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Foreword

Climate change presents one of the greatest threats to sustainable development in the Twenty-First Century. The
impacts of climate change in Zimbabwe are experienced in the climate sensitive sectors of the economy such as
agriculture, which is mostly rain-fed. Smallholder farmers, especially women, are highly vulnerable as increased
climate variability and extreme events are threatening their food security, creating new dimensions of poverty and
slowing socio-economic development.

In 2013, the Government of Zimbabwe launched a cluster based economic blueprint, the Zimbabwe Agenda for
Sustainable Socio-Economic Transformation (ZimAsset). The blueprint provides a clear and coherent plan to
achieve sustainable development and tackle climate change in its Food and Nutrition Security and Infrastructure
and Utilities clusters. Furthermore, the Government developed the National Climate Change Response Strategy
in 2014 and the Climate Policy in 2017 to drive the country towards climate resilience and a carbon neutral
Zimbabwe. Recognising the increased vulnerability of a large part of the rural population and the potential of
smallholder farmers to contribute to the agriculture sector and the wider economy, it is a priority of government
to address smallholders’ climate resilience, particularly those living in southern areas of the country that are
heavily dependent on rainfall.

ZimAsset and the National Climate Change Response Strategy recognize that the enormous scale of the challenges
presented by climate change requires the mobilization of both local and international climate finance. This
Feasibility Study aims to inform efforts by the Government of Zimbabwe to access resources from the Green
Climate Fund. The study sought to sharpen our problem definition concerning climate change risks and impacts
on smallholder farmers in southern Zimbabwe. It involved desk reviews of policy instruments and an analysis of
climate and hydrological trends by expert scientists. Visits to smallholder irrigation schemes in the Save, Runde
and Mzingwane river basins and consultative meetings with both rain-fed and irrigated farmers and members of
civil society were conducted to unearth the climate and non-climate barriers undermining resilience in the three
river basins.

This study was further informed by data provided by national, provincial and local level technical government
officials and development partners operating in southern Zimbabwe. Wider consultations were held with the
multi-stakeholder National GCF Think Tank chaired by the Ministry of Lands, Agriculture, Water, Climate and
Rural Resettlement, which provides expert opinion and technical backstopping to the government in its efforts to
access the GCF.

In conclusion, I wish to acknowledge the technical and financial support received from the United Nations
Development Programme and the Climate Resilient Infrastructure Development Facility and to thank the farming
communities and civil society organizations who actively participated in the Feasibility Study consultations.

Hon Oppah C. Z. Muchinguri-Kashiri

Minister of Environment, Water and Climate

Please note: The Ministry of Environment, Water and Climate was the ministry responsible for climate resilience
at first submission of the Feasibility Study, 2017. The Ministry mandated to deal with climate change later
changed to Ministry of Lands, Agriculture, Water, Climate and Rural Resettlement, end of 2018, and the
Feasibility study has been updated to reflect this change. The foreword has been maintained as is.



Executive Summary

This Feasibility Study is an assessment of key climate change risks and impacts to water security and agricultural
productivity and presents possible interventions to improve the climate resilience of vulnerable smallholder
farmers in the Save, Runde and Mzingwane river basins in southern Zimbabwe. Zimbabwe is a low-income
Southern African country with an estimated GDP of US$14.2 billion and a GNI per capita of US$840. Its economy
is agro-based, with agriculture contributing on average 20% to GDP, as well as directly and indirectly to the
livelihoods of approximately 70% of the rural population. The potential of the agriculture sector is constrained by
impacts of climate variability and change, which are characterized by rising temperatures, increasing rainfall
variability, regularly punctuated by El Nino effects, and increasing extreme events in frequency and intensity,
such as droughts and mid-season dry spells. These climate change risks are threatening the livelihoods of the
poorest communities in southern areas of Zimbabwe, who practice predominantly rain-fed agriculture. Impacts
will include a reduction in water availability in these regions, which are already water scarce, and degrading
ecosystems and agricultural lands. Due to its heavy dependence on rainfall, decreasing and more erratic
precipitation significantly affects the agriculture sector, which negatively impacts the GDP of the country. A
significant determinant of Zimbabwe’s ability to improve economic growth and reduce poverty and inequality is
its ability to adapt agricultural-based livelihoods to the adverse impacts of climate change.

Climate change projections indicate Zimbabwe will experience an increase of average annual temperature and
evapotranspiration, which together with reduced rainfall, and decreasing runoff, will significantly impact water
availability for agriculture. This will shift cropping patterns and degrade ecosystems and agricultural lands.
Southern Zimbabwe, comprising the three river basins of Save, Runde and Mzingwane and the administrative
provinces of Manicaland, Masvingo and Matebeleland South, accounts for 3.9 million people and about 45% of
the rural population. This area is expected to experience more significant climate impacts than the rest of the
country, with rainfall projected to decrease by 12-16% and a proportional greater decline in runoff by 2050 for
Mzingwane and Runde catchments'. According to a World Bank analysis, farmers in this area will be unable to
grow rain-fed maize under climate change, even the current drought tolerant varieties. This has direct
consequences for the food and income security of 3.9 million people. Given the dependency of the poorest
communities on water supply for their livelihoods, the impacts of climate change are jeopardising the food and
income security of an already vulnerable population. It is estimated that a 2.5°C temperature increase can cause
a decrease in net farm revenue by USD 400 million. A 7 to 14% precipitation decrease would result in a decrease
in farm revenue of USD 300 million.

The Government of Zimbabwe has invested significantly in increasing smallholders’ adaptive capacities, as seen
in the Zimbabwe Agricultural Investment Plan (ZAIP) (2013-2018) and the Public Sector Irrigation Programme
(PISP) (2013-2017), and has made significant progress in mainstreaming climate change into national
development planning, as evidenced by the National Climate Change Response Strategy (2014) and the National
Climate Policy (2017). Many development partners and initiatives have complimented such efforts, such as the
Zimbabwe Resilience Building Fund (ZRBF), UNDP/GEF, USAID, FAO and DFID. Interventions have focused
on increasing smallholders’ climate resilience through supporting adoption of climate resilient agriculture (CRA)
practices, irrigation, market linkages, climate information services and institutional coordination. However, there
remain gaps in service delivery to smallholders to increase their capacities, resources and information access in
climate risk management, and efforts have not considered all elements of a holistic, climate resilience approach
to achieve transformational change, at scale.

In recognition of the need to promote smallholders’ climate change adaptation and achieve a paradigm shift in
the way land and water resources are managed in the face of an evolving climate, the Ministry of Lands,
Agriculture, Water, Climate and Rural Resettlement (MLAWCCR) established a Think Tank, comprised of a
multi-sectoral team of climate change experts from government, civil society, the private sector and research
institutions, to spearhead the process of identifying and developing projects to submit for funding to the Green
Climate Fund (GCF). This included mobilising a team of consultants to conduct this study, involving rigorous
desk reviews of policy instruments and an analysis of climate and hydrological trends. A series of Sub-assessment
reports have been undertaken to investigate key gaps and possible intervention areas in detail. Between September
2015 and August 2017, 147 meetings and consultations with government officials, NGOs and other resource
persons were conducted and field visits to 35 rain-fed and irrigated farming communities, of which 29 were
irrigation schemes, have taken place to develop the project idea. A particular focus has been coordination with
key donors operating in the region, to build synergies with existing investments and prevent overlap and
duplication. Regular progress meetings have been held with the Think Tank, UNDP and the Climate Resilient

1 ! Climate change and water resources planning, development and management in Zimbabwe : main report, Davis, R. and Hirji,R.
(2014) World Bank



Infrastructure Development Facility (CRIDF), an initiative funded by DFID, operating in the region. The study
makes recommendations on how smallholder farming systems in southern Zimbabwe can be made resilient in the
face of climate change, on the basis of best practices and lessons learned from past and on-going projects, and
identifying gaps and barriers to implementation. These are underpinned by three recommended implementation
principles to achieve transformational change. A holistic approach, framed by climate risk analysis, is
recommended as the key implementation principle. This encourages institutional collaboration and multi-
stakeholder consultation, as it is based on the understanding that building climate resilience requires a variety of
different components and multiple stakeholders to work together. Further, an ‘end user-centric’ approach should
be employed, to place community participation and ownership at the centre of interventions. Valuable indigenous
knowledge is a key information source that should be used to inform investments. Finally, a ‘market-
development’ approach is recommended to act as the driver of an ‘exit strategy’ for the project. Opportunities
provided by private sector engagement have the potential to lift smallholders out of poverty and promote micro-
small enterprises and, overtime, a vibrant rural economy. As climate change risks and impacts are gendered, the
project also needs to analyse how interventions can contribute to gender-equal opportunities for food security and
income generation for smallholders. How to improve the role of women as business entrepreneurs should be a
central area in this approach.

