven food crises, and high disease incidence: high 
HIV/Aids levels coupled with high incidence of malaria. Climatic hazards such as droughts and floods 
invariably constrain public health service delivery while increasing the burden of disease, such as 
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cholera, dysentery and plague, as well as increasing incidences of malaria, diarrhoeal diseases, 
schistosomiasis, respiratory infections and other emerging vector-borne diseases.  
 
Cultural norms play a substantial part in poor health outcomes, such as the practice of sexual 
cleansing of surviving widows in the northern parts of Itezhi-Tezhi, and to gender equity issues, which 
combine to contribute to the high incidence of sexually transmitted diseases and HIV/Aids.  
 
Relatively poor levels of access to health services is an aggravating factor. Itezhi-Tezhi District has 
one district hospital and only 13 government health posts; in Pemba people can travel up to 10 km to 
access a health centre. Poor road infrastructure in the Kafue further hinders better health care and 
advice by health services. The government is undertaking various capital and infrastructural 
investments that should increase the resilience of the local people – including installation of health 
facilities, including of local hospitals, and maternal health clinics.  
 

Water and sanitation and water borne diseases  
Although water resources are theoretically available to meet all needs, deficient availability, quality 
and access to water are common to most of the Kafue. Access to sanitation, especially in rural areas, 
is still very low with a high proportion of people relying on open defecation (up to 75%). This is a 
substantial source of water contamination, particularly at times of heavy rains and localised or 
widespread flooding, leading to water-borne diseases. For example, in Pemba District where there is 
no major river, water and sanitation is very poor, especially in rural areas outside of Pemba town 
itself. Sanitation is characterised by open defecation or pit latrines. In Namwala District open 
defecation and pit latrines are common, and existing water and sewerage supply is dysfunctional.  
 
In the peri-urban areas and urban settlements, such as the towns of Mazabuka, Monze and Kafue, 
water supply to households and businesses is inadequate and unreliable. Access to water-borne 
sewerage systems is very low; only about 20% of the Mazabuka town’s population has access to 
water-borne sewage. Most of the households rely on septic tanks and pit latrines (especially in poor 
townships and rural areas), which also increases the risk of contamination of ground water given the 
district’s high water table. Awareness of the paths of pollution and improving infrastructure in the 
peri-urban areas is increasing, but requires greater attention. There is an inter relationship between 
urban centres and districts. Peri-urban Lusaka is a case in point because of transportation of water 
that is at times contaminated - a recent outbreak of cholera in Monze District in 2016 was related to 
the outbreak in Lusaka. Moreover, part of Kafue district lies on the Lusaka dolomite, which is 
susceptible to flooding, and is affected by nearby Lusaka city’s waste-water treatment plants, which, 
although they exist in the more formal areas, are mostly beyond their useful design-lives and are now 
obsolete, inadequate and inefficient.  
 
Mismanaged or poorly located septic tanks and pit latrines can also contaminate ground water, 
particularly during floods. This in turn pollutes the surface water in these areas, providing a pathway 
for disease during flooding and heavy rainfalls. To combat these issues, the Kafue District Water 
Sanitation and Health Education (D-WASHE) programme is sinking boreholes to improve access to 
safe drinking water, and is promoting ventilated improved pit latrines. In the town of Choma, a new 
water reticulation system has gone a long way to improving the livelihoods of people in the district. 
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In Monze District, UNICEF, World Vision and Water Aid have been working to improve access to clean 
water through construction of boreholes. 
 

Socio-economic conditions and livelihoods 
Districts in the Central Province depend largely on subsistence agriculture (Table 4) but have good 
potential as a transport hub, and comparative advantage in maize, soya beans, sweet potatoes and 
wheat production. Chibombo and Mumbwa have good soils. Mumbwa reports decreasing soil fertility 
due to flooding (which also makes the area susceptible to erosion), but the district is considered 
highly productive if managed well. Itezhi-Tezhi has poor (infertile) soils which are leached and 
sensitive to poor management.  
 

Table 4 Primary livelihoods by district in Central Province 

Mumbwa  Heavy reliance on cattle herding; poor smallholder farming for subsistence 
Chibombo  Small scale agriculture 
Itezhi-Tezhi  Reliance on livestock herding (35% of agricultural production) 

 
Districts in the Southern Province enjoy livelihood diversity not wholly dependent on climate-
sensitive sectors thanks to mineral endowments (Table 5). They additionally have the comparative 
advantage in cattle rearing, sorghum production, tourism and energy generation.  
 

Table 5 Primary livelihoods by district in Southern Province 

Mazabuka  Sugar capital - outgrower schemes – employment; mixed agriculture with livestock 
component 

Monze  Mixed agriculture, substantial livestock component; Maize is the principal crop 
Choma  livestock farming 
Kaloma  Small-holders - rainfed, intense cultivation, some high productivity around line of rail 

- changing land use/ownership; reliance on cattle herding 
Pemba  High dependence on maize production; heavy reliance on cattle herding 
Namwala  Heavy reliance on Cattle herding, maize production, small-scale fisheries, hunting 

and tourism 
 
The Lusaka Province has comparative advantage in manufacturing and agro-processing and has 
good arable lands and access to markets (Table 6). 
  

 

Table 6 Primary livelihoods by district in Lusaka Province 

Kafue  Peri-urban/urban: Commercial and industry, Service sector, informal trading; Rural: 
subsistence based, focused on maize 

Shibuyunji  Entirely rainfed agriculture; mainly poor smallholders 
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Adaptive capacity and opportunities 
In addition to some of the more positive livelihood and socio-economic conditions in the Kafue, the 
people of the Kafue seem to make good use of many of the opportunities available to reduce their 
vulnerability and adapt to climatic impacts, at times even using a combination of responses. This 
inherent capacity should act as incentive to make further, supportive investments in climate 
adaptation responses. There is much evidence that the people of the Kafue would be receptive to 
adopting new or enhanced strategies and interventions. However, in reviewing all the observed 
adaptive or coping strategies, a review of some of the maladaptive practices that exist is critical, 
wither with a view to replacing or improving these.  
 

3.4 Specific dimensions of adaptive capacity in the Kafue 

There are also specific dimensions of adaptive capacity, which can include climate governance and 
coordination and sector-driven climate adaptations. As indicated, there are existing adaptive 
strategies that constitute specific dimensions of adaptive capacity in the Kafue Sub-basin. These are 
outlined below.  
 

Some existing strategies reduce adaptive capacity 
Adaptive strategies vary, are often influenced by cultural beliefs and can be maladaptive. Coping 
strategies of the poor in the context of low yielding, traditional, albeit diverse, small-scale agriculture 
include a number of activities, legal and illegal, as farmers try to offset low incomes and household 
food insecurity. These are searching for jobs in towns, an increase in the sale of small livestock, 
increased reliance and collection of wild fruits, off-farm income-generating activities such as charcoal 
production, roadside trading, poaching, tree harvesting for sale, fishing and unplanned 
development/land conversion. 
 
During droughts, people often take short-term measures at the expense of finding long-term 
solutions that are more effective in mitigating the effects of drought. For example, people resort to 
charcoal production, which is unsustainable given the interplay between the resultant land 
degradation, climate change and inadequate water resources. Thus, this practice provides an 
increasingly short-term income solution to those unable to generate enough food and income from 
agriculture, the latter often exacerbated by a drought.  
 
There is also the issue of a solution for one sector or issue causing problems for another. For example, 
selling livestock to provide cash on hand for food purchases and moving livestock to areas with water 
during a drought becomes problematical with bans on livestock movement put in place by veterinary 
services to combat FMD. Thus, during a hunger period, the food shortage in households is aggravated 
by safety considerations for community livestock and human health. Further, maize prices rise 
substantially during drought, which has caused district, provincial and national shortages. This 
further restricts the food intake of desperate households in this district. 
 
Culture plays a significant role in climate vulnerability. For example, it is almost a taboo to sell animals 
that are dying during droughts and owners will often choose to lose their livestock during a drought 
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thus losing an asset and the proceeds of its sale, rather than selling it, thus at least realising the 
proceeds. It is important to note that cattle rank highest in cultural importance here, with people 
selling off smaller livestock in times of drought as the first option, because cattle not only have 
economic value but also socio-cultural value. Further, milk has dietary value and plays an important 
role in local diets and crop farming is highly dependent on draught power. As a result of the relatively 
frequent droughts, people cannot recover sufficiently during the short duration between droughts 
and increasingly rely on government, donor and non-governmental support in the form of drought 
relief. 
 

3.5 Strategies that enhance adaptive capacity 

Efforts to improve adaptive capacity are increasing across the Kafue. Some of these, such as water 
capture and storage and conservation agriculture aim to secure natural resources (water, soil quality) 
in support of dominant livelihoods and to increase agricultural yields. Others, such as crop and 
livelihood diversification, recognize that finding ways to diversify income streams is a critical part of 
the solution to climate change in the Kafue.  

  

Water capture and storage 
It is widely recognized in the Kafue that there is a pressing need for greater investment in water 
capture and storage, such as the promotion of rainwater harvesting, improved water storage through 
a network of dams and weirs and the rehabilitation of small farm dams for water storage and to buffer 
climate extremes. To this end, efforts and investments are already under way to secure water for 
agriculture and livelihoods through accelerated infrastructure investment. Mumbwa provides 
some interesting examples with two large dam projects being commissioned in this district at a total 
cost of US$ 26.2 million; the Abba Dam which will bring 10,000 hectares of land in the farming block 
under irrigation and the Katanga Dam which will bring 2,700 hectares of land under irrigation 
(targeting maize, wheat and soya growing). These constitute important efforts in building the 
resilience of farming in the district.  
 
The Kafue District focuses more on assessing and utilising water resources. Extension services are 
trying to assist in the development of more small irrigation systems to assist with yield improvement 
and as resilience against dry periods. In Chibombo, the emphasis is more on expanding the use of 
small-scale irrigation technologies such as treadle pumps, drip irrigation and even motorised pumps, 
making water use more efficient and reducing vulnerability during droughts. The water sources in 
these cases are mostly groundwater.  
 

Conservation agriculture and climate-smart agriculture 
Rolling out Conservation Agriculture (CA) and climate-smart agriculture techniques is widely 
proposed (and in some instances, already in practice) across the Kafue as a potential solution to more 
efficient use of water and improving soil quality to provide stable yields. In the Choma, Kalomo, 
Mazabuka and Monze Districts the conservation agricultural programme (CAP) has been operating 
since 2007, with the Conservation Farming Unit (of the Zambia National Farmers’ Union - ZNFU) 
playing the leading role in training and promoting conservation agriculture. In 2014 the Food and 
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Agriculture Organization of the United Nations (FAO), in partnership with the Ministry of Agriculture 
and Livestock (MAL) and with financial support from the European Union (EU), officially launched the 
Conservation Agriculture Scaling Up (CASU) project. The project, which is being implemented by 
FAO in partnership with the Ministry of Agriculture and Livestock (MAL), is a successor to the pilot 
project, the Farmer Input Support Response Initiative (FISRI) project, which was being implemented 
by FAO and MAL in partnership with the Conservation Farming Unit of the ZNFU. In late 2015 the 
government announced that it planned to increase the number of beneficiaries under the CASU 
project from 250,000 this year to 600,000 in 2016 to help boost food security. In 2015 CASU was being 
implemented in 31 districts with 820 extension workers across the country.  
 
Uptake of conservation agriculture is as yet in the early stages but some districts provide interesting 
examples of different efforts underway to improve adaptive capacity through this measure. The 
Kafue District Council is giving assistance to improve efficiency and the roll-out of conservation 
agriculture under three sub-components - Alternative Livelihoods, the Wetland pack (for farming 
specifically in wetland areas, including rice farming inputs), and the Rain fed Agriculture pack 
(including inputs such as maize seed, legumes, tubers and fertilizers). In Mumbwa, Concern Zambia, 
an NGO, in partnership with the Civil Society Organisation Scaling Up Nutrition (CSO-SUN), is doing 
work towards improving nutrition and has developed the Realigning Agriculture for Improved 
Nutrition (RAIN) project that builds on CA approaches. In Shibuyunji the conservation farming unit 
(CFU) has been promoting conservation agriculture and this has reportedly led to an increase in 
production among conservation farmers from 2 tons per hectare to 3.5 tons per hectare. Successes 
in Chibombo have also led to the scaling up of conservation agriculture support efforts.  
 