The study recommends interventions in the following areas to build smallholders’ adaptive capacities in the Save,
Runde and Mzingwane river basins: a) climate resilient agricultural production, through: climate resilient
agriculture (CRA), expanded irrigation, and market linkages, b) climate information services, and c) institutional
coordination and knowledge management. Implementation of all elements, collectively, will build climate
resilience.

The project should increase smallholders’ climate resilient agricultural production by up-scaling the adoption of
Climate resilient agriculture (CRA) across the southern provinces, through the roll out of tailored, site-specific
CRA packages in Farmer Field Schools, for rain-fed (crop and livestock) and irrigated farming communities. The
project should also invest in 21 climate resilient irrigation schemes to achieve sustainable and effective water
supply in the face of increasing climate risks, powered by solar, when viable. This will provide farmers with
diversification options into climate resilient, higher-value crop and livestock livelihood combinations.
Horticulture, sesame, small grains, sorghum, and livestock production should be promoted, as they are crop-
livestock combinations that are climate resilient, have an unmet demand in the market and offer opportunities for
gender empowerment. The capacity building of key institutions, such as AGRITEX and Dol, and Irrigation
Management Committees and farmers associations at the local level, will ensure farmers are supported in
increasing agricultural production and sustaining irrigation and water efficiency investments. To encourage the
adoption of CRA practices and technologies at scale, the project should promote market linkages between
smallholders and private companies, to leverage private sector investment into climate resilient smallholder
agriculture production. This should be done through the establishment of multi-stakeholder Innovation
Platforms, working in tandem with Farmer Field Schools, to provide a platform for market stakeholders to
address climate risks and work collaboratively to find innovative solutions to overcome production and marketing
challenges. Training in ‘farming as a business’ should be provided to farmers and institutionalised across the
extension service, to encourage the development of micro-small enterprises and rural entrepreneurs, overtime.

Farmers will also benefit from more accurate and dependable climate information, to allow planning of
agricultural tasks in the face of climatic changes. The project should support establishment of a fully functioning
climate information system, both in installing infrastructure to increase the coverage network of climate
information collection and build the capacity of MSD, AGRITEX and ZINWA to release climate advisories to
smallholders in southern Zimbabwe, for them to address climate risks in their livelihood strategies.

A national coordination mechanism for climate change adaptation and resilience building efforts in agriculture
should be established, building on existing frameworks, to coordinate multiple stakeholders across government
and non-government entities, including private sector partners. The network of Innovation Platforms should be
used to feed learning into this mechanism and influence policy decision-making. Knowledge management
systems should be invested in supporting adoption, best practice, and scale-up of CRA practices and the
development of market linkages in value chains. Agricultural Training Colleges and DR&SS research stations
should be supported to function as centres of excellence that may provide improved knowledge management and
training in climate resilient agricultural livelihoods, including CRA and ‘farming as a business’, to AGRITEX
Extension Officers and smallholders.

The sustainability of proposed interventions can be assured by: a) ensuring participation of all stakeholders in
activities, predominantly through Innovation Platforms, b) building upon existing and local institutional
structures, ¢) promoting learning, adaptive management and knowledge dissemination through Farmer Field
Schools, Innovation Platforms, and DR&SS research stations and Agriculture Training Colleges, d) a climate



resilient, sustainable approach to irrigation investment that ensures uptake of O&M costs by communities, and e)
a market driven approach, leveraging further private sector investment.
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1 Introduction and background

1.1  Objectives of the feasibility study

This feasibility study was carried out as part of the development of the proposed Green Climate Fund project to
support climate resilience of vulnerable agricultural livelihoods in Southern Zimbabwe.

The feasibility study seeks to identify existing and predicted climate vulnerabilities and determine the priorities
for building resilience for vulnerable agricultural livelihoods in the Southern part of Zimbabwe. It establishes the
baseline data for the intervention to identify the most suitable strategy for building resilience and to recommend
concrete actions for the national, subnational and community level.

1.2 Structure of the feasibility study

The feasibility study provides a climate risk profile and vulnerability analysis for Zimbabwe in chapter 1 to inform
the geographic targeting and selection of strategic interventions for the proposed project.

The following chapters 2-4 provides the baseline in terms of policy and institutional frameworks, the past and
ongoing efforts to improve agricultural livelihoods, the gaps in service delivery and associated barriers. Chapter
5 presents an analysis of best practice and lessons learnt which informs the subsequent suggestions for the design
and structure of the project. Chapter 6 further details concrete recommendations for the outputs and activities to
be included in the proposed Green Climate Fund project, largely based on and summarising the detailed findings
from four sub-assessments (available as separate and stand-alone sub-annexes) which are listed in Table 1, and
which provided detailed support for project design, site analyses, local community needs, and climate-related
vulnerabilities. Chapter 6 also provides an overview of costs associated with each activity.

Annex II Feasibility Study

Annex Il(a) Climate Resilient Irrigation in Southern Zimbabwe - Mzingwane, Runde and Save River Basins
Annex II (b) Agricultural Value Chain Identification and Analysis

Annex II (¢) Climate-smart agriculture packages

Annex II (d) Inclusive Finance and Risk Insurance

Table 1: Four sub-assessments undertaken in support of the project design, detailed site analyses, local stakeholder needs and
assessment of climate-related vulnerabilities.

1.3 Process and methodology of the feasibility study

In recognition of the need to build climate resilience in the agriculture and water sectors to increase the adaptive
capacity of smallholders, in September 2015, the Ministry of Lands, Agriculture, Water, Climate and Rural
Resettlement (MLAWCCR) established a Think Tank, composed of a multi-sectoral team of climate change
experts from GoZ, civil society, private sector, academia and research institutions. The Think Tank was tasked to
spearhead the process of identifying and developing projects the country could submit for funding to the Green
Climate Fund (GCF) and other financing windows. The Think Tank has been guided by government policies on
climate change, agriculture and water (see Chapter 2).

From September 2015, the following activities were undertaken to develop this project:

e Various and continuous consultations with government officials, donor organisations, private
companies, research institutions, NGOs/implementation partners to build on and synergise with other
investments;

e Meetings and validation workshops between the Think Tank, the Climate Resilience Infrastructure
Development Facility (CRIDF), a DFID-funded water infrastructure facility working in southern
Zimbabwe, and the United Nations Development Programme (UNDP) also operating in the country, to
present feedback and progress;

e Interviews, Focus Group Discussions and field visits to rain-fed and irrigated farming communities,
where consultations with farmers and key stakeholders, such as provincial and district level AGRITEX
Extension Officers and provincial irrigation engineers, were undertaken. Key informant interviews
involving farmers and CSOs were based on interviews with the leadership of the selected communities
in the presence of other farmers (where they were available), during data collection. These farmers were
encouraged to participate in the discussions, an approach which yielded rich insights into the
vulnerabilities and challenges faced by farmers;
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e Interviews with senior government officials, which included directors and senior members of
departments at national headquarters, who provided further guidance on ideas for the proposal.

Visiting teams to communities were comprised of officials from the Climate Change Management Department
and Department of Water Resources Management in the Ministry of Lands, Agriculture, Water, Climate and Rural
Resettlement (MLAWCCR), Department of Irrigation (DOI) and Department of Agricultural, Technical and
Extension Services (AGRITEX) in the Ministry of Lands, Agriculture, Water, Climate and Rural Resettlement,
as well as CRIDF and UNDP consultants. The schemes and communities were chosen by DOI, in collaboration
with AGRITEX, based on climate vulnerability assessments and potential opportunities, as well as having limited
donor activity to both prevent duplication of efforts and identify potential co-financing.

A Concept Note and Pre-feasibility Study were formally submitted to the GCF by the Zimbabwe National
Designated Authority (NDA) in September 2016. Having received positive feedback, work progressed into full
Proposal and Feasibility Stage. This involved further field work, focusing on conducting more farmer
consultations, and in-depth analysis to resolve gaps identified by the Pre-feasibility Study through the
commissioning of Sub-assessment reports. Community consultations and Focus Group Discussions (FGDs) were
conducted for all Sub-assessment Reports and by the proposal development team between September 2016 and
June 2017, with a focus on conducting women’s FGDs where possible. The following areas were explored in
more detail by the Sub-assessments, the findings of which are summarised in this Feasibility Study:

e Irrigation design and solar PV viability analysis;

e  Value chain analysis;

e Inclusive finance and risk insurance assessment; and

e Climate resilient agriculture packages analysis.

In addition to these sub assessments, a climate information systems analysis was carried out and fed directly into
the development of this feasibility study. A gender analysis and action plan was developed and is attached to the
proposal.

The findings of each Sub-assessment have been validated in presentations to the Think Tank and through
continuous engagement with MLAWCCR and key departments in MLAWCCR and MLAWCCR. The main
donors and programmes operating in the country, namely ZRBF, DFID, UNDP, FAO and IFAD, and research
institutes including ICRISAT, were engaged in the targeting and intervention design, to capitalise on lessons and
share best practices. Donor engagement has been particularly pertinent to build on baseline investments and
facilitate synergies in both intervention focus and geographical targeting, preventing duplication of effort. Also,
UNDP and MLAWCCR have met with donors and projects working with similar focus to discuss potential co-
financing. A total of 147 government officials, resource persons and NGO’s were consulted from end 2015 to
September 2017. In total, 7 Think Tank Meetings were carried out. A total of 35 farming communities were
visited, of which 29 were irrigation schemes. (See a detailed list of consultations and stakeholders consulted in
annex to the full proposal.

1.4 Country socio-economic context, geography and challenges affecting smallholder crop
production

Zimbabwe is a landlocked Southern African country that is 390,757 km? in size with a population of 14.5
million?3. Its population is projected to increase to 20.6 million by 2050 and 22.1 million by 20804, and its
administrative structure is comprised of eight rural and two urban provinces. Each province is comprised of
districts, with 60 rural districts in total; each district is further comprised of a number of wards. Since attaining
national independence in 1980, it has maintained a multi-party political system and has run scheduled national
and local government elections, the most recent of which were in 2018. Zimbabwe is, furthermore, a participating
member of the Southern African Development Community (SADC)>.

Zimbabwe is a low-income country with an estimated Gross Domestic Product (GDP) of US$31 billion and Gross
National Income (GNI) per capita of US$1,790°, and ranks 156 out of 187 countries in the Human Development

2MLAWCCR. 2013. ZAIP. A comprehensive framework for the development of the agricultural sector. Harare, Zimbabwe.

3 https://www.cia.gov/library/publications/the-world-factbook/geos/zi.html

4 Record Meteo. 2016. Projected population for Zimbabwe. Available on: http://www.recordmeteo.com/population/population-zimbabwe-
en-23129.html (Accessed 15 June 2016)

5 http://www.sadc.int/

® World Bank. 2016. Zimbabwe. Available on: http://data.worldbank.org/country/zimbabwe (Accessed 9 Oct 2019)
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Index’-8. Sixty seven percent of the population live in rural areas, where there is widespread poverty °'°.
Southern areas are home to 3.9 million people (45% of the rural population) and some of the poorest
communities in the country, with poverty prevalence across the Southern provinces ranging from 66-74%!!
Matabeleland South (44%), Masvingo (50%) and Midlands (48%) provinces had the highest proportions of food
insecure households at peak hunger period in 2016, exceeding the national average of 42% 2.

1.5 Climate risk profile of Zimbabwe

1.5.1 Climate and agro-ecological zones

Climatic conditions are largely subtropical. A distinct feature of the country’s climate is a prolonged dry season
of 7-8 months (April to October) and a short rainy season of four months (mid-November to mid-March)'>14,
Zimbabwe’s planting season traditionally begins in October/November, and the harvest season starts from around
March/April. The heaviest rains usually fall in December, often with short, sharp storms and mid-season droughts
experienced in January, and drizzly rain (perfect for crops) in February, before the dry season starts again (April
to October; Zimbabwe’s winter and spring). Average annual temperatures range from 23°C in the southern areas
(Lowveld) to 18°C in the northern (Highveld) parts of the country.

Zimbabwe is classified into five Agro-Ecological Regions (AERs) depicting agricultural potential, according
to rainfall, temperature and soil patterns'> (Figure 1). AER I, I and III comprise of areas with high potential for
agriculture and livestock production; whilst both rainfed and irrigated crops are grown these regions have the
greatest percentage of rainfed systems due to higher rainfall (> 650mm per annum)'®. AERs IV and V are the
semi-arid areas in south and north western Zimbabwe, covering about 64% of the country. They have the lowest
agricultural potential for rain fed agriculture (though not for irrigated agriculture), largely because they are
characterised by a higher risk of seasonal droughts and severe mid-season dry spells during the rainy season'”!%19,
Additionally, much of the land designated for communal and smallholder farming is situated in the south with
access to limited water resources, presenting smallholders with challenging farming conditions. Zimbabwe is,
furthermore, expected to suffer increases in temperature, rainfall variability and the frequency and intensity
of extreme events under climate change®?!,

7UNDP. 2015. Human Development Report. Work for Human Development. New York.

8 FAO. 2015. The State of Food Insecurity in the World 2015. Meeting the 2015 international hunger targets: taking stock of uneven
progress. Rome.

° World Bank. 2017. Rural population (% of total population): Zimbabwe. Available on:
http://data.worldbank.org/indicator/SP.RUR.TOTL.ZS?locations=2ZW (Accessed 5 May 2017)

10 UNICEF Zimbabwe, World Bank & Zimbabwe National Statistics Agency. 2015. Zimbabwe Poverty Atlas: 2015. UNICEF Zimbabwe,
World Bank & Zimbabwe National Statistics Agency.

! Ibid.

12 ZimVAC. 2016. Zimbabwe Vulnerability Assessment Committee (ZimVAC) 2016 Rural Livelihoods Assessment. Zimbabwe Food and
Nutrition Council, SIRDC. Harare.

13 UNDP. 2014. Scaling Up Adaptation. Project Document. UNDP Environmental Unit.

!4 Kuri, F. et al. 2014. Predicting maize yield in Zimbabwe using dry dekads derived from remotely sensed Vegetation Condition Index.
International Journal of Applied Earth Observation and Geoinformation. 33, pp.39-46.

' Vincent, V., Thomas, R.G., 1960. An agricultural survey of Southern Rhodesia: Part I: Agro-ecological survey. Government Printer,
Salisbury.

¢ IFAD. 2016. Republic of Zimbabwe. Smallholder Irrigation Revitalisation Programme. Detailed Design Report. East and Southern Africa
Division. Programme Management Department.

17 Muir, K. 2006. Agriculture in Zimbabwe. In: Rukuni, M., Tawonezvi, P., Eicher, C., Munyuki-Hungwe, M. and Matondi, P. (eds.).
Zimbabwe’s agricultural revolution revisited. Harare: University of Zimbabwe Publications, 99-116.

18 Kuri, F. et al. 2014. Predicting maize yield in Zimbabwe using dry dekads derived from remotely sensed Vegetation Condition Index.
International Journal of Applied Earth Observation and Geoinformation. 33, pp.39-46.

' Ibid.