Improvements in farming techniques for smallholder farmers, such as better use of fertilisers, 
improved pest management and erosion control are among the other aspects of CA and climate-
smart agriculture efforts under development, which also include a stronger focus on improving 
market access for produce.  It has also been suggested that for conservation agriculture to grow 
sustainably, the package should include livestock rearing.  
 
A recent innovation in Pemba (expected to follow in Monze and Choma) is the implementation of the 
R4 Rural Resilience Initiative (R4) – a comprehensive risk management strategy implemented in 
Zambia by Oxfam and the UN World Food Programme as a mode of insurance to help communities 
increase resilience to climate shocks.  
 

Crop diversification 
Crop diversification, or the addition of new crops or cropping systems to agricultural production, is 
an increasingly recognised means of enhancing the adaptive capacity of the Kafue. This is made 
easier by CA approaches, which facilitate more crops being farmed on smaller parcels of land and 
yields being increased by improved water use and access, and enhanced soil nutrients. As evidenced 
by the maize case study (see Chapter 2: Case study 3), the political, economic and cultural promotion 
of maize production at the expense of other crops has made maize a mono crop in almost all the 
assessed districts, with the negative impact on maize exposing farmers to food insecurity. Analysis 
of crop sensitivity to climate shocks shows that maize is high among the most negatively affected 
crops, with as much as 60% yield reductions due to anticipated future climate patterns. The 
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continuing focus on maize (and therefore fertilizer) in Zambia has led to inefficient, exploitive, and 
environmentally destructive farming practices, exposing farmers to food insecurity. This has led to 
the growing call for diversification away from maize as a mono crop (and for increased adoption of 
climate smart agricultural practices).  
 
Actions currently being promoted include sourcing more drought-tolerant species and cultivars 
(short and medium-maturing maize, cassava, pearl millet, cow peas and ground nuts), inter-cropping 
with leguminous plants (e.g. cowpeas and groundnuts) for improvement of nitrogen in soils and 
increasing crop yield, the development of agroforestry and use of perennials (alleviating to some 
extent the shortage of wood fuels) and the introduction of improved and higher-yielding varieties. 
Support for these activities is coming from, among others, the Global Environment Fund (small 
grants programme in Chibombo), NGOs and research institutions such as International Institute of 
Tropical Agriculture (IITA). Some of these efforts are driven not only as a strategy to diversify crops, 
but also to improve nutrition, for example, through legume production for protein.  
 
However, efforts under way to promote diversification through promotion of minor crops are 
hampered by lack of incentives for production of these crops. Markets, in particular, are crucial for 
such a diversification drive. 
 

Enhanced livestock management 
Enhanced livestock management is perceived as an important adaptive capacity strategy. 
Improved animal health through the application of appropriate veterinary practices is a cornerstone 
of solid adaptive capacity. The spread of livestock diseases is attributed to many issues, which can all 
be resolved through consistent development interventions. However, many of these practices lag, 
for example in a lack of compliance with mandatory dipping and vaccinations, and with veterinary 
infrastructure such as dip tanks not being fully functional. These are all the more important because 
of climate impacts such as drought, which for example can indirectly impact the transmission of FMD. 
Loss of grazing is increasing the possibility of contact between cattle herds and infected cloven-
hoofed animals (buffaloes, antelope), which are looking further afield for grazing. It would appear 
that veterinary controls on the movement of animals is routinely ignored in the search for better 
grazing. In the Itezhi-Tezhi District, local herdsmen and livestock owners are calling for increased 
animal health services, including the use of dip-tanks, to cope with the rising numbers of livestock. 
Vaccination campaigns against FMD and Theileriosis in the district are being supported. 
 
Livestock diversification is an important, recognised strategy in light of the significance of this 
livelihood – to the Kafue and across Zambia (see Case Study 4, in the following section). In Chibombo, 
the government is focusing on expanding livestock based livelihoods, establishing an artificial 
insemination centre for dairy cattle and a number of piggeries as a supply base to farmers in the area. 
Further, in a bid to contain cattle diseases, veterinary offices were recently constructed in the district. 
Market access is also enhanced in Chibombo by the fact that Zambia’s largest meat processing 
company, ZAMBEEF, is located in the district, providing a market for cattle and milk. ZAMBEEF 
prioritises local farmers’ produce in the supply of cattle, pigs, milk and chickens. Other districts that 
have relatively good access to markets are Choma, Kaloma and Mazabuka (line of rail) but for the 
most, market access is weak because farmers live far from roads or because of the distance to the 
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main centres. Markets are also a critical success factor for crop diversification. Nonetheless, it is 
helpful that there is increasing community knowledge and management practices around small 
livestock rearing – for example goats and chickens. 
 

Improved extension services 
Extension services, a relatively inexpensive but critical component of enhanced adaptive capacity, 
are generally weak across the Kafue, meaning that initiatives are much slower to advance than they 
could be. Extension services are critical in supporting and promoting CA, improved farming 
techniques, water use efficiency, access to inputs such as fertilisers and the adoption of new crops, 
varietals or technologies. Moreover, present extension services are in the main not responding to the 
strong gender differences inherent to farming activities and practices, such as lower access to 
fertilisers for women, in the Kafue. 
 
Some districts display better adaptive capacities than others in terms of available extension services, 
with marked results. In Itezhi-Tezhi, there is a correlation between improved services and crop yields 
even though the provision of extension services is still insufficient, with large distances making this 
even more difficult. In the Kafue, extension services are working to achieve earlier stated water 
storage and capture objectives, specifically assisting in the development of more small irrigation 
systems to improve yields and to build resilience to dry spells and droughts.  
 

Case study 4: Livestock, climate change and the economies of the Kafue and Zambia 

CASE STUDY 4 
LIVESTOCK RAISING IN THE KAFUE SUB-BASIN 

“If a livestock owner has 100 cattle, and he (she) needs to slaughter or sell one in order to pay for 
veterinary services for the other 99 cattle to protect against disease, the owner will not do so.  

This is because cattle are seen for their cultural value as a wealth asset, and therefore their value 
cannot be measured in money.” 

Participant, Training of the Trainers workshop, Livingstone, July 2016 
 
Climate change has already impacted on water, livelihoods and production in Zambia. The Zambian 
Meteorological Department (ZMD) has recognised that rainfall events will become less regular, but 
more intense; and will be separated by a long period of dry days (AfDB, 2013). Droughts will 
subsequently become more intense, and have far-reaching and long-term impacts on the economy, 
as seen with the 2016 drought that was precipitated by the 2015-2016 El Niño – Southern Oscillation 
(ENSO) weather event (OCHA, 2016). While rainfall has subsequently normalised from April to June, 
improving the dire water scarcity across the southern African region and improving pasture 
conditions for livestock, damage to the Zambian economy remains, exacerbating existing 
vulnerabilities and contributing to rising food prices (OCHA, 2016). 
 
Much of the Kafue is already vulnerable to the risks of climate change, making it difficult for districts 
to absorb continual shocks and improve resilience. In particular, maize and livestock production is 
more widespread in Kafue Sub-basin districts which fall into the SCRiKA project area (those located 
within the Central, Lusaka and Southern Provinces – or the ‘maize basket’ region) (Aregheore, 2009). 
The livestock sector contributes 3.2% to national GDP and over 30% to agricultural GDP (IAPRI, 2014). 
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However, overall livestock productivity in Zambia is low and limited by poor animal husbandry 
practices, seasonally poor nutrition, accessibility of water in the dry season, inadequate livestock 
infrastructure and high disease incidence. Despite the abundant rangeland, dry season animal 
nutrition is poor due to low protein availability from grass-based pastures and the development of 
livestock production and markets is constrained by cultural practices (a general unwillingness to sell 
cattle even in times of need) and poor education in livestock husbandry practices (IFAD, 2014). In 
addition, the vulnerability of livestock to animal diseases is increased by the refusal of farmers to pay 
for dipping fees (Chibulu, 2010). The government has a view that farmers should view livestock 
raising as a business and control against risk in a commercial way, i.e. pay for dipping services. It is 
expected that Zambia will be amongst the 20 countries worst affected by predicted climatic change 
impacts (Wheeler, 2011), and with the changes already experienced, land-use systems and 
management practices needed for livestock farming will need to undergo transitions in order to 
adjust to seasonal variations coupled with more extreme events, the latter already being a major 
aspect of vulnerability.  
Increased human and wildlife conflict and increased disease 
 
Livestock, as a sector as well as a livelihood activity, is already highly threatened. Traditionally, 
leaders and chiefs move communities from place to place, following seasons or pastoralist patterns, 
and establish settlements in promising areas over periods of time. Thus, entire communities have 
moved to areas where pasture and water is available, not necessarily defined by administrative (or 
natural) boundaries. Where communities have moved to areas that have high biodiversity or high 
conservation value, such as game management areas, there has been an increase in the incidence of 
human and wildlife conflict. This can be related to wildlife (such as elephants) destroying or eating 
crops, or wild animals attacking livestock. Likewise, there may also be an increase in illegal hunting 
to supplement incomes and food security, which impacts on the health and size of wildlife herds. In 
addition, migration due to climate variability and loss of resources, impacts on the transmissivity of 
certain animal diseases (such as TB or Foot and Mouth disease) as the possibility of interaction 
between infected cloven-hoofed animals (buffaloes, antelope) and cattle herds looking for grazing, 
increases.  
 
Larger herds and higher density 
Indeed, livestock density is one of the biggest factors contributing to the vulnerability of the livestock 
sector, related specifically to the carrying capacity of land and water availability, and the competition 
over these resources (by humans, livestock and wildlife). This vulnerability is set to increase as 
population growth, urbanisation and higher incomes increase the demand for livestock and livestock 
products (IAPRI, 2014). In addition, higher demand may especially be placed on cattle populations, 
regarded as a symbol of family wealth (Aregheore, 2009). However, like maize, value is placed on the 
size and not the quality of the herd. Thus, livelihood efforts in livestock raising are often directed at 
growing the herd in terms of absolute numbers, and very little effort is made in maintaining, 
protecting or enhancing the asset. This cultural nuance is linked to increasing vulnerability under 
conditions of climate change, particularly drought, whereby livestock farmers are often reluctant to 
sell their cattle into the livestock market due to the lowered price they would receive for the (often 
sickly or starving) animals, which is not commensurate with their inherent cultural value. Farmers 
then delay the sale of animals. However, this tactic often results in cattle dying of malnutrition (lack 
of pasture) or lack of water or disease, and farmers suffer an even greater economic loss. Such inertia 
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in entering the commercial livestock market has the result that overall livestock productivity remains 
low across Zambia. For example, despite having the largest proportion of households owning cattle, 
only 16.5% of households in the Southern Province of Zambia (covering much of the Kafue Sub-basin 
region) participate in the cattle market (RALS, 2016). 

Figure 20: Livestock vulnerability map across the Kafue Sub-basin 

 
Using the Gridded Livestock of the World data (ILRI, 2007), a GIS map (Figure 20 above) shows us 
areas of high livestock density in green across the relevant districts in the Kafue Sub-Basin. By 
combining data layers with the exposure to risk map (2050) of this region, it is clear that there are 
large areas of overlap (orange areas) between high livestock density and high exposure to risk. The 
livestock vulnerability map (Figure 20) also includes layers of data related to the 18-year cycle (an 
approximation of a nine-year cycle of wet weather alternating with a nine-year cycle of dry weather) 
ENSO effect – picking up increasing numbers of livestock in the wet season, followed by a high 
natural die-off rate of livestock in a prolonged dry season. This is reflected by the red areas in Figure 
20 – where high exposure to risk, high density of livestock, and natural fluctuations in livestock 
(number of deaths) overlap.  
It is important to note two caveats regarding the data used for map in Figure 20: 
1) It is based on International Livestock Research Institute (ILRI) datasets for livestock density 

undertaken at a global level – meaning that it is not high resolution data. The model may 
furthermore also include layers related to human density (i.e. an assumption that the ILRI model 
might take human population into account and assume that is where heavy livestock would be), 
which is not necessarily the case in Zambia. This point was raised in the Training of the Trainers 
workshop (18-22 July 2016, Livingstone) when it was acknowledged that despite the map 
showing a high density of cattle around Livingstone town, it is not, in fact, a primary livelihood 
activity in that area. Another example is that Itezhi-Tezhi district does not show high livestock 
density despite it being an emerging primary livelihood activity – this reveals imperfections in the 
livestock map which affects other layers. 
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2) The modelling used for the livestock vulnerability map does not include indicators related to 
disease or movement of livestock e.g. nomadic migratory patterns. Data related to what is known 
regarding vegetation, livestock and rainfall is included, but only for areas that receive less than 
1025mm of rain per annum – as is the case for the majority of the Kafue Sub-basin. Any area that 
receives rainfall above 1025mm per annum would have a higher risk of livestock disease, related 
to wet conditions where standing water prevails, which may lead to increased fly activity. 