2 IPCC. 2014. Fifth IPCC Report. Climate Change 2014: Impacts, Adaptation, and Vulnerability. Chapter 22. Africa. IPCC Geneva,
Switzerland.

2! Tadross. M, P. et al. 2008. Growing-season rainfall and scenarios of future change in southeast Africa: implications for cultivating maize.
Climate Research: Integrating analysis of regional climate change and response options. Vol. 40, pp.147-161.
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ZIMBABWE - Agro-ecological Zones Map
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Figure 1: Agro-Ecological Regions of Zimbabwe. Regions IV and V are drought prone with < 650mm rainfall per annum.

Source: OCHA

1.5.2  Climate impacts on the economy

Zimbabwe continues to experience a deteriorating economic context. The country suffered its greatest annual
decline in GDP after the financial crisis of 2008 and a prolonged period of hyperinflation®?. This has resulted in
the worsening quantity and quality of basic services and infrastructure, affecting the rural poor most profoundly,
and leading to the collapse of the rural economy. Economic growth grew slightly between 2009 and 2011, mainly
because of price stability due to the introduction of a multi-currency system in 2009, but decreased from 2011 to
2015, from 11.9% to 1.5%, and more than halved to 0.5% in 2016%>2*, The financial sector is characterised by
low liquidity and non-performing loans?. Credit is increasingly difficult and expensive to acquire, particularly
affecting the rural poor who have traditionally not received financial services. The private sector is best described
as fragmented, as it recovers from sharp economic decline, spurred on by a ban on fresh produce imports2®. The
majority of the rural population are excluded from formal value chains and participate in inefficient informal
markets, such as informal municipal markets?”-?%. Furthermore, the country is a net importer of food, and in 2015
bought one million tons of maize, mainly from Zambia?®’.

The economy’s overdependence on natural resources has contributed to its contraction in recent years. The
agricultural sector accounts for 20% of GDP3®3!; it is the largest single source of export earnings (estimated at

22 IFAD. 2016. Republic of Zimbabwe. Smallholder Irrigation Revitalisation Programme. Detailed Design Report. East and Southern Africa
Division. Programme Management Department.

2 World Bank. 2016. World Bank: Zimbabwe. Available on: http://data.worldbank.org/country/zimbabwe (Accessed 18 June 2016)

24 African Economic Outlook. 2017. Available on: http://www.africaneconomicoutlook.org/en/country-notes/zimbabwe (Accessed 5 May
2017)

25 World Bank. 2017. Zimbabwe Economic Update: The state in the economy. June 2017, Issue 2. World Bank.

26 African Economic Outlook. 2017. Available on: http://www.africaneconomicoutlook.org/en/country-notes/zimbabwe (Accessed 5 May
2017)

27 Value Chain Analysis Sub-assessment.

28 The total value added contributed by the informal sector in Zimbabwe is US$1,256.8 million, with US$446.7 million from households
engaged in agricultural activities. Source: ZIMSTAT. 2013. Poverty Income Consumption and Expenditure Survey 011/2012 Report.
ZIMSTAT and UNDP Harare.

2 CESVI. 2017. Country Case Study: Zimbabwe. CESVI.

3 United Nations. 2014. Zimbabwe Country Analysis: Working Document, 3 October 2014. Available on: www.zw.one.un.org (Accessed 1
December 2015).

31 Anseew, A. Kapuya, T., and Saruchera, D. 2012. Zimbabwe ‘s agricultural reconstruction: Present state, ongoing projects and prospects
for investment. Development Planning Division Working Paper Series No. 32. Development Bank of Southern Africa, Johannesburg.
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40%)32; it contributes between 25% and 30% to formal employment*3; and accounts for 60% of raw materials for
the country’s largely agro-based industries**. The main agricultural exports include tobacco, raw sugar,
horticultural crops, coffee, tea and cotton?>3. Due to its heavy dependence on rainfall, a reduction in precipitation
has been shown to negatively affect GDP3”. Reduced rainfall often occurs during the negative phase of EI-Nino
Southern Oscillation (ENSO) events (El Nino) and was the basis for some of the first seasonal forecasts of rainfall
and maize yield®8. Agriculture is also the basis of the direct and indirect livelihoods of almost 70% of the
population, with most smallholder farmers depending on rain fed agriculture®. Smallholders in rural areas (of
which 70% are women“®) grow predominantly rain-fed maize (the staple food crop) for subsistence on small plots
of land, usually between 1 and 4 ha*!. Other crops grown for consumption and local sale include millets,
groundnuts, pumpkins and sweet potatoes, and a small proportion of cash crops such as cotton, soybeans and
tobacco are grown and sold in predominantly local formal markets mostly for export*2. If the rainy season is not
effective or their water sources have depleted (i.e. rivers and boreholes have dried up), smallholders are often
forced to practice ‘stream-bed cultivation’ (planting crops in river-beds), which contributes to increased siltation
and erosion in river-beds. Water shortages continue to be a development priority for communities: 22.4 percent
of sampled communities prioritised improvement of water and sanitation, irrigation, dam construction and
rehabilitation (the highest proportion of all development priorities identified)*.

In 1995, Zimbabwe was categorised as water stressed. Projections indicate it will be water scarce by 20254
A recent World Bank study (2014) pointed to significant decreases in mean annual precipitation as well as mean
annual runoff under both a business as usual and an ecologically emissions scenario — most notably affecting the
catchments in the Southern part of the county®’. The country shares nine transboundary river basins with its
neighbours and has seven river catchments inside its borders: Gwayi, Manyame, Mazowe, Mzingwane, Runde,
Sanyati and Save. Recognising the importance of water to economic development and poverty reduction, GoZ
has invested in thousands of large, medium and small dams for urban and rural supply and sanitation and
irrigation, although many are not suitable for small scale irrigation in the rural setting (see Annex 1 for distribution
of dams and Annex 2 for an overview of water resources)*. The country ranks second to South Africa within
SADC with respect to per capita water storage, despite a severe lack of water availability in rural areas,
particularly in the semi-arid southern areas®’.

1.5.3  Poverty and agricultural livelihoods

Due to the country’s colonial history, the bulk of smallholders practice farming, predominantly rain-fed
maize production, in the lowest agricultural potential areas of AERs IV and V (Figure 1)*%. Mean annual

32 Ibid.

3 Kapuya T, Saruchera D, Jongwe, A, Mucheri, T, Mujeyi, K, Ndobongo, LT & Meyer, FH, 2010. The grain industry value chain in
Zimbabwe. Unpublished draft prepared for the Food and Agricultural Organization (FAO). Available on:
www.fao.org/fileadmin/templates/est/AAACP/ eastafrica/UnvPretoria_GrainChainZimbabwe 2010 1 .pdf (Accessed 18 June 2016)

3% Mudimu, G, 2003. Zimbabwe Food Security Issues Paper. Forum for Food Security in Southern Africa. London: Overseas Development
Institute (ODI). www.odi.org.uk/ projects/03-food-security-forum/docs/ZimbabweCIPfinal.pdf, accessed 24 January 2011.

35 Harvard Economic Atlas. 2014. Zimbabwe Agricultural Exports. Available on: http:/atlas.cid.harvard.edu/ (Accessed 5 May 2017)

36 United Nations. 2014. Zimbabwe Country Analysis: Working Document, 3 October 2014. Available on: www.zw.one.un.org (Accessed 1
December 2015).

S MWRDM. 2012. Water resources development and management background paper: Towards a water secure Zimbabwe: Improving
governance and utilisation of water resources, Background paper for the National Water Policy for Zimbabwe. GoZ, Harare.

38 Cane, M. A., Eshel, G., & Buckland, R. W. (1994). Forecasting Zimbabwean maize yield using eastern equatorial Pacific sea surface
temperature. Nature, 370(6486), 204-205. https://doi.org/10.1038/370204a0

3 Anseew, A. Kapuya, T., and Saruchera, D. 2012. Zimbabwe s agricultural reconstruction: Present state, ongoing projects and prospects
for investment. Development Planning Division Working Paper Series No. 32. Development Bank of Southern Africa, Johannesburg.

40 Brown, D., et al. 2012. Climate change impacts, vulnerability and adaptation in Zimbabwe. IIED Climate Change Working Paper No. 3.
4 Manzungu, E. et al. 2016. (Draft) Potential impacts of Climate Change and Adaptation Options in Zimbabwe’s Agricultural Sector. World
Bank.

42 Manzungu, E. et al. 2016. (Draft) Potential impacts of Climate Change and Adaptation Options in Zimbabwe’s Agricultural Sector. World
Bank.

4 ZimVAC. 2014. Zimbabwe Vulnerability Assessment Committee 2014 Rural Livelihoods Assessment. SIRDC. ZimVAC, Harare

4 Hirji, R. and Molapo, J. 2002. Environmental sustainability in water resources management: A conceptual: framework, In: R. Hirji, P.
Johnson, P. Maro, and T. Matiza-Chiuta, (eds.) Defining and Mainstreaming Environmental Sustainability in Water Resources
Management in Southern Africa. SADC, IUCN, SARDC, World Bank: Maseru/Harare/Washington DC..1-20.

4 Davis, R. and R. Hirji. 2014. Climate Change and Water resource Planning, Development and Management in Zimbabwe. An Issues
Paper. World Bank.

4 Davis, R. and R. Hirji. 2014. Climate Change and Water resource Planning, Development and Management in Zimbabwe. An Issues
Paper. World Bank.

4 Manzungu, E. 2011. Reviving irrigation development and management. Thematic Paper 3 Background paper on Water resources
development and management for the Zimbabwe National Water Policy, Harare, Zimbabwe.

48 Nyabako, T. and E. Manzungu. 2012. An Assessment of the Adaptability to Climate Change of Commercially Available Maize Varieties
in Zimbabwe. Environment and Natural Resources Research. 2(1), pp. 32-46.
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precipitation in AER V can be as low as 300mm, and is characterised by high variability*’. The Length of the
Growing Period (LGP) (determined by heat and water) is, on average, very low in these regions, at 60-135 days,
with only the most eastern parts of the country reaching above 160 days (Figure 2)°!. Most of the southern regions
are less than 120 days on average and year to year variability is high; only two out of every four or five agricultural
seasons is a good year in terms of rainfall for the current choice of crops and growing methods®. Additionally,
there is evidence that climate change is shortening the LGP (see section 1.6.3 below), which will significantly
increase the risk of crop failures in southern regions where it is already close to critical thresholds for growing
maize?!.
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Figure 2: Historical Length of Growing Period (LGP) in days.
Source: World Bank

Communities in AERs IV and V live predominantly on communal lands®*3%%, Settlements are mainly

concentrated near rivers and in scattered villages inland where some water is available from natural pools and
springs’. Across this area, smallholders practice a diverse range of crop and livestock combinations and
strategies, comprising of rain-fed crop production systems, livestock production systems and mixed crop-

4 Davis, R. and R. Hirji. 2014. Climate Change and Water resource Planning, Development and Management in Zimbabwe. An Issues
Paper. World Bank.

5 The number of days where agricultural conditions (heat and water) are suitable for growing crops in a season.

51 Manzungu, E. et al. 2016. (Draft) Potential impacts of Climate Change and Adaptation Options in Zimbabwe’s Agricultural Sector. World
Bank.

52 Nyamudeza, P. 1999. Agronomic practices for the low rainfall regions of Zimbabwe. In: Manzungu, E., Senzanje, A., and van der Zaan P.
(Eds.) Water for agriculture: Policy and management options for the smallholder sector, Harare: University of Zimbabwe Publications, 49-
63.

53 74% of communal land in the country falls in AERs IV and V. Source: UNDP. 2014. Scaling Up Adaptation. Project Document. UNDP
Environmental Unit.

5* The other land categories in the agricultural sector are commercial and resettlement areas.

55 Communal lands are defined as land in rural areas owned on a usufruct basis based on customs, conventions and norms of a particular
ethnic group. Each household has the right to a piece of farmland, a residential plot and access to common grazing land. Source: Holleman,
J.F. 1952. Shona Customary Law: With Reference to Kinship, Marriage, the Family and the Estate (Manchester University Press). In:
CESVLI. 2017. Country Case Study: Zimbabwe. CESVIL

3¢ CESVI. 2017. Country Case Study: Zimbabwe. CESVI.
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livestock production systems (see Annex 3 for an overview of crop-livestock livelihood strategies in the southern
provinces)®’. They have traditionally managed risk by diversification of crops and income sources. Due to a lack
of available water resources and soil moisture, many smallholders are increasingly practicing ‘stream-bed’ and
‘in-stream’ cultivation (planting in stream and river beds), an unsustainable farming practice that contributes to
erosion and siltation of water resources and the degradation of ecosystems>®. Crop yields are extremely low and
the risk of crop failure is high in one out of three years®. The majority of communal farmers do not have access
to irrigation — only about 10,000 ha out of the 180,000 ha of irrigated land is found on communal lands, which
represents 5% by area and less than 1% by demography®.

1.6 Climate change in Zimbabwe: observed and projected climate variability and change

The Fifth IPCC Assessment Report shows that warming over land across Africa has increased by 0.5-2°C over
the past 50-100 years®!. Projections indicate that by 2100, mean surface temperature changes across the African
regions will be in the range of 2.5 to 5.8°C, compared to 1990 levels®2. Surface temperatures in Southern African
have risen by 0.5°C on average over the past 100 years and further increases at a rate of 0.05°C per decade are
expected. Projected increases are greatest on arid and semi-arid margins, particularly in southwest Africa.
Temperatures are also expected to rise more during the dry season of June to November, peaking during the
already hottest time of year before the rains break. Projected changes in rainfall suggest decreases in annual
rainfall over parts of Southern Africa, with the arid and semi-arid regions expected to receive the largest decreases.
Inter-annual rainfall variability has increased since the late 1960s, and extreme events have become more intense
and frequent®'.

1.6.1 Climate change and observed climate trends

Given the country’s agro-based economy and majority rural population almost entirely dependent on rain-fed
crop and livestock production, Zimbabwe is highly vulnerable to the impacts of climate change. This section
presents observed and projected changes to variables important for agricultural production, namely: temperature,
precipitation and extreme events. While there are a number of studies on climate change in Zimbabwe, data
recorded below is largely GoZ-adopted information, as captured in the National Climate Change Response
Strategy (NCCRS) (2014), which informed the National Water Policy (NWP) (2017).

In terms of area and historical coverage, there is a limited number of synoptic, agrometeorological and rainfall-
only weather observation stations in Zimbabwe. The number of available stations is further limited for those
reporting temperature and especially in the southern and eastern regions where stations sometimes do not report
for significant periods of time.To observe/provide evidence of historical climate changes, a limited data set of
reliable observed data was obtained for the target region from the Zimbabwe Meteorological Services Department
(MSD). These data were quality controlled using the RClimdex software®, taking care to remove data when:

e Negative and extremely high (>200mm) daily rainfall values;

e Sequences of similar temperatures > 15 days;

e Negative temperatures when stations not in mountains;

e Minimum temperatures >= maximum temperatures.

The same software was used to calculate the WMO-standard ETCCDI set of 27 extreme rainfall and temperature
related indices®. The metadata for the 23 stations used in the analysis can be found in Table 2 below (all stations
have data from 1* January 1971 until 31 December 2018). Only those stations highlighted in yellow have daily
minimum and maximum temperature data.

Station Longitude Latitude ‘ Altitude

ST UNDP and ZRBF. 2016. Mapping of Selected Hazards Affecting Rural Livelihoods in Zimbabwe: A District and Ward Analysis. ZRBF,
Harare.

58 CRIDF (2017) Sub Assessment: Climate Resilient Irrigation in southern Zimbabwe - Mzingwane, Runde and Save River Basins

% Nyabako, T. and E. Manzungu. 2012. An Assessment of the Adaptability to Climate Change of Commercially Available Maize Varieties
in Zimbabwe. Environment and Natural Resources Research. 2(1), pp. 32-46.