The implications for a potential decline in income and food security due to livestock mismanagement 
are significant, and it is for this reason that the continued impact of climate on livelihoods requires a 
shift away from the traditional approach to livestock rearing. While the average person may be 
limited in their ability to prevent global temperatures from increasing further, there are definitive 
pathways (or ‘business-as-usual’ trajectories) which function within a system that can be changed. 
Considering the vulnerability of livestock to climatic impact, this rationale can specifically and 
effectively be applied to that of livestock raising in the Kafue Sub-basin.  
 
Acceptable levels of livestock density in the Kafue sub-Basin are, importantly, related to this. 
Areas delineated by Figure 20 show high vulnerability of livestock to climate exposure, but also 
reveal aspects of potentially high production related to livestock products. Therefore, in terms 
of improving adaptive capacity within the livestock sector, interventions are needed that 
capitalise on ‘good’ years and prepare for bad years (for example, through water and/or fodder 
storage). Immediate improvements can be made through simple interventions such as gearing 
early warning systems – that for example monitor and track ENSO conditions – towards livestock 
and not only crop production, which will give cattle owners some advance warning of famine. An 
additional intervention would be to put in place stock reduction plans in ‘good’ years and 
encourage participation in the cattle market. A combination of these two interventions would 
mean that livestock farmers are given enough warning in order to prepare fodder for their herds, 
and/or prepare to sell livestock on the market before the selling price is lowered due to droughts 
or floods which may affect the health of the animals. 

 

Diversifying livelihoods 
Diversifying livelihoods is a recognised but hard to achieve cornerstone of adaptive capacity in 
climate-sensitive economies. Adaptive capacity across the Kafue is currently lower because of poor 
levels of diversification. Chapter 1 has highlighted the unfortunately high levels of dependence on 
farm-related sectors and an assessment of climate risk and impact in the Kafue demonstrates how 
income diversification could contribute considerably to building resilience to climate change in the 
Kafue. That the government in Chibombo recognises this is evident in the attention being paid to 
expanding livestock-based livelihoods. Similarly, Itezhi-Tezhi is investing in efforts to promote 
wildlife-based and ecotourism activities by emphasising the conservation of the wildlife heritage and 
ecosystem functioning and promoting tourism-based livelihoods.  
 

Improving infrastructure 
More roads and bridges are needed across the Kafue Sub-basin region, and this infrastructure 
should be climate proofed, particularly against flooding. Rural and district road building is well-
known for the poor standard of construction and maintenance, increasing susceptibility to heavy 
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rainfall and localised flooding. The direct and indirect costs are high; flood damage is costly to repair 
while restricted access reduces livelihoods and incomes and increases food insecurity. 
 

Strengthening adaptive capacity at the household level 
Precaution and mitigation to climate risk happens as far as is possible at the household level, but 
external support is also required. For instance, early warning is essential to enable preparedness 
and reduce the potential impact of climate-related risks, but few people are informed. The Oxford 
Policy Management (OPM) surveys carried out in 2014 report that 92% of people in the Kafue 
consider themselves only slightly informed or not informed by way of early warning. Nevertheless, 
nearly 60% of respondents are, to some extent, mitigating risk where possible.  
 
The type of precautions typically taken against climate risks are portrayed in Table 7 (OPM, 2014). 
 

Table 7 Precautions taken against climate risks such as droughts and floods 

Plant different crops  70% 
Plant different fields 60% 
Store dry foods 38% 
Improve house structure  21% 
Save money  19% 
Seek advice from camp officer   9% 
Move livestock to higher ground  4% 

 
Modifications to both crop and livestock farming systems are common responses adopted. Planting 
different crops – and a range of crop types – is another response by farmers to ensure the likelihood 
of some production, e.g. soya beans and other drought-resistant crops such as sorghum and millet; 
or water-resistant crops such as rice in those districts where flooding is a bigger risk than drought. As 
well as changing crop type, using different varieties of crops that are better suited to changing 
conditions is another popular response.  
 
Despite the measures taken to adapt the nature of farming to the changing conditions, these were 
widely reported in the OPM assessment of 2014 to be insufficient to maintain production for 
household food security and well-being. For those districts close to rivers, fishing offers an alternative 
source of food and/or income. Response strategies such as selling firewood, and in particular burning 
charcoal, to diversify or supplement income, are unsustainable. While representing a short-term 
coping solution they translate into a longer-term problem for a broader group of the population. 
 
Improved farming methods are also common methods of coping and/or adapting to climate change. 
The OPM assessment of 2014 found that the more expensive methods such as herbicides, pesticides 
and irrigation, are infrequently used, but those that require fewer or less expensive inputs were 
employed by a number of farmers. Makondo et al. identified adaptation actions among smallholder 
farmers to include adoption of early maturing maize varieties, conservation farming methods, crop 
mix and rotation. However, “only 30% of the interviewed farmers were practising some 
recommended adaptation farming approaches (i.e. practising conservation farming combined with 



Chapter 3: Adaptive capacity – toward unlocking climate responses 

 

 
FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-Basin 

69 

crop mix selection based on early maturing varieties, drought resistance and intercropping). 70% 
were found not to practise any adaptation farming techniques” (Makondo et al., 2014, p. 395).  
 
Overall the results showed that more women had adapted to changing climatic conditions than 
men. Nevertheless, men on average had higher maize crop yields than women overall, in spite of men 
not adopting new methods. The researchers attributed this to traditional practices where women do 
not have adequate access to livelihood assets like land, loans, ploughs and animal draft power.  
 
While the primary focus of many agricultural extension programmes in Zambia has been to increase 
yield, most efforts to adapt to climate change have been reactive, meaning that the adaptations are 
made to climate change as it occurs, rather than in anticipation of projected changes (Makondo et 
al., 2014). Moreover, some adaptations, or coping mechanisms have been maladaptive, meaning 
they have negative knock-on effects or contribute to environmental degradation. For instance, 
annual burning of crop residues during field preparation, coupled with limited access to fertilizers 
(both organic and inorganic) results in depletion of soil nutrients. As yields decline, farmers are forced 
to open up new farm plots, often by clearing forest areas – a traditional method referred to as 
‘Chitemene’. The biophysical resilience of this type of farming system undermines resilience to 
climate change impacts such as floods and drought, aggravating high levels of soil erosion. In turn 
the water holding capacity of soils is reduced, making the system particularly vulnerable to droughts. 
In the face of these challenges, farmers face increasingly negative variability in yields. This is a key 
factor driving many rural households to resort to unsustainable short term coping strategies, such as 
charcoal production, which results in degradation of forests. 
 
The priority adaptation actions and policy responses outlined in the final chapter of this report are 
identified in response to the adaptive capacity needs and priorities identified throughout this project. 
In the main, these were identified by stakeholders in participatory analysis and are underpinned by 
research and knowledge of the possibilities of their implementation diverting the Kafue away from a 
business-as-usual trajectory. However, the road to building climate resilience is not an endpoint in 
itself. Taking a programmatic approach toward incremental transitions to a new way of life is the 
most feasible option available, given the complexities in the system(s) in which these interventions 
operate.  
 

3.6 Adaptation readiness 

Considering elements of adaptation readiness and what the concept means departs from the 
viewpoint that adaptation is not an outcome but a systemic process. As highlighted in this report, 
adaptation is not to one climate risk or impact, but rather to the interaction of multiple risks and 
impacts, creating cause-and-effect pathways that must be dealt with across multiple sectors, spatial 
and geographical scales and ecological systems. With this in mind, the concept of adaptation 
readiness requires us simply to describe where the Kafue districts are with regard to formulating and 
achieving their goals of adapting to climate change and, ultimately, to building resilience. To a large 
extent, this description hinges on how the country and the Kafue sees its vulnerability to climate 
change as expressed in policy priorities and their implementation.  
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As discussed in the section on governance in Chapter 1 of this report, the national policy 
environment for responding to climate change in Zambia is mostly in place and provides a good 
framework for action, as explained in Box 3: the climate policy environment in Zambia and Box 4 
(Chapter 1). With this, the development policy environment is evolving. For example, the Sixth 
National Development Plan incorporates climate change as a development risk. The Seventh 
National Development Plan (awaiting approval) further embeds the risks of climate change to 
development policy success. Development planning at the local level is less solidified and districts 
must deal with the challenges of implementing governance policy and arrangements.  
 
Development planning is in a state of transition in Zambia. This is both in terms of approach and 
process: 

Approach: The objective is to transition from (currently still dominant) sector-based planning to 
integrated development planning in all districts 

Process: Devolution of governance objectives necessitates that planning is devolved to the lowest 
level of governance – i.e. ward level planning.  

  
For this reason, the status of planning varies across the Kafue sub-catchment. Some districts are 
performing integrated, as opposed to sector-based, planning; however, many are still focused on 
sectoral planning approaches. Few districts have established ward development committees 
(WDCs), meaning that the structures are not yet in place to facilitate highly devolved governance 
participation in planning processes. On top of this, there are capacity issues. Existent capacities (both 
human and financial), systems and processes vary from district to district, and implementers need to 
tailor their climate and development planning, as well as adaptation project prioritisation processes, 
to the realities on the ground. For example, new districts such as Shibuyunji and Pemba have new 
governance structures and thus have additional challenges in budgeting, planning and implementing 
of development plans.  
  
The ideal state for integrated planning processes in Zambia is that communities craft their 
development plans through their ward structures – the WDCs provided for in the amended 
constitution. Through a more bottom-up approach that empowers communities, these plans would 
then filter into District level planning and beyond, as the different governance structures feed into 
the national planning process. Unfortunately, the evolution of community structures at ward level is 
lagging behind other aspects of the planning process, even for those districts which are more 
capacitated. This has serious implications for the entire system of planning.  
   
All planning processes find implementation at the community level – as part of service delivery. 
This makes community participation and ownership of planning and implementation very important 
for the Government of Zambia. 
 
The final chapter of this report (Chapter 4) does not attempt to provide a comprehensive overview of 
the state of readiness in Zambia or its provinces. Rather, it aims to discuss “Targeted Actions” which 
are focused on because of observations of readiness and implementation in the SCRiKA project 
districts (the Kafue Sub-basin). These actions are expanded in some detail, considering each of the 
critical conditions for adaptation readiness and successful implementation. To this end, certain 
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aspects of policy, research, governance frameworks and the development planning and finance 
environment are specifically considered, noting that the priority adaptations identified in this project 
as well as those established under SCRiKA funding arrangements, clearly require support at some 
level.
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Chapter 4| Transforming adaptive capacity in the  
Kafue Sub-basin 

Key messages 

 
• Adaptation is mostly not about responding to one climate risk or impact. Rather, it refers to 

the interaction of multiple risks and impacts, creating cause-and-effect pathways that must 
be dealt with across multiple sectors, spatial and geographical scales and ecological 
systems 

• National climate governance requires continuous enhancement in an iterative process – 
coordination and access to climate finance is critical support for carrying out local action 

• Although the enabling environment for climate action exists to some extent in support for 
the Kafue, concentrated action is required to strengthen these enabling conditions – thus 
adaptive capacity – to stimulate enhanced climate action in the Sub-basin.  

• Strengthening Kafue district extension services is integral to enhanced adaptive capacity in 
the Kafue. 

• National policy is needed to proactively promote important paradigm yields, thus enabling 
conservation agriculture and reducing land clearing for agricultural production, ultimately 
protecting important land use systems.  

• A ‘learning by doing’ – or adaptive management approach – is critical in facilitating insight 
as to what works, and what does not, in tandem with further research and policy 
implementation.  

 
Adaptive management - A process of iteratively planning, implementing, and modifying strategies 

for managing resources in the face of uncertainty and change. Adaptive management 
involves adjusting approaches in response to observations of their effect and changes in the 
system brought on by resulting feedback effects and other variables (IPCC, 2012: 1758). 

 

4.0 A programmatic approach to enabling climate action 

The plan for enabling climate action in the Kafue laid out in this chapter outlines a series of actions 
that will strengthen the enabling conditions for building climate resilience in the Sub-basin. These are 
identified as being critical to strengthening adaptive capacity, or reducing vulnerability, in terms of 
the outcomes of the SCRiKA Risk and Vulnerability assessment. All are actions which role players in 
the Kafue, and their partners can take, including in the short term, to open a viable and rapid pathway 
to transformed adaptive capacity in the Kafue Sub-basin. To some extent, the enabling conditions 
exist and these are noted, while observed gaps and opportunities are explored.  
 
Furthermore, this discussion is taking place in the context of climate finance that is already flowing 
from SCRiKA and PPCR, through the NCCS, for climate adaptation projects in the Kafue. Although 
implementation of these projects, and perhaps others, is taking place in an environment that cannot 
be considered to be fully adaptation-ready, there are some benefits to this situation, not least of 
which is the value of an adaptive management or ‘learning by doing’ approach. Since adaptation is a 
systemic process (rather than an outcome) that, in the case of the Kafue, aims to transition central 
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livelihood, economic and cultural approaches away from ‘business-as-usual’, the iterative process 
that underpins adaptive management is extremely useful, allowing stakeholders to learn important 
lessons along the way that will re-inform their own actions and investments, and those of others.  
 
As highlighted in this report, adaptation is mostly not about responding to one climate risk or impact. 
Rather, it refers to the interaction of multiple risks and impacts, creating cause-and-effect 
pathways that must be dealt with across multiple sectors, spatial and geographical scales and 
ecological systems. Therefore, this chapter builds on the state of adaptive capacity outlined in 
chapter 3. It does so by discussing programmatic, targeted actions identified and by summarising the 
priority adaptation projects identified by the SCRiKA project participants during the course of the 
fieldwork conducted under this project. Each of the projects is further outlined in the concept notes 
(one per project) attached in appendix D to this report. Each concept note outlines the problem the 
project is trying to resolve, the project rationale, project detail, funding and institutional 
arrangements, and project risks.  
 
The project R&V assessment identified actions that can be taken at a national level and through 
PPCR/SCRiKA, as well as other bilateral or global climate finance. Individually and collectively, the 
actions and projects outlined in this chapter aim to improve critical areas of adaptive capacity in 
the Kafue Sub-basin – and they will achieve greater results if all are implemented in a 
programmatic way, meaning that each of the series of actions builds on or supports each other 
to transform adaptive capacity in the Kafue, noting that business as usual can no longer operate 
in a climate-changed environment. 
 

The programmatic approach suggested here ranges from national policy that enables climate 
action to the outcomes of actions on the ground that re-inform local action and national 
investments frameworks. As such, the plan for enabling action considers national level enabling 
policy critical to successful implementation of development interventions that are climate 
compatible in the Kafue districts. Ideally embedded in the Seventh National Development Plan 
(SeNDP), these policies will need to be aligned with provincial and district plans, where climate 
mainstreaming becomes even more specific, or of a higher resolution. Noting that policy alone does 
not drive transformational change, the plan also considers actions for reversing deeply entrenched 
behaviours, particularly in areas that are more remote from political, economic and financial centres. 
Parallel approaches are included, for example sensitising traditional and local leadership and 
positioning women as climate actors.  
 
The approach notes that policy and investment decisions also require evidence to support ‘the why, 
the what and the how’ of the detailed plan. In some cases, the evidence base exists for the Kafue, but 
there are many gaps, which are exacerbated by additional changes brought about by climate change. 
Enhancing the evidence base in climate-critical sectors and areas is thus also a cornerstone of 
programmatic climate action. Lastly, A ‘learning by doing’, or adaptive management approach to 
achieving transformational change must underpin all climate responses; this helps re-inform a 
growing evidence base and the resultant body of knowledge can be used to enhance future 
actions, decisions and upscaling activities. The projects undertaken at each district and ward level 
in the Kafue (“target projects”) now and over the next few years will contribute to a growing body of 
knowledge of what works and what does not, while policy is developed and implemented and further 
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research is undertaken. This plan for strengthening the enabling conditions for climate action in the 
Kafue can be seen in Figure 21.  
 
A set of discrete but programmatic actions can cumulatively result in transformation, 
establishing an adaptive environment that is more climate change ready.  
 

Figure 21: A plan for strengthening the enabling conditions for climate action in the Kafue 

 
 
 
 
 

   
 
 

 
 
 
 
 
 
 

 
 

 
 
 
 

4.1 Influencing national development and climate policy 

National development policy that facilitates investment in critical aspects of adaptive capacity in the 
Kafue will safeguard, and even enhance, this sub-catchment’s important contribution to the 
economy and development of the country. 
 
The Kafue is densely populated, and this factor is coupled with a highly water-dependent economy 
and livelihood base. This combination is of national concern in terms of the specific climate risks and 
vulnerabilities identified in the sub-basin. The Kafue is an important economic hub and agricultural 
centre that comprises both commercial and smallholder production (e.g. sugar, maize, cattle), and 
its population and smallholder farmers are routinely water short, in an environment facing critical 
changes to seasonal rainfall patterns.  
 
The nationally critical development objectives at play in the Kafue – which are at risk in terms of 
climate – are water, maize, livestock and market access. The forthcoming SeNDP is the most 
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appropriate location for these. Policy statements or objectives are suggested for each, assuming that 
the SeNDP will continue in the footsteps of the Revised Sixth National Development Plan (R-SNDP) 
of promoting rural development:  

 “To promote rural development by promoting agricultural development, rural enterprises 
and providing support infrastructure in rural areas” (R-SNDP, 2014, p9)  

It is recommended that the NCCS proactively facilitate the process of mainstreaming these nationally 
relevant climate risks, emergent from the R&V assessment in the Kafue, into Zambia’s forthcoming 
SeNDP. The following encapsulates the suggested actions for the SeNDP to address, under the 
headings of: 

x Water development, equity and security 
x Crop production and diversification 
x Livestock development  
x Market access and linkages. 

 

Water development, equity and security 
During the period of the SeNDP (2017 to 2020, referred to as ‘the Plan period’), Government will 
position water not only as a national public good, but also as a sector of strategic economic 
importance, recognising that the growth experienced in agricultural GDP in Zambia in 2012 (R-SNDP, 
2014) was in part enabled by water access. Climate change impacts in the water sector (e.g. 
prolonged droughts) have highlighted the sensitivity of the agricultural sector to climate impacts 
(reduced yields, reduction of livestock). Government will mitigate climate change risks in promoting 
the water sector and ensuring equitable access to commercial, livelihood and domestic activities 
alike. The Government will use labour intensive and climate-proofed systems for water infrastructure 
development such as sinking of boreholes and construction of dams, weirs and canals. The 
Government will accelerate growth and employment and enhance rural livelihoods by improving 
water access and availability, relying on the best and current research so as to ensure that water 
investments are sustainable, while avoiding assets that are stranded because of climate risks. 
Significant investment will be made in enabling the implementation of the Zambian Water Resource 
Management Act, 2011, in its mandate to regulate the ownership, control and use of water while 
providing for the management and protection of water resources and its eco-systems and creating 
an enabling environment for adaptation to climate change. This will be done to enhance equitable 
access to water while promoting agricultural growth and diversification. In parallel, Government will 
thoroughly examine possible mechanisms for inter-basin water transfers within Zambia between 
water-abundant systems and water-scarce systems, in times of emergency such as prolonged 
drought. This will be done to ensure water access and protect water-dependent sectors such as 
agriculture, in times of extreme weather events and water scarcity.  
 

Crop production and diversification 
During the Plan period, Government will promote commercial maize production while continuing to 
promote crop diversification from maize production, particularly among small-scale farmers that 
have limited or no access to irrigation. The agricultural sector should therefore continue to prioritise 
production and marketing of other important cash crops such as cotton, sorghum, soya beans and 
rice. This will be done to mitigate the significant risks of climate change to maize productivity. In 
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parallel, the Government will continue efforts to upscale conservation agriculture (CA), as a climate 
risk mitigation measure among small-scale farmers, while incentivising CA practices among 
commercial farmers, thereby establishing CA among the foremost of Good Agricultural Practices 
(GAP) across the sector. To enable crop diversification and up-scaled CA, Government will also invest 
resources in improving extension services and capacities of extension officers. The Government will 
build a solid evidence and knowledge base for the sector, regularly expanding and updating economic 
assessments and climate change risk and vulnerability assessments for informed decision-making to 
ensure the long term viability and productivity of crop production in Zambia.  
 
 

Figure 22: A policy shift towards agricultural productivity will support improved livelihoods  
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animals.  
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Additionally, Government will promote the diversification of livestock from cattle to less climate-
sensitive species such as goats and pigs. The Sector should support diversification through regularly 
updated research on climate compatible species, carrying capacity of land and water systems and 
markets. In parallel, the Government will promote research on climate change-compatible breeds 
within the cattle sector while also investing in market access for high value cattle. The Sector should 
promote alternative measurements of cattle value, such as weight per head of cattle in a herd rather 
than number of cattle, to promote an industry that will increase market share through improved 
market access and climate resilience.  
 

Market access and linkages 
During the Plan period, Government will accelerate investments to improve critical aspects of market 
access that promote climate resilience, through providing access to regional and international 
markets for livestock and crops, noting that those districts that enjoy road and rail access, benefit 
from access to markets that others do not, making them more adaptable to climate change. 
Diversification of crops or livestock, for example, will be economically viable where there is a market 
for the produce. The Government will enable market access through increasing road and/or rail 
networks that are also climate resilient, in the agricultural districts of Zambia. In parallel, the 
Government will support access for farmers to regional and international markets for produce such 
as beef, while promoting local agricultural industries such as meat, pork and dairy. This will be done 
in support of the development strategies that increase agricultural yields and/or diversify 
production and/or establish agricultural or agribusiness enterprises, by ensuring there is a 
market for those that achieve these objectives.  
 

4.2 Mainstreaming climate into development planning at district 
level 

Advancing climate action in the Kafue will hinge on each district establishing a roadmap for 
mainstreaming climate change. The roadmaps will act as customised ‘blueprints’ that consider how 
each district moves from its current state (or business-as-usual) to a desired ‘new normal’. This is 
feasible given that efforts to mainstream climate change into development planning at a 
decentralised level of governance is still at a relatively early stage in Zambia, and much can be learned 
from the mainstreaming of other transversal issues, such as Gender (see Appendix E: SCRiKA 
Training Manual, Module 2, p. 41). Adequate integration of climate risks requires a paradigm shift, in 
which investments and development patterns incorporate what we know about future climate 
conditions. Only then can districts avoid causing new vulnerabilities. Thus, a transformative, strategic 
approach is ideal. Climate change is not presenting as a temporary challenge, but rather calls for a 
new way of life. 
 
In general, there are two different broad approaches for mainstreaming climate change into 
development planning. In the climate-first or integrationist approach (number 1 below), planning for 
climate resilience functions as an ‘add-on’ to national, local or sectoral plans. That is, mainstreaming 
takes place through the addition of a stand-alone climate policy or strategy (or ‘additional’ actions 
and plans) that integrates with existing development policy and plans. In the second approach, 
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development planning integrates climate resilience from the outset, in national, local or sectoral 
development plans. Mainstreaming climate risk may also take place in a two-phase process, where 
initially, climate is integrated in an integrationist manner (number 1). However, over time, and as 
climate-resilient pilot projects show results, climate resilience becomes an integral part of 
development planning – and building climate resilience then forms a cornerstone of planning from 
the outset, at the next development cycle, at all sectors/ levels.  
 