% Manzungu, E. 2011. Reviving irrigation development and management. Thematic Paper 3 Background paper on Water resources
development and management for the Zimbabwe National Water Policy, Harare, Zimbabwe.

SLTPCC. 2014. Fifth IPCC Report. Climate Change 2014: Impacts, Adaptation, and Vulnerability. Chapter 22. Africa. IPCC Geneva,
Switzerland.

2 TPCC. 2014. Fifth IPCC Report. Summary for policy makers. Climate change 2014. Synthesis report. IPCC. Geneva, Switzerland.

% https://rdrr.io/github/rodneychan-ec/RClimDex/man/R ClimDex.html
% http://etcedi.pacificclimate.org/indices_def.shtml
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Beitbridge 30 -22.1 457
Bikita 31.72 -20.07 1020
Bufallo Range 31.58 -21.02 433
Buhera 31.43 -19.32 1192
Bulawayo Goetz 28.62 -20.15 1358
Chipinge 32.62 -20.2 1131
Chisengu 32.88 -19.88 1480
Chivhu 30.88 -19.03 1459
Esigodini 28.95 -20.35 1160
Gweru 29.85 -19.45 1424
Kadoma 29.88 -18.32 1183
Kezi 28.45 -20.92 1020
Kwekwe 29.83 -18.93 1220
Makoholi 30.78 -19.83 1204
Masvingo 30.87 -20.07 1075
Matopos 28.5 -20.38 1370
Mutare 32.67 -18.98 1120
Mvuma 30.52 -19.28 1406
Plumtree 27.8 -20.48 1387
Rusape 32.13 -18.53 1405
Wedza 31.57 -18.62 1532
West Nicholson 29.37 -21.05 860
Zvishavane 30.07 -20.32 975

Table 2: Weather station locations and altitude available for the southern and eastern regions for the period 1971-2018. Stations
highlighted in yellow have minimum and maximum daily temperature data.

Where possible, the following was established for each station:

e  Annual and seasonal rainfall calculated at each station;

e Extreme indices for rainfall and temperature for each station;

e Annual and seasonal indices for both potential evapotranspiration (PET) and rainfall-PET, to highlight the
impact of increases in evapotranspiration and reduced effective rainfall which can lead to drier soils and
potentially less runoff for rivers.

Note that indices were only calculated if all rainfall data during the averaging period (seasonal and annually) was
recorded for all days. Trends were only calculated for stations with indices spanning 10 years or more, using a
Thiel-Sen implementation in R and bootstrapping to determine the 95% confidence interval. This procedure
allows the disaggregation of trends based on geographical locations and provides guidance on how the climate of
Zimbabwe has been changing between 1971 and 2018.

1.6.2 Temperature trends

1.6.2.1 Observed temperature trends

Since 1950, Zimbabwe has been experiencing more hot and fewer cold days®. The country's annual mean surface
temperature has warmed by about 0.4°C from 1900 to 2000, with the national average maximum temperature
increasing by about 1°C over the same period®®. The increase in mean temperatures has been experienced
especially during the dry season, with minimum temperatures increasing more rapidly than maximum
temperatures®’. Daily minimum and maximum temperatures have risen by approximately 2.6°C and 2°C

% GRID Arendal. 2017. Climate change in Zimbabwe: trends in temperature and rainfall. Available on: http://www.grida.no/resources/7034
(Accessed 5 May 2017)

% KAS. 2015. Climate Change in Zimbabwe: Facts for Planners and Decision Makers. Author: Brazier, A. Konrad-Adenauer-Stiftung.

¢ MENRM. 2013. Zimbabwe Climate Change Response Strategy. Available on: www.ies.ac.zw/downloads/draft%20strategy.pdf (Accessed
18 June 2016)
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respectively over the last century®®. The period from 1980 to date has been the warmest on record and it is
estimated that October 2015-February 2016 was the driest, or second driest, period on record for large areas of
Southern Africa, including Zimbabwe®’.

Evidence for the character of observed temperature increases in the station data for southern Zimbabwe is
presented in Figure 3. Of the 5 stations with temperature data, 4 indicate positive trends in minimum daily
temperature (statistically significant at 2 stations), with one station (Chipinge) in the east indicating a negative
trend (Figure 3a). All 5 stations, however, indicate positive and statistically significant trends in maximum daily
temperatures, indicating that days have become significantly hotter since 1971 (Figure 3b). This observation is
confirmed by positive trends in the numbers of days above 35°C at 4 stations (2 statistically significant) - Figure
3c. Given that maximum temperatures are more consistently increasing than minimum temperatures the diurnal
temperature range has also been statistically significantly increasing at 4 of the 5 stations (Figure 3d).
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Figure 3: Observed trends (1971-2018) in annual mean daily minimum temperature (a), maximum temperature (b), days
maximum temperature > 35°C; and (d) diurnal temperature range. “+”/”-“ symbols indicate +ve/-ve trends respectively
significant at the 95% confidence interval.

1.6.2.2  Projected temperature trends

Projections anticipate warming rates of 0.5-2°C by 2030, 1-3.5°C by 2070, and 3-4°C by 2100 (all across the
1961-1990 baseline), assuming an A2 greenhouse gas emissions pathway’®’!. This is consistent with the World
Bank Climate Change Knowledge Portal’s future scenarios projection, which predicts an increase in average

8 Makarau, A. 1999. Zimbabwe’s climate: Past, present and future. /n: Manzungu, E., Senzanje, A., and van der Zaag, P. (eds.) Water for
agriculture in Zimbabwe: Policy and management options for the smallholder sector. Harare, University of Zimbabwe Publications, pp.3-16.
% FEWS NET . 2016. Southern Africa Special Report. Illustrating the extent and severity of the 2015-16 drought. Available on:
http://www.fews.net/southern-africa/special-report/march-2016 (Accessed 1 July 2016)

" Engelbrecht, F and Bopape, M.J. 2009. Projections of Future Climate Change over Southern Africa. CSIR Natural Resources and the
Environment Atmospheric Modelling.

"TKNMIL. 2006. Climate Change Scenarios. KNMI, The Netherlands.
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annual temperature of between 3°C and 4°C from 2020-2099, relative to actual records for 1980-1999 (Figure
4)72. These scenarios suggest a warming rate of just below 0.2°C per decade to over 0.5°C per decade.
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Figure 4: Comparison of actual [1980-1999] and projected [2020-2039 and 2080-2099] annual mean temperatures in
Zimbabwe.

Source: World Bank Climate Change Knowledge Portal

Further evidence for the expected continued increases in temperature are found in the suite of GCMs used to
simulate the representative concentration pathways (RCPs) under the CMIP5 archive used as part of the IPCC 5"
assessment report. The data from these GCMs have been made available through a newly constructed facility by
the Swedish Meteorological and Hydrological Institute (SMHI) as part of WMO provided support for improving
the climate rationale in GCF proposals’. Figure 5 clearly indicates expected increases of between 1.4 and 3.6°C,
with the highest expected (mean) changes of 3.5°C during October before the rainy season when farmers are
preparing fields and waiting for the rains. This has serious implications for evaporation and soil moisture as shown
below.
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Figure 5: Mean (solid line) and GCM model spread (shading) of projected increases in temperature for southern Zimbabwe
under RCP 8.5 (2041-2070). Left hand side range of projected annual mean changes.

1.6.3  Changes in precipitation, evapotranspiration and effective rainfall

1.6.3.1 Observed precipitation trends

The total amount of rainfall has declined by 5% since the start of the 20" century, and has exhibited considerable spatial and
temporal inter-annual variability (Figure 6: Zimbabwe precipitation trend 1901-2010.

Source: MSD). In later years these changes have been accompanied by a late onset of rains, increases in the frequency and

intensity of heavy rainfall events (and decreases in low intensity rainfall events) and increases in the proportion of low rainfall
74,75

years’* 7,

2 World Bank. 2013. Climate Change Knowledge Portal for Development Practitioners and Policy Makers. Available on:
http://sdwebx.worldbank.org/climateportal/index.cfm?page=country_future_climate&ThisRegion=Africa&ThisCcode=ZWE (Accessed |
July 2016)

73 https://climaterationale.org/

™ Unganai, L. 1996. Historic and future climatic change in Zimbabwe. Climate Research. Vol. 6: 137-145.