Further differences between these two approaches are outlined below: 
 

1. The climate-first (or integrationist) approach – an incremental approach to building climate 
resilience 

– Addresses incremental changes in existing climate risks, gradually increasing a 
society’s capacity to cope with extremes and variability. 

– Entry point is often stand-alone climate policy or strategy based. 
– Often results in climate resilient pilots with the more successful ones being scaled up 

or integrated into existing development plans, with national coming later. 
 

2. The development-first (or transformative) approach – a development planning systems 
approach 

– Has climate resilience as an integral part of planning from the outset. 
– Policy makers focus on making development plans climate resilient so that they can 

deliver climate resilient developmental outcomes.  
– Entry point is often a national, local or sectoral development planning framework. 
– A systems-based approach that provides opportunities for medium- and long-term 

solutions. 
 
Emergent to the SCRiKA R&V project is a strategic approach for districts as they establish their 
mainstreaming roadmaps (see Appendix E: SCRiKA Training Manual, Module 2: Climate 
mainstreamed development planning). The strategy envisaged is that districts start from a hybrid 
form of the two options above – that is, begin with formulating and taking actions to strengthen 
resilience to climate change in a set of actions and plans. (These function as an add-on to existing 
development plans.) Wherever possible, however, district plans transform towards functioning first 
in terms of climate proofing in a systems-based approach. Thus, for the next development planning 
cycle, the approach should become a transformative one, where climate proofing becomes a fully-
fledged development-first approach, as outlined above, and climate resilience becomes an integral 
part of planning that looks to improving opportunities in the medium- and long-term.  
 
Capacities and finance are needed to achieve climate mainstreaming. District officials demonstrated 
throughout the project lifecycle that they understand climate risks and can, if asked and supported, 
translate these into risks for achieving the development objectives. However, the structures for fully 
devolved governance are not in place and some district officials expressed a strong need for a 
roadmap for working with communities. In fact, the desired roadmap actually exists, in the 
Constitution Amendment Act which provides for “people’s participation” through for example, the 
WDCs. However, accelerated progress is only achievable through capacitating mainstreaming 
activities in each district and providing direct targeted financial support for this. A pathway for doing 
so was established during the SCRiKA R&V project, with trainers, including the designated facilitators 
(mostly from local NGOs and intended as a support structure to the districts), being trained in 
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mainstreaming approaches and developing climate adaptation projects that support the 
achievement of their riskiest Development Policy Objectives.  
 

4.3 Capacitating the districts for climate mainstreaming  

Some districts – but not all – already have the necessary capacities to mainstream climate change 
into their development plans and processes. For example, Mazabuka made excellent progress during 
the Training of the Trainers (ToT) in identifying their ‘at risk’ development policy objective, being 
water access targets, and in identifying mitigating actions, thus they were able to identify 
interventions or projects. In this example, support is more likely to be needed at the level of project 
planning and design, particularly insofar as identifying specific project risks and assumptions requires 
community sensitisation and consultation as does specifying project activities (Figure 23, on the 
following page), which will ultimately be implemented or carried out, at least in part, by community 
members. 
 

Steps and requirements for capacitating the districts 
SCRiKA/PPCR can provide capacity and financial support to the project districts aimed at creating a 
mainstreaming blueprint. This process could be driven by the Climate Risk and Adaptation 
Facilitators (CRAFs) as well as the Trainers who were beneficiaries to the project ToT. The following 
steps to capacitating the districts are necessary:  

x Assist Development Planners in each District to identify Development Policy Objectives at 
risk to climate change that are specific, measurable and relevant.  

x Assist development planners in identifying actions to respond to the risks. 
x Work with District officials in sensitising relevant beneficiary communities to the 

Development Policy Objectives and the risks associated with not achieving its stated targets, 
and to identify activities critical to a roadmap for action. 

x Document the climate mainstreamed Development Policy Objectives for the next 
development plan in terms of the development planning cycle. 

x Develop an M&E framework for monitoring progress of implementation. 
 
District support members should start by identifying the most useful point to commence this support 
in the above framework. Support teams should work with existing community platforms, 
development frameworks and climate adaptation projects as far as possible. For example, the 
adaptation projects already funded by SCRiKA  in the Kafue as well as the projects identified and 
outlined in tables 8 and 9 are relevant.  
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 Figure 23 Project Life Cycle Planning and Community Engagement 
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The benefits of accelerating climate mainstreaming at district level are significant, and include: 
x Access to finance will be enhanced. Most funding streams – national and global – are 

enabled by climate mainstreamed development plans and policy: national budget 
allocations are enabled by locating the need for the intervention in the development plan 
and a central criterion in global climate finance is that the climate action will help achieve 
a stated policy objective. (Evidence of this is usually required). 

x Devolved governance modalities will be enabled: Working with communities, even in an 
informal way on identifying climate risks and response activities will enable district officials 
to identify common interests, platforms and ultimately, allow them to test the desired 
governance modalities; 

x  Community ownership of climate (and development) actions will be facilitated: 
x Implementation of climate action will be accelerated and enhanced. 

 
In addition to climate smart policy and development planning (and related governance models), 
districts require access to up-to-date research on key areas of climate risk. Of particular relevance 
is research needed to ensure that maladaptation does not take place and that the most sustainable 
course of action is taken. An important example of research needed to fill the gaps in knowledge is 
research on water – one of the most critical risk areas across the entire Kafue Sub-basin (Case study 
1, chapter 2). As evidenced in the water case study, all districts are at risk to the impacts of climate 
change on critical water resources, noting that climate risks are interacting with an under-developed 
water resource. It is for this reason that so many of the adaptation projects identified are water 
related, either in terms of water conservation such as in Conservation Agriculture, or in terms of water 
infrastructure such as boreholes.  
 

4.4 Hydrological research as a critical decision support tool 

Investments into water infrastructure, both surface water and groundwater-based are being made in 
the Kafue in an information vacuum. There is insufficient knowledge and data available to provide a 
critical evidence-base for policy and decision making. At the same time, it is evident that the 
hydrology of the Sub-basin is in a state of change – and there is more to come; climate change as well 
as development decisions will continue to influence the hydrological balance and flows; while 
unchecked land degradation will reinforce these changes. SCRiKA/PPCR will make a substantial 
impact by commissioning a study that examines the hydrological changes already under way and 
those anticipated. The research needs to explore both the development and the climate future of the 
sub-basin and how the interplay of these aspects will affect future hydrology. For example, climate 
projections indicate that the recharge rates of ground water will alter, but to what extent? At the 
same time, surface water flows are also impacted by climate change and variability. From a 
development perspective, the drive to increase water access is aggressive, as seen in the targets of 
districts such as Mazabuka, but are these feasible given climate impacts coupled with inadequate 
infrastructure and water conservation?  
 
Targeted research is needed to answer, among others, the following key research questions: 
 

x What will the hydrology of the districts in the Kafue look like given future climate predictions?  
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x In order to ensure that water investments are sustainable – is there enough ground water and 
how many boreholes can it support given anticipated recharge rates? 

x What are the implications for water security of surface water declining in the Kafue and what 
is the extent of the anticipated decline, given climate change? 

x Are there alternative approaches to securing and conserving water? 
x What is the role of vulnerable populations in securing and conserving critical water resources 

in the Kafue? 
 
 

4.5 Supporting women-led climate adaptations and 
Conservation Agriculture 

Women tend to introduce changes such as conservation agriculture (CA) faster than men and allocate 
larger portions of their land to this method of farming (Arslan et al., 2013). This points to one way of 
increasing resilience to climate hazards in the Kafue Sub-basin. However, women are constrained in 
typically having smaller land parcels, while labour availability also becomes a constraint and works 
against further adoption of CA at low, or small-scale land holdings.  There is a negative (but robust) 
relationship between the number of oxen in a household and the adoption of CA (Arslan et al., 2013).  
This means people prefer to plough if they own oxen or oxen are easily available. The message is that 
women (having fewer resources and therefore being less likely to own oxen) are more likely to take 
up CA because it relies on minimum till. However, the need for labour in other components of CA 
(such as weeding), is a confounding component and this needs further research, particularly in 
understanding which elements of labour intensity create a barrier to uptake of CA practices. In other 
words, is minimum tillage attractive because it is less labour-intensive or because tillage is a 
physically challenging activity, more so, for example, than weeding? 
 
Specific elements of support are required in promoting CA, particularly initiatives led by women, 
through the following:  
 

i) Extension services and information  
There is a strong correlation between the availability of extension information on CA and the 
likelihood of uptake of CA in the mix of farming methods. Extension officers need to both be scaled 
and capacitated. In most districts, extension services are already inadequate and the pressure on 
these services is likely to increase as farmers are both forced and encouraged to adopt new 
behaviours and technologies. At the same time, the extension officers need to be capacitated to 
promote and support new farming methods, gaining as much knowledge and understanding as 
possible on what works, and what does not, in CA. Success stories need to be shared, and with this, 
the drivers behind accelerated adoption of CA must be better understood. For example, the 
uptake of CA is influenced by the variability of rainfall, suggesting that farmers, seeing the benefits 
of CA in mitigating the effects of dry periods in practice, are more likely to retain this method. 
Another example is market linkages: Having more selling points (market stalls) also encourages 
greater adoption rates because there are more opportunities for selling surplus produce (see, for 
example, Arslan et al., 2013).  As women are usually make up the majority of stallholders and 
undertake multi-product farming, adoption of CA is likely to benefit them more than men, who might 
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be more engaged in single-crop farming (i.e maize production) and livestock farming. Extension 
services should be well acquainted with the drivers of adoption to enable strengthened promotion.  
 

 

ii) Deepening knowledge and best practice on CA 
The difficulties of further supporting the method should not be under-estimated. Knowledge 
continues to be a major barrier. While CA has shown itself in Zambia to improve household food 
production during dry periods, dis-adoption of CA has been widespread. Low levels of adoption 
appear to  have taken place with respect to the minimum till and planting basin components of CA 
(Arslan et al., 2013).  The reasons for this are not understood properly and may have to do with 
institutional and cultural reasons and this area needs further research and intervention. Knowledge 
of best practice that is emerging from the adoption of CA in Zambia also needs to be translated and 
made accessible to farmers, as does deepened insight into the drivers of CA in the Kafue context.  
 

 

4.6 Incentivise and pilot investments in women-led adaptation 
enterprises  

CA offers a means of increasing production and improving household food security for women, 
provided there are increased opportunities for selling surplus produce and ongoing higher levels of 
extension provision can be maintained. This provides sound evidence for a recommendation that 
SCRiKA/PPCR incentivise women-led enterprises from the Kafue Sub-basin districts.  
 

It is recommended that SCRiKA finance the design and implement a programme to capacitate 
(and scale up) extension services on Conservation Agriculture, including on best practice in 
imparting knowledge and guidance to small-scale as well as commercial farmers. In prioritising 
the roll out, SCRiKA could start by targeting the areas or districts with the highest rainfall 
variability and stronger extension services and then expand the programme to include districts 
with less well established extension services and more commercial farming activities.  
 
The programme should include progress reviews and storytelling by extension officers of 
successful initiatives in a cross-cutting or shared learning platform.  

It is recommended that SCRiKA/PPCR initiate a learning intervention through commissioning a 
study that has two key components: 

x Developing best practice examples on the effective implementation of key components 
of CA that have demonstrable, positive returns on investment, from within Zambia and 
from other similarly-developing countries or regions, and making these examples 
accessible to farmers and extension officers, through the CCRAFs and other support 
partners. 

x Analysing the drivers and barriers behind CA adoption and dis-adoption in the Kafue, 
including from best practice examples. Questions include amongst others: Are there 
drivers beyond those outlined in this report? What are the cultural and social challenges?  
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Further support for this approach is available from the research OneWorld conducted behind the 
book, Thato ya Batho, or Woman Adapt (OneWorld, 2012). In fact, this research takes the approach 
of supporting small-scale women-headed adaptations, as outlined above, an important step further, 
highlighting the opportunity for scaling-up and replicating enterprises emerging from women-led 
adaptations. A central finding was that the case for investment in women-led adaptations is 
strong. The case studies underpinning the research strongly support this. These stories from 
around the developing world provided valuable insight into the different scales and levels of impact, 
with some common success factors. Interestingly, although the case studies were selected for their 
specific initiatives to adapt to climate change, they are also largely about necessary investments in 
social change. The research also showed that the advancement of gender equality and 
empowerment of women across the developing world is having a substantial impact on the ability of 
women-headed households to respond to climate impacts. Four emergent common success factors 
or themes were identified:  
 

x Women are enablers of food security, often stabilising household livelihoods through 
innovations to the food chain, accessing markets or through diversified revenue strategies 
derived from value-add agriculture – or agribusiness ventures.  

x Women – when equal – are effective decision makers, further strengthening livelihood 
stability. 

x Women, as custodians of indigenous or local knowledge, are fountains of useful 
information, and play a critical role in retaining, imparting and even at times, adapting local 
knowledge. 

x Women effectively replicate and upscale innovations – or facilitate this process through 
their wide-reaching networks and in their role as asset protectors, and risk managers in the 
home.    

 

An incremental approach towards women-led adaptations 
The evidence from this book, a COP 17 Legacy Project of the COP 17 President, Minister of 
International Relations and Cooperation of the Republic of South Africa, strongly supports the 
recommendation that the NCCS establish a small Grants Fund to specifically finance identified, 
women-led enterprises that are established in response to climate change, or are based on climate 
change adaptations. An amount of money could be ring-fenced within SCRiKA-allocated funding, 
that encourages applications, facilitated through ward councillors and traditional leaders, from 
women who have successfully implemented small-scale adaptations that show promise for 
investment in converting or upscaling these to sustainable enterprises. Efforts to ensure the 
sustainability of such a fund beyond the lifecycle of PPCR/SCRiKA funding will be needed, with a 
view to mobilising additional domestic resources and / or leveraging the GCF, given that this is a 
transformative approach. The following incremental steps should be taken in parallel: 

1) Establish, communicate and drive a targeted percentage of women-led projects of the 
total number of projects approved for each district; it is suggested that the percentage is 
increased each year over the remaining PPCR lifecycle.  

2) Ensure the awareness and participation of the WDCs, district officials and community 
leaders, as this will be a critical success factor.  

3) Align the SCRiKA M&E programme with this approach and establish monitoring and 
evaluation processes that report progress. Project approval and monitoring processes 
should include measures to ensure that ‘lip service’ is not paid to the target or that the 
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districts avoid submitting projects behind a façade of ‘hard to find’ or non-existent 
opportunities.  

4) Ensure that the extension services that are operational in the districts are engaged and 
supportive. 

5) Allocate a pot of funding specifically targeted at providing additional support to women-
led projects such as agricultural input costs, enabling access to fertiliser, education on CA, 
enhanced access to land, and so on.  

 

Develop and promote success stories around productive livestock industries 
The livestock sector is of high value in the Kafue, yet cattle, for example, are valued in terms of their 
numbers rather than their health. Since the climatic conditions are no longer conducive to supporting 
large numbers of cattle, assets such as these are better valued for their return on asset value, a 
transition that requires significant social and cultural adjustments. In essence, behaviour change is 
required and policy reform, although necessary, will not achieve this objective alone.   
 
Given that the above is an outstanding example of traditional approaches resulting in maladaptative 
responses in the face of climate change, approaches to livestock management are likely to undergo 
significant change. Accelerating this process will protect hard-earned assets and livelihoods of the 
people in the Kafue.  The livestock case study (Case study 4, Chapter 3) clearly highlights the need for 
new cultural, social, economic and environmental practices in livestock development to make the 
sector sustainable, while exploiting opportunities for growth and diversification. A transformative 
approach (i.e. a structural shift from business as usual) is critical as some of the deeply entrenched 
traditional practices are no longer working, and are thus maladaptive, particularly in the face of 
significant changes in seasonal rainfall patterns.   
 
Although livestock wealth is of high social and cultural importance in the Kafue, livestock assets are 
far from being fully economically productive. For example, with strengthened market access, a dairy 
industry could be fostered and the meat industry further developed, making more of the cattle assets 
prevalent across the Sub-basin. A dairy industry would provide an avenue for productive use of live 
cattle assets while a robust meat industry may encourage cattle sales, for example during dry spells 
(currently an unpopular practice) or could encourage cattle breeding (not only raising) specifically for 
meat production.  
 
There are a number of success factors to viable livestock industries (noting that although the example 
of cattle is provided here, other livestock industries, such as piggeries and chickens are also 
important). These factors include: access to markets; livestock that is healthy, productive and 
compliant with market standards; government support (including incentives, routes to market, 
animal health promotion, cooperatives, etc.); and economically productive livestock units and 
measures (e.g. weight per head of cattle rather than number of cattle in a herd).  Better insight into 
these and other relevant factors is needed, along with the removal of social and cultural barriers to 
change.  
 

A community based awareness programme 
It is recommended that SCRiKA design a community-based awareness programme that is scaled 
across the relevant Kafue districts, in a drive to enhance knowledge on alternative livestock 
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management practices that are predicated on the value of asset’s health. Noting that policy will take 
time to trickle down to this level, and may even be ignored in favour of traditional approaches and 
thinking, a dual approach that promotes behaviour change through educating ward councillors and 
traditional leaders is suggested. The CRAFs are likely to play a central facilitative and educational 
role, including in identifying a range of traditional leaders and ward councillors that can pass on the 
learning and promote new behaviours in their communities, wards and districts. Naturally, 
implementation of such a programme will need to be included in the SCRiKA M&E programme.  
 

 

4.7 Implement priority adaptation projects through an adaptive 
management approach 

Kafue district stakeholders worked with the project team during the R&V assessment fieldwork, to 
identify projects that are urgent. Although nine distinct projects were prioritised, these apply in 
different ways across most of the wards and districts. The nine project approaches, if multiplied 
across the districts they are applicable to, calculates at 74 projects in total. The nine projects are 
summarised in this section and the concept notes for each are attached in Appendix D.  
 
The projects collectively cover the key determinants of adaptive capacity; appropriate technologies, 
soft and hard infrastructure, and capacities for enhancing resilience to climate change. Consideration 
is also given to the financial and technical resources available to investing in adaptive capacity in the 
Kafue. As in most developing regions and countries, priority decisions are made within the context of 
limited resources, competing development priorities, and entrenched institutional behaviours and 
interests.  
 
Investment decisions with regard to adaptation projects thus require considering trade-offs and 
carefully examining the costs and benefits of each intervention. This process will be unique for each 
district and ward because each climate challenge can be highly localised, along with varied levels of 
local existing adaptive capacity and resources.   
 
Projects were prioritised through a process of participatory analysis, applying the best evidence 
available (a primary feature of all climate adaptation project proposals) and applying key selection 
criteria. These are briefly discussed below.  

It is recommended that SCRiKA/PPCR take the following incremental steps: 
 

1) Build the evidence and information base for more productive industries through 
commissioning a study that unpacks the critical success factors, and their dimensions, of 
viable livestock industries that could be established in the Kafue; 

2) Conduct feasibility studies for the potentially most viable livestock industries; 
3) Seek proposals for projects that will develop these industries further; 
4) Seek, support and document practices (small-scale projects, identified through CCRAFs, 

WDCs and Extension services) that are transformative in some way; and use these to 
promote scaling-up of uptake, and social and cultural behaviour change, through 
traditional leaders and district and ward councillors.  
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Using evidence to prioritise projects 
Analysing trade-offs requires a sound evidence base, including accurate information on past, present, 
and future climate impacts, natural resource requirements for development, demographic and 
economic projections, and economic cost and benefit assessments. It also requires an inclusive 
consultation process with key stakeholders to identify what community challenges and needs are on 
the ground. An evidence base backed by sound data and analysis, together with community 
consultation, form a strong foundation from which decision-makers can prioritise resilience-building 
interventions for maximum impact. 
 
With this in mind, adaptation projects for the Kafue River Sub-basin were selected and prioritised 
using the following decision-support resources and tools available:  

x District Risk Profiles (DRPs) (developed under this project), outlining climate and 
development risks and adaptive capacities (see Appendix A) 

x National and District Development Plans, including District Situational Analyses where 
available  

x Participatory analysis conducted during the District Workshops (May to June 2016), which 
validated the DRPs, added further insights to these and analysed climate risk and impact and 
identified adaptation actions 

x Available literature 
x SCRiKA programme objectives and funded projects.  

 

Filtering projects based on key selection criteria  
From these resources a long list of adaptation projects was compiled. These projects were then 
filtered, applying a set of criteria (also validated during the district workshops) in order to narrow 
down the specific projects that would (a) be feasible given existing resource constraints; and (b) 
achieve the highest impact within the most vulnerable population groups. Criteria applied (as 
discussed in district workshops) are outlined in Box 6 below.  

Box 6: Generic criteria for climate adaptation project funding   

The generic criteria for climate adaptation project funding are the following:  
x Is attractive to funders (i.e. meets their funding criteria) 
x Aligns with development priorities 
x Has robust and clear implementation management arrangements 
x Ease of implementation at district and/or ward level 
x Is needs-based and solutions-based – at district/ward level 
x Is justifiable in terms of the following:  

o Has a clear business case and rationale 
o Is supported by an evidence base for why this intervention is needed in terms of 

climate change (additionality) 
o Is science-based – what climate impact/s will this initiative respond to? 
o Is cost effective  
o Is environmentally and socially sustainable. 
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With the criteria in Box 6, and participants’ inputs in the district workshops in mind, the following 
filters were also applied to the potential adaptation projects: 
 
Does the project target those most vulnerable to climate impacts? How will the project address 
existing inequalities?  
Projects were selected based on intended beneficiaries. Climate changes impact segments of the 
population disproportionately — women, children, and smallholder famers, particularly those that 
have not diversified their farming livelihoods, are especially at risk. Adaptation projects that strive to 
reach those most vulnerable were prioritised over those that only entrench existing inequalities and 
power balances with regard to resource distribution and access, productivity, and health.  

 
Is there a clear link to national and local development objectives?  
In order to gain political buy-in and to access the necessary funding, projects must be linked to stated 
development priorities, both at the national level and the local level. Throughout the project selection 
and design process, there must be a clear understanding of what development objective, at risk of 
being achieved because of climate change, the intervention is addressing. 
 
Does the project have a high measurable impact?  
Projects were selected that could demonstrate a high impact that is results-based with associated 
quantifiable targets.  Ensuring that projects have measurable indicators for success is critical for 
attracting funding, managing project outcomes, and, hopefully, scaling up or replicating the 
intervention.  
 
Is the project implementation feasible?  
Considering existing capacity, technology, and resource constraints, selected projects had to be 
feasible and implementable. The probability of securing government, community, and funder buy-in 
was also assessed. Stakeholders must understand what each project will entail and why, the results 
or outcomes of which they aspire to. Additionally, they must be enabled with the funding, 
management, implementation and maintenance capacities, and tools to deliver on these 
responsibilities.  
 
Will the project be sustainable?  
Lastly, projects were assessed on financial, social, and environmental sustainability criteria. Financial 
sustainability is critical to project success. There must be enough funding available to maintain the 
intervention beyond the scope of the project’s lifecycle. So too is environmental and social 
sustainability. The project must avoid maladaptation and promote social development and equality 
in the long term.  
 

Prioritising projects through district-level consultations 
The above filters were applied to all potential projects in order to narrow down the most effective and 
efficient resilience-building interventions for the Kafue, in parallel with the process of district 
representatives being asked to prioritise adaptation projects according to individual community 
needs and vulnerabilities, and district development objectives. The shortlist of nine priority 
adaptation projects, applicable in a number of districts are summarised in Table 8, with more detail 
provided in Table 9. 