75 Eriksen S. 2008. Climate Change in Eastern and Southern Africa: Impacts, Vulnerability and Adaptation. University of Oslo, Oslo.
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Figure 6: Zimbabwe precipitation trend 1901-2010.
Source: MSD

Given the observed decline in annual rainfall it is useful to assess how these trends have manifested spatially and
seasonally over the last 40-50 years. Utilising the 23 stations for which daily rainfall data were available, Figure
7a clearly shows that total annual rainfall has declined at all stations except Rusape between 1971 and 2018.
Furthermore, Figure 7b indicates that this trend is accompanied by reductions in rainfall events > 20mm (also seen
in similar plots for events > 10mm) indicating that there have been a reduction in low intensity rainfall days.
Conversely Figure 7c indicates that there have been widespread statistically significant increases in the average
intensity of rainfall falling on a rainday, suggesting that rainfall has on average become more intense i.e there is
a shift from low intensity to high intensity events. This is accompanied by widespread statistically significant
increases in the maximum consecutive number of dry days, which either indicates that the length of the dry season
has got longer, or that dry spells within the rainfall season have increased, both of which are detrimental to
agricultural production. Increases in the length of the dry season are consistent with a later onset, earlier cessation
and a shortening of the rainy season, which in southern regions is already close to critical thresholds for growing
maize the main staple. A shortening of the rainy season on average will increase the risk of seasons being to short
to grow maize, especially late maturing varieties which are preferred for taste and nutrition?!. Increases in the
length of dry spells within the season are also a well-known cause of crop failure (see section 1.7.1.1 below),
particularly during January and February when the crop is most vulnerable.
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Figure 7: Observed trends (1971-2018) in annual rainfall (a); daily rainfall events > 20mm (b); average intensity of rainfall on
a day with rain (c); and maximum number of consecutive dry days (d). “+”/”-* symbols indicate +ve/-ve trends respectively
significant at the 95% confidence interval.

Further evidence for daily rainfall intensities increasing since 1971 are provided in Figure 8 (left), which shows
that , except for 3 stations, annual maximum 1-day rainfall has on average been increasing. This also seen, though
less consistently (6 stations have negative trends) in increases in the number of days where rainfall is greater than
the 95" percentile rainfall event (Figure 8, right). Together with the evidence in Figure 7 these trends suggest that
average rainfall intensities have been increasing and this is manifested at many stations by increases in the
maximum and higher percentiles of rainfall intensities, attributes of rainfall most directly associated with flooding
and in particular flash floods, which damage irrigation infrastructure.

RX1DAY RosP

Figure 8: Trends (1971-2018) in annual maximum 1 day rainfall (left) and number of days rainfall intensity > 95" percentile
rain event (right). “+”/”-“ symbols indicate +ve/-ve trends respectively significant at the 95% confidence interval.

Figure 9 shows the same trends for individual seasonal total rainfall. Whilst the core of the rainfall season during
DJF (Figure 9a) indicates both +ve and -ve trends (all insignificant), with no clear spatially coherent changes,
both JJA (winter/dry season) and SON (early rainfall season) indicate consistent and in many cases statistically
significant decreases in rainfall. Whilst these seasons are not the core rainfall season they are important
agriculturally; some areas cultivate winter crops such as winter wheat, and the early rains during SON are used to
plant early in order to reduce the risk of early cessation of rains where the seasonal duration is close to critical
thresholds’ (a risk which may be increasing as MAM rainfall is decreasing in many areas - Figure 9c¢). It is also
clear that less rain during these seasons when evaporative demand is high, reduces the amount of soil moisture
available for land preparation and later planting.

76 Tadross. M, P. et al. 2008. Growing-season rainfall and scenarios of future change in southeast Africa: implications for cultivating maize.
Climate Research: Integrating analysis of regional climate change and response options. Vol. 40, pp.147-161.
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Figure 9: Observed trends (1971-2018) in total seasonal rainfall: (a) DJF; (b) JJA; (c) MAM; (d) SON. “+”/”-* symbols
indicate +ve/-ve trends respectively significant at the 95% confidence interval.

1.6.3.2  Observed trends in evapotranspiration and adjusted rainfall

At each individual station the daily timeseries of rainfall (P), daily minimum (Tmin) and daily maximum (Tmax)
temperatures were used to calculate an ‘adjusted rainfall’, which represents the net moisture flux at the soil surface
and is calculated as P-ETy, where ETy is the potential evapotranspiration. There are several methods for calculating
ET, from weather station data and the most suitable approach depends on the variables and timeframes for which
meteorological data is available (see review by deLobel et. al, 200977). Ideally the Penman Monteith”® method is
recommended, given access to a full suite of meteorological variables (P, Tmin, Tmax, relative humidity, wind speed
and solar radiation), but given only access to P, Tmin, Tmax, We calculated ETy based on the Priestley-Taylor
approximation’®, with modifications to the calculation as follows:

e calculations, including for solar radiation, follow FAO technical paper 5678;

e Using mean air temperature instead of daily minimum and maximum temperatures results in lower
estimates for the mean saturation vapour pressure. The corresponding vapour pressure deficit (a
parameter expressing the evaporating power of the atmosphere) is smaller, resulting in underestimation
of ETy. Therefore, we use the mean saturation vapour pressure as the mean between the saturation vapour
pressure at the daily maximum and minimum air temperatures’’;

e  Adjustment to calculation of vapor pressure deficit based on an aridity index (Annual P/Annual ETo)®.

Daily ETy values calculated via the above methodology are subtracted from the corresponding daily values of P
to give a daily timeseries of P-ET, which we term ‘adjusted rainfall” and represents the amount of water available
at the soil surface after evapotranspiration. If any data was missing for a particular day, P-ET, was not calculated
and neither were the annual and seasonal mean for the corresponding year and season.

" deLobel F. (2009) Review of ET, calculation methods and software. FAO technical report. Rome, Italy.
http://www.fao.org/tempref/SD/Reserved/Agromet/PET/delobel/PET 200903 _delobel.pdf

8 Allen R.G., Pereira L.S., Raes D., Smith M., (1998) Crop evapotranspiration - Guidelines for computing crop water requirements - FAO
Irrigation and drainage paper 56, Rome, Italy. http://www.fao.org/3/x0490e/x0490e00.htm#Content

7 Priestley C.H.B. and Taylor R.J. (1972) On the Assessment of Surface Heat Flux and Evaporation Using Large-Scale Parameters.
Monthly Weather Review. https://doi.org/10.1175/1520-0493(1972)100<0081:0TAOSH>2.3.CO;2

80 Castellvi F., Perez P.J., Stockle C.O., Ibanez M. (1997) Methods for estimating vapor pressure deficit at a regional scale depending on
data availability. Agricultural and Forest Meteorology, Volume 87, Issue 4, 1 December 1997, Pages 243-252.
https://doi.org/10.1016/S0168-1923(97)00034-8
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Figure 10: Observed trends (1971-2018) in annual PET. “+”/”-“ symbols indicate +ve/-ve trends respectively significant at
the 95% confidence interval.

Figure 10 shows that annual PET has been increasing at all 5 stations with temperature data, significantly at 4 of
them. Similarly, Figure 11 indicates that these positive trends in PET are present at all 5 stations in all seasons,
with at least 2 stations significant at the 95% confidence interval in each season. The same figure also shows that
besides West Nicholson during SON, all stations indicate trends for reduced adjusted rainfall (P-PET) during all
seasons. Whilst this simple measure ignores changes in runoff and soil infiltration, it indicates that the climate
forcing at the soil/land surface has been tending towards a reduced water influx to the land.
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Figure 11: Observed trends (1971-2018) in seasonal PET (right) and rainfall — PET (left). “+”/”-* symbols indicate +ve/-ve
trends respectively significant at the 95% confidence interval.