Chapter 4: Transforming adaptive capacity in the Kafue Sub-basin 

FINAL REPORT: Risk & Vulnerability Assessment in the Kafue Sub-Basin  89 

Table 8: Prioritised projects by district 

Key Projects Mazabuka Monze Namwala Kafue Shibuyunji Chibombo Mumba 
Itezhi 
Tezhi 

Choma Kalomo Pemba 

Rainwater harvesting  
                      

Small livestock rearing and 
livestock servicing centre 

                      

Multipurpose boreholes                       
Irrigation schemes                        
Conservation/Climate-smart 
agriculture 

                      

Community awareness campaigns 
and capacity building 

                      

Fish farming                       
Storage shed and fodder 
production 

                      

Ecosystem and Wetland 
protection** 

                      

            

   Prioritised by district representatives at district workshops     
  

   
       

   Prioritised by project team through district risk profiling activity    
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Table 9: Key adaptation projects for resilience-building 

Key Projects Problem Statement Solution Statement Target Beneficiaries 

Rainwater harvesting  Drought, extreme temperatures, and 
rainfall variability are common 
phenomena in Zambia, especially in agro-
ecological region I (rainfall less than 
800mm). Periods of drought lead to water 
scarcity for domestic consumption and 
livelihoods. Subsequently, loss of 
livestock and crop failure results in loss of 
income, Drought periods can cause up to 
60% reduction in maize production 
(Lekprichakul 2008), leading to food 
insecurity and negative health impacts. 

  

Scaling up technologies for Rain Water Harvesting 
(RWH) management, including both large- (dams, 
reservoirs) and small-scale (cisterns and tanks), as 
a low-cost and more water efficient alternative to 
irrigation, will improve access to water for 
household consumption, livestock consumption, 
and small-scale agriculture. Rainwater during the 
rainy season is lost through evaporation and run-
off into rivers. Reducing rainwater loss and storing 
water during dry season or drought would improve 
consistent and adequate water access with the 
ultimate aim of improving domestic food security, 
improving water availability for productive use, and 
reducing negative livelihood and health impacts 
during times of drought. 

As women and children are often the primary 
water carriers, decreasing or eliminating the 
time burden of fetching water will free up time 
for productive use. Access to clean water will 
improve health outcomes for all vulnerable 
groups. Rainwater harvesting tanks installed 
at schools can be used for drinking water and 
sanitation, improving health outcomes for 
students.  
Additionally, rainwater harvesting projects 
will improve the productivity levels of small- 
and medium-scale farming and livestock 
rearing through increased access to water for 
irrigation and livestock consumption. 
 

Small livestock rearing and 
livestock servicing centre 

Climate change and extreme events 
impact livestock rearing multiple ways. 
Firstly, extreme conditions (heat, drought, 
flooding, etc.) negatively impacts water 
and food access for animals, resulting in 
declining health and reproductive rates. 
Climate variability, in particular drought, 
has an indirect impact on the transmission 
rates of animal diseases, such as food and 
mouth disease, due to loss of grazing area, 
which increases transmission rates. 
Flooding also leads to spread of animal 
diseases, such as corridor disease, when 
fly activity increases due to wet conditions 
and standing water.  

Small livestock rearing (pigs, goats, chickens) 
offers a sustainable option for diversifying 
livelihoods away from rainfed agriculture, as well as 
diversifying food sources for consumption. A 
servicing centre will offer improved access to 
dipping services, vaccinations, and preventative 
health measures. Additionally, it will provide 
critical extension services in order to improve 
livestock management, breeding, freed 
conservation, and linkages to markets. Linked with 
improved fodder production and storage (see 
below) this intervention aims to improve animal 
health outcomes during dry seasons. 
 

Target beneficiaries include small to medium 
livestock farmers across all districts who seek 
better veterinary services, extension services, 
and access to markets for their livestock. 
Additionally, small livestock rearing 
interventions will target the participation of 
women with the objective of improving 
women’s income generation, thus serving as 
an entry point for improving gender 
imbalances in rural communities. 
Furthermore, improvements in livestock 
productivity will target all vulnerable persons 
by diversifying food sources and contributing 
to food security objectives.  
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Multipurpose boreholes Lack of access to clean water, exacerbated 
by long dry spells and drought, is a 
common phenomenon in Zambia. During 
drought periods the districts tend to 
experience water related problems. 
During serious droughts, food aid is 
required for subsistence farmers or those 
producing rainfed crops. 

Groundwater collection offers a way to address 
limited access to clean water in communities and to 
supply water during dry spells and shortages. 
Implementation of community boreholes reduce 
the time spent travelling to fetch water, which frees 
up time for more productive uses. Easy access to 
clean water improves agricultural and livestock 
productivity and increases domestic consumption, 
thereby improving health outcomes of vulnerable 
populations.  

As women and children are often the primary 
water carriers, decreasing or eliminating the 
time burden of fetching water will free up time 
for productive use. Access to clean water will 
improve health outcomes for all vulnerable 
groups.  
Additionally, borehole projects will improve 
the productivity levels of small- and medium-
scale farming and livestock rearing through 
increased access to water for irrigation and 
livestock consumption.  

Irrigation schemes (pumps 
and canals) 

Dry soil during dry seasons or periods of 
drought greatly inhibits agricultural 
production. Drought periods cause 
reduction food production, particularly 
maize, leading to food insecurity and 
negative health impacts. Water shortages 
frequently disrupt agricultural activities 
and there is a strong reliance on 
groundwater. Extension services are 
trying to assist in the development of 
more small irrigation systems to assist 
with yield improvement and as a resilience 
against dry periods.   

Short-furrow systems of irrigation that involve 
leading water from its source through gravity 
canals and pumps allow water to stay “trapped” for 
a longer period of time and delay evaporation. This 
adaptation option is especially helpful during dry 
spells, droughts, or periods of high temperature. 
The use of pumps and canals will also allow for a 
more uniform distribution of water for higher, 
more consistent yields.  
 

Small to medium scale farmers will benefit 
greatly from this intervention. Improving 
irrigation technologies and infrastructure will 
improve agricultural production thereby 
benefitting food security for local 
communities, increasing household incomes, 
and building resilience to climate shocks.  

Conservation/Climate-
smart agriculture 

Productivity, in terms of yield per hectare, 
is low (about 1.3 t/ha in some districts). 
Government efforts to increase 
productivity appear to be focused on 
expanding area under production 
(sometimes through increasing labour 
sources through polygamous marriages 
and high birth rates, providing for child 
labour) rather than increasing the yield per 
unit of land through use of improved and 
sustainable techniques. Expanding the 
area under production also results in land 

Conservation-friendly management of agricultural 
landscapes / Climate Smart Agriculture is critical for 
conserving the region’s biodiversity and improving 
agricultural productivity. Techniques and 
technologies that support farmers to carefully 
manage water and soil for crop nutrition will 
increase water use efficiency and productivity as 
well as improving the long-term environmental and 
financial sustainability of farming. Adopting 
conservation agriculture techniques could increase 
yields to 3.5 t/ha. This intervention will require 
mainstreaming climate change into agriculture 

A roll-out of conservation agriculture and 
climate-smart agriculture techniques should 
target small, medium, and large scale 
farmers. With an already high population 
density, increasing yield per hectare on 
smaller pieces of land increases food 
production and food security, which will 
greatly benefit all vulnerable communities. 
However, in order for conservation agriculture 
to have the biggest impact on vulnerable 
groups (i.e. women and children) deliberate 
effort must be made to increase access to 
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clearance and deforestation. Expansion of 
farmed area, combined with low yields 
and lack of diversification, results in 
agricultural production and livelihoods 
highly susceptible to drought and heat 
waves.  

extension frameworks and further capacitating 
agricultural extension services on climate smart 

(conservation) agriculture approaches.   

ripping technology to ease pressure on family 
labour. 

  

Community awareness 
campaigns and capacity 
building 

While political will is strong, traditional 
cultural mind-set, poverty and inadequate 
behavioural change exerts a strong 
influence on community-level 
participation in relevant adaptation 
activities. Community members and other 
stakeholders are often not aware of 
national priorities, and the role and 
responsibility of local communities in 
enabling implementation is not clearly 
defined and understood.  In addition, the 
national response to disasters has often 
been ‘reactive’, in terms of relief efforts, 
rather than in building resilience and 
reducing vulnerability – the objective of 
which this project seeks to achieve 
through community sensitisation and 
capacity building.  A lack of information 
and knowledge of communities on climate 
change and impacts slow efforts to tackle 
climate change challenges, particularly 
related to adaptation or building 
resilience. Often this limited knowledge is 
reinforced by the low capacity of CRAFs or 
extension officers (or NGOs/CSOs) to fully 
act on changing local practices or 
implement sustainable, community-
owned, relevant adaptation projects. 
  

It has been established that creating a link between 
climate adaptation and Disaster Risk Reduction at 
the community level is key to safeguarding the lives 
and livelihood of rural dwellers who are most times 
the worst affected of the climate change effect. In 
addition, it is crucial to integrate climate change 
risks into sustainable community management of 
natural resources and ecosystems, raise awareness 
of the impacts of climate change on livelihoods of 
the community, and strengthen the resilience of 
communities in how they address climate change 
impacts. This can be done through a combination 
of practical implementation of activities which 
meet the needs at a grassroot level, generating 
knowledge and lessons for replication and 
upscaling in order to identify and respond to 
climate change threats adequately.  

  

Implementation of this adaptation project 
would attempt to reach out to a large 
percentage of the local population of the 
Kafue sub-Basin and enhance their 
understanding of climate change issues, 
particularly adaptation issues. The target 
beneficiaries of the project are rural 
communities - those most vulnerable to the 
impacts of drought, including women, the 
aged, children, and smallholder farmers and 
livestock owners. The obvious benefit for 
communities would include enhanced 
adaptive capacity of the target community to 
identify and respond to climate change 
threats.  Enhanced knowledge and 
participation of the general population in 
climate change activities will have the 
additional benefit that mainstreaming 
adaptation would be achieved. In addition, by 
building community sensitisation and 
capacity within communities, the capacity of 
CRAFs and relevant NGOs would be 
expanded, skills and knowledge will be 
transferred and community-ownership 
reinforced, such that the project impact can 
be sustained in the long-term. The approach 
of building capacity and transferring 
knowledge and skills will aim to strengthen 
partnerships to foster shared commitment, 
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ensuring collaboration and integration, and 
develop lasting relationships. 

Fish farming Fishing in the Kafue Flats is an important 
occupation and a major element of the 
local economy, not only as a source of 
food, and protein in particular, but also as 
a source of income. Fisheries have been 
under increasing pressure resulting from a 
number of factors among them 
unsustainable fishing practices, ecological 
changes, industrial and aquaculture 
pollution and climate change. Changing 
rainfall patterns and water scarcity has 
impacted river and lake fisheries and 
aquaculture production. Erratic rainfall 
and extreme events are causing more 
frequent droughts and floods, modifying 
soil erosion and siltation processes, thus 
causing major negative changes in rivers 
and water bodies. Decreased productivity 
of fisheries has negative implications for 
livelihoods in the region, which are 

dependent on this sector.   

The promotion of fish farming and aquaculture 
activities on the community level, such as the 
development of fish ponds for small-scale farmers, 
has the potential to improve the productivity of the 
fisheries sector. Sustainability of the sector needs 
to be ensured through practices such as the 
stocking of locally available fish types. Sustainable 
fish farming activities will improve the reliability of 
supply of fish for households, which depend on it as 
a source of food and income. At the same time, 
these activities will contribute to the overall 
fisheries sector by restocking natural water bodies 
with fish seed. Community level fish farming has 
the potential to increase overall fish production and 
promote sustainable utilization of fisheries 
resources thereby contributing to the economy 
through increased levels of employment, income 
and improved availability of fish. 

  

The livelihoods of communities in which small 
and medium scale fisherman depend almost 
entirely on fishing, both as a source of food 
and income, will benefit the most from the 
promotion of sustainable fish farming 
activities. This is particularly true for Itezhi-
Tezhi and Namwala districts where the Kafue 
river provides local communities with 
opportunities for fishing. 

  

Storage shed and fodder 
production 

Value chains for both crops and animal 
products are weak in rural areas in 
Zambia, especially for small-scale 
farmers. Weaknesses are there at every 
link, from shortage of inputs to 
inadequate storage infrastructure and 
transport, agro-processing and marketing 
and distribution. The lack of access to 
reliable and safe storage facilities, coupled 
with poor post-harvest handling of 
agricultural produce and weak market 
access, renders small scale rural farmers 
extremely vulnerable to climate change 

In the medium-to-long term, the vulnerability of 
agricultural produce to climate impacts can be 
improved through the construction of storage shed 
facilities for small scale farmers. Storage sheds will 
protect crop yields from the negative impact of 
external factors, such as extreme temperature, 
floods, heavy rains and pests. Improved storage 
facilities will also improve the availability of grain 
supplies during conditions of drought, thus 
improving all-year-round produce availability. 
Storage facilities will assist small-scale farmers in 
planning and implementing better marketing and 
food-loss-reduction plans, which will improve their 

Food crop production and livestock rearing by 
smallholder farmers is particularly vulnerable 
to climate change, especially in rural areas, 
given its high dependence on rainfall coupled 
with limited adaptive capacity. Analysis of 
crop sensitivity to climate shocks shows that 
maize, which is of significant importance in 
Zambia, is among the most negatively 
affected crops with significant yield 
reductions due to climate change. 
Improvements in the availability of storage 
facilities, as well as the promotion of fodder 
production practices will improve the 
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impacts. Due to poor storage and 
preservation practices, crop yields can be 
badly affected by floods and heavy rains, 
which can cause the produce to go bad or 
be infested by pests. Thus, the 
vulnerability of agricultural produce to 
climate impacts due to the lack of storage 
infrastructure has implications for overall 
food security in the area.  

  

income generating activities as well as the overall 
food security in the region. In the short-term, the 
use of crops for fodder production can be promoted 
through better integration of crop-livestock 
systems within the agricultural sector. Fodder can 
consist of crop residue or by-products and can be 
used as feed for livestock. Promotion of fodder 
production practices will improve supply of 
livestock feed during periods of drought. 

 

adaptive capacity as well as value chain 
linkages for small holder farmers in rural 
Zambia. Given that poverty is most prevalent 
in rural areas, where the majority of the rural 
households are involved in agricultural-based 
activities, such as crop production and 
livestock rearing, the proposed solutions will 
make a significant impact on the country’s 

rural development and overall poverty levels.   

Wetland protection The availability of clean water will be a key 
determining factor in a sustainable future 
for the Kafue River Basin. At present, 
growing demand from domestic, 
industrial, and agricultural user, coupled 
with climate change impacts, drives water 
stress in the region. Moreover, polluted 
water effectively decreases the availability 
of fresh water, reducing the economic 
value of services provided by freshwater 
systems, including the ability to treat and 
clean water for human uses and to provide 
an important habitat for aquatic species.  
  

Investing in ecological infrastructure approaches 
that are driven by communities and appropriate to 
local conditions is a critical project for resilience-
building. Ecological infrastructure provides an 
alternative to built-infrastructure, acting as water 
treatment in cases of pollution, as well as providing 
a host of other ecosystem services to the basin such 
as reliable water provisioning throughout wet and 
dry seasons. In order for this approach to be 
feasibly carried out by both private and public 
investors, cost-benefit analysis is useful in proving 
its efficiency and should be the first step in such an 
intervention. Identifying wetlands that possess 
opportunities for restoration and then establishing 
links with existing programmes working to 
conserve biodiversity is a critical next step.  

This project targets all communities that rely 
on wetlands for food production, income 
generation, and clean water access. During 
the dry season, wetlands are used for grazing 
and source of reeds for basket-weaving and 
mats. During the wet season, wetlands are 
used to support agricultural activities, 
livestock rearing, fishing, brick making, water 
for domestic use, and a source for building 
materials. Sustainable wetland management 
ensures that these communities will continue 
to capitalise on the services that the wetlands 
provide.  
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4.8 Applying the adaptive management approach 

Adaptive management is critical to informing future decisions. Decisions about which adaptations to 
invest in are being made in an imperfect world (because we do not have all the information needed 
at hand) but at the same time, we need the learning that emerges from implementing the best 
decision that can be made. Adaptive management is a cycle as depicted in figure24.  
 

Figure 24: The adaptive management framework 

 

 
Source: Developed by OneWorld for the Regional Climate Change Programme, 2010 
 
Recognising that many of the prioritised Kafue projects will be implemented in the absence of some 
of the additional research proposed in this chapter, or without a fully embedded set of coordinated 
institutional arrangements for implementation, a ‘learning by doing’, or adaptive management 
approach is strongly recommended. NCCS and the SCRiKA team has a critical role to play in both 
facilitating this approach and in bringing coherence to the story and outcomes.  
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It is recommended that SCRiKA, in addition to financing some or all of the projects across the 
districts they are applicable to, implement an adaptive management process, to augment the 
SCRiKA M&E programme and learning, as follows: 

x Monitor the progressive impact of the implementation of the various projects individually 
and collectively, asking questions such as: Is the project implementation impacting as 
widely as desired? If not, why not? Could the implementation be scaled up? To what extent 
and what could be the impact of doing so? Are there any negative consequences to having 
implemented this project, either socially (e.g. has this project improved equity or increased 
inequities?), environmentally (e.g. has this project resulted in positive or negative knock 
on effects, or maladaptation?), or financially and economically (to what extent has this 
project delivered positive co benefits, and if quantified, have the socio-economic benefits 
of implementation exceeded the cost of implementation and operation?).  

x Collate the lessons learned and ensure there is a feedback loop into future decision making 
on project investments and climate compatible development planning. 

x Convene workshops between districts (including through use of existing platforms) to 
share key learnings as documented above and to facilitate cross learning between wards, 
districts, provinces and national.  

x Ensure implemented lessons are well documented to inform and guide future adaptation 
investments in the Kafue and across Zambia. Ultimately, this is the sort of climate 
adaptation practice information that should feed into future National Development Plans.   

 

Conclusion  

There are a range of overarching barriers and risks to the effective and programmatic outputs of 
implementing the interventions needed to respond to climate change, particularly insofar as this 
transversal issue challenges core development objectives. These are useful to consider as this chapter 
and report draws to a close.  
 
There are many risks, ranging from low-to-high impact, that impede the effective implementation of 
adaptation projects and thus have the potential to negate resilience building efforts. Central risks 
include institutional capacity and coordination, poor governance arrangements, inadequate climate 
mainstreaming in policies and strategies, and unpredictable financial flows for sustainable 
interventions. The primary barriers and risks identified through this project, along with strategies 
that remove or minimise barriers or mitigate the risks are suggested where possible. 
 
Gaps in institutional capacity and coordination: Inadequate coordination, already felt, 
between districts and wards themselves, as well as between national, provincial and district levels of 
governance will result in misalignment of vulnerabilities experienced on the ground, on one hand, 
and high-level policy, strategy, and funding directives on the other. Capacity gaps in local institutions 
will further restrict the ability of financial flows to reach projects that have been identified by 
communities as priority interventions. Lack of coordination is frustrating progress in effecting 
climate adaptations in the Kafue and the Government of Zambia, through the Ministry of Finance 
and the NCCS, needs to accelerate processes for coordination and formalisation of climate 
governance arrangements.  
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With this, alignment across all levels of government is essential in achieving local, 
national and global climate objectives. This is a complex process. For example, amongst other 
criteria, global climate funds require that projects seeking funding are founded in development 
objectives, and evidence is necessary to demonstrate that these projects meet this need. This means 
that local and national development objectives inform global climate action – in this instance through 
how projects are financed. At the same time, the project must also demonstrate that it is contributing 
to achieving national climate and development policy objectives AND that it is advancing a global 
climate mitigation or adaptation goal. NCCS is well positioned to drive and coordinate a process 
that ensures that climate risks are mainstreamed into development plans (see 4.1, 4.2 and 4.3) at 
levels of planning and governance in Zambia and the Kafue.  
 
Poor implementation and inconsistent updating of applicable policies:  
Implementation is less effective without the buy-in of key stakeholders – essentially the resource user 
groups such as water and land users. Although a government-led process, effective implementation 
is predicated by input and buy-in from a range of resource users, including private land users, 
commercial enterprises and communities and this needs to be effectively coordinated. A mitigation 
strategy, led by NCCS, is to review all climate relevant policies and t0 make clear 
recommendations, with those that drive those policies, for updating the policies by mainstreaming 
climate risks across these. This is a process that needs to be inclusive of all stakeholders to ensure 
buy-in and awareness and to guide the mainstreaming process. 
 
Insufficient relevant and up-to-date data and information: Stakeholder buy-in, 
whether to a shared vision for resilience-building or to enable policy implementation, can be 
accelerated by relevant and credible data and information. Examples include information on trade-
offs with respect to economic cost-benefit analysis of potential adaptation interventions and 
accurate risk and vulnerability assessments for informed decision-making (see Appendix E - SCRiKA 
Training Manual, Module 4: Prioritising Actions using a Multi-Criteria Decision Making (MCDM) Tool). 
The research proposed in earlier sections of this chapter has the objective of enhancing the data 
and information in the Kafue and, again, an inclusive approach to conducting this, and other 
research is suggested as an important risk mitigation strategy.  
 
Unpredictable financial flows and over-reliance on donor finance: Most of the 
investments required are programmatic and medium- to long-term in nature, necessitating careful 
planning and coordinated implementation. In turn, ad hoc investments could result in negative, 
unintended consequences. Local government requires predictability of finance flows from 
cooperation partners and investors to facilitate the coherence and coordination needed, yet 
predictability of development and climate finance is a long standing and unresolved challenge. 
Effective climate governance arrangements, as discussed above, will greatly assist in increasing 
predictability of climate finance. Similarly, domestic resource mobilisation, enabled through 
climate mainstreamed development planning, will reduce reliance on donor finance and increase 
predictability of flows, which are key to sustainability.   
 
Work rather than employment opportunities are generated and inequities are 
promoted rather than reduced: Diversification of livelihoods is a critical success factor to 
building resilience, as this is what will reduce land use dependencies and reduce degradation. 
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Employment and wealth creation is central to diversified livelihoods. Similarly, climate interventions 
should aim to promote equity across the Kafue. Inequitable access to resources such as water, a 
universal right, drastically reduce adaptive capacity in the Sub-basin. Responses such as borehole 
investments, may well increase the access of the population to water, but the reach is constrained. In 
this example, there may be other adaptations that have a wider impact among the vulnerable 
populations in the Kafue, thus promoting equity and increasing adaptive capacity. NCCS can consider 
these tradeoffs and options, with the principle of equity as a key to adaptive capacity, in mind.  
 
Low levels of awareness and capacity: This is one of the greatest barriers to strengthening 
adaptive capacity in the Kafue. The general public are unaware of climate impacts on water resources 
and of the issues that will continue to exacerbate current vulnerabilities. Building awareness is a 
crucial first step in addressing institutional and human capacity gaps, particularly in critical 
institutions, such as local authorities, and in poor communities (see Appendix D - Adaptation 
Proposal Concept Notes: D.1 Community awareness campaigns and capacity building). 
Strengthening capacities and extending these, for example through the extensions services in the 
Kafue, is an ongoing and critical risk mitigation strategy, in which NCCS is an integral role player.  
 
Community participation and ownership of planning and implementation is very 
important to effective climate responses in the Kafue: Community voices need to be 
given the space to give input through key aspects of the planning system. Part of the evolution of 
District level planning involves a relatively high level of input derived from different sector plans. 
These sector plans involve a fair amount of stakeholder engagement processes – these platforms 
present the opportunity for community voices to come through. A very good example of this is the 
agriculture sector, including farmers and their organisational structures (e.g. cooperatives), to give 
input to the agriculture sector plan at district level. WDCs and traditional leaders are critical 
mechanisms for mitigating the risk of inadequate community participation and all efforts need to 
be made to ensure these structures are implemented and engaged.  
 

Concluding remarks 
 
Transformative approaches are needed the most in climate change adaptation in the Kafue. There is 
still far too much business as usual. Persisting with this is driving responses that are short term, add 
on solutions with the potential to be maladaptive and which more often than not entrench 
inequalities rather than resolving them. Transformation is needed at all levels of society and across 
all spheres of governance. Adaptive management, or learning by doing is the only possible means for 
taking transformative steps, allowing agents of change to test, learn, and regroup before replicating 
and scaling up. Shared learning platforms that facilitate peer to peer learning between districts and 
with provincial and national government, demonstrated to be extremely beneficial in the Kafue R&V 
assessment process, will continue to be a critical success factor and resources invested in these 
opportunities for reflecting, learning and re-designing will yield good value for money.  
 
Returns on knowledge investment will ultimately strengthen the assets, livelihoods and life support 
systems of the Kafue, following the Zambian proverb that “you have to look after wealth, but 
knowledge looks after you”.  
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