1.6.3.3  Projected changes in precipitation, aridity and water

In the future a decrease in rainfall is predicted to occur in all seasons, with more consistency between model
simulations for the early and late rains than for the main rainy season months of December to February®'. By the
2080s, annual rainfall averages are projected to be between 5% and 18% less than the 1961-1990 average.
A recent World Bank study (2014) indicates that a preliminary climate change modelling using simple methods
suggests that Mean Annual Precipitation will decline, mostly in the southern Zimbabwean catchments, by up to
16% by 2050 whether or not the world succeeds in curbing greenhouse gas emissions®?. Data from a 2016 World
Bank (draft) study also indicates that rainfall is expected to become more variable, as an analysis of basin-level
changes in precipitation to 2050 under 121 climate scenarios shows greater changes in the extreme percentiles
than the mean annual data®®. This is in agreement with the station data above which indicates that the rainy season
is tending to occur later in the year, with heavier bursts of rainfall over a shorter time period and with longer mid-
season dry spells, pointing to a changing seasonality®*.

According to analysis presented in the World Bank 2016 (draft) study, the following trends are predicted per river
basin catchment (see Annex 4 for a more detailed analysis of the impacts of climate change on water resources in
Zimbabwe):
e By 2050 and 2080, Mean Annual Precipitation (MAP) is predicted to decrease in all catchments,
except for Manyame where it could increase slightly under the ecologically aware scenario;
e The most affected catchments are in the south of Zimbabwe (in Mzingwane and Runde catchments),
where MAP could decline by 12-16 % by 2050 and by additional 12.25 % by 2080;
e MAP is likely to remain relatively constant in the northwest of the country (Manyame and Mazowe
catchments).
e  MAP could stabilize or start to recover in Gwayi, Mzingwane, Runde, Sanyati and Save between 2050
and 2080 under the ecologically aware emissions scenario, although it would continue to decline in
almost all catchments if the “business as usual” emissions scenario is maintained

8 MLAWCCR. 2013. National Climate Change Response Strategy. GoZ, Harare.

82 Davis, R. and R. Hirji. 2014. Climate Change and Water resource Planning, Development and Management in Zimbabwe. An Issues
Paper. World Bank.

8 Manzungu, E. et al. 2016. (Draft) Potential impacts of Climate Change and Adaptation Options in Zimbabwe’s Agricultural Sector. World
Bank, p. 40.

8 Magrath, J. 2015. Transforming Lives in Zimbabwe. OXFAM Case Study. OXFAM.
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e Decreases in precipitation are significant at 15% in Mzingwane catchment by 2050 under the business
as usual case, or 12% even if the world adopts ecologically aware growth patterns

These results are consistent with data provided by the SMHI portal and associated CMIP5 GCMs for southern
Zimbabwe (Figure 12)"°. The greatest percentage decreases are during late summer, winter and early spring, with
average increases during the core or the rainy season (January and February). This suggests a shorter and more
intense core rainy season in the future, with large reductions during spring and a later onset of the rains.
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Figure 12: Mean (solid line) and GCM model spread (shading) of projected changes in rainfall for southern
Zimbabwe under RCP 8.5 (2041-2070). Left hand side: range of projected annual mean changes. lat -20.86, lon
30.85.

The above changes in rainfall are accompanied by an average increase of 10% in the longest dry spell (not shown)
and increases in aridity (ratio of actual evapotranspiration(AET)/rainfall) — see Figure 13a. Aridity in particular
increases during May and September due to a combination of increases in AET and reductions in rainfall, whereas
soil moisture (Figure 13b) as a result increases during the core of the rainy season (Jan-Mar), and reduces during
the rest of the year, especially during October and November at the beginning of summer and the planting season.
Changes in water runoff (Figure 13c) are dependent on the catchment and location, but in general runoff increases
during the core of the rainy season and reduces during spring (SON).
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(c)

Figure 13: Mean (solid line) and GCM model spread (shading) of projected changes in: a) Actual aridity
(AET/rainfall); b) soil moisture; ¢) water runoff, for southern Zimbabwe under RCP 8.5 (2041-2070). Left hand
side: range of projected annual mean changes. lat -20.86, lon 30.85.

The changes in extreme flows suggested in Figure 13c are further verified in statistics of the annual mean
maximum river discharge (Figure 14a) which for a catchment in central southern Zimbabwe is projected to
increase between 15-95% (middle quartile range). The daily minimum discharge is, however, projected to
decrease by 17-49% (middle quartile range - Figure 14b) and the number of days below the current annual
minimum discharge is projected to increase 9-23% (middle quartile range - Figure 14¢). This suggests that whilst
there will be increased water availability during the core of the rainy season, there will be less than at present at
other times of the year and that minimum flows will generally be less and more prevalent than at present.
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Figure 14: Annual mean changes in: a) maximum water discharge; b) daily minima discharge; c) no of days below current
annual minimum discharge. For RCP 8.5 (2040-2071), lat -20.86, lon 30.85.

1.6.3.4 Extreme climate events: floods and droughts

Extreme events have historically adversely affected Zimbabwe, predominantly in the form of droughts, mid-
season dry spells, floods and tropical storms (cyclones). The Zimbabwe Resilience Building Fund (ZRBF), a long-
term initiative working with MLAWCCR to help build the country’s resilience (see Chapter 3), has developed a
set of hazard maps based on longitudinal data from a wide range of government and non-governmental sources
and research institutions®. The hazard maps show that southern areas of Zimbabwe, where temperatures are
higher and rainfall is lower, are highly prone to the occurrence of extreme climate events, including drought
(Figure 15), mid-season dry spells (Figure 16) and floods (Figure 17).

Table 3 documents the occurrence of floods and droughts since 1990 and the number of people affected, clearly
showing that drought tends to be more widespread and affect more people, whilst floods affect less people less
frequently.

Table 3: Occurrence of droughts and floods in Zimbabwe between 1990 and 2015. Source: EM-DAT: The International
Disaster Database for years 1991-2015, Zimbabwe Rapid Impacts and Needs Assessment, 2019 and the UN Zimbabwe Flash
Appeal, 2019

Disaster Year Number of people affected
Drought 1991 5,000,000
Drought 1998 55,000
Flood 2000 266,000
Drought 2001 6,000,000
Flood 2001 30,000
Flood 2003 18,000
Drought 2007 2,100,000
Drought 2010 1,667,618

85 UNDP and ZRBF. 2016. Mapping of Selected Hazards Affecting Rural Livelihoods in Zimbabwe: A District and Ward Analysis. ZRBF,
Harare.
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Drought 2013 2,200,000
Drought 2015 1,490,024
Drought 2019 5,300,000
Flood 2019 270,000

This region also has high levels of other determinants of vulnerability, such as HIV/AIDS rates, crop pests and
livestock diseases. Coupled with climate projections that predict increases in the frequency and intensity of
extreme climate events, this makes southern areas highly vulnerable®®¥". Furthermore, from the above records of
both observed station data (and associated trends), as well as the CMIPS5 projections and simulations of their
impacts on aridity, soil moisture and water discharges, it is clear that the climate situation in southern Zimbabwe
has already started to exacerbate these risks and will continue to do so, even without increases in vulnerability

due to poverty and health considerations.
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Figure 15: Risk of drought.
Source: ZRBF

8 Tadross. M, P. et al. 2008. Growing-season rainfall and scenarios of future change in southeast Africa: implications for cultivating maize.

Climate Research: Integrating analysis of regional climate change and response options. Vol. 40, pp.147-161.

8TIPCC. 2014. Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth Assessment Report of the

Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland.
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Droughts and mid-season dry spells are the most common hazards affecting rural Zimbabwe, occurring
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Figure 16). Drought has caused six of the ten worst disasters between 1991 and 2013%8. There is a strong
correlation between El Nifio events and the occurrence of drought®. The years in which there were warm sea
surface temperatures in the central and eastern Pacific (1982/83, 1986/87, 1987/88, 1991/92, 1994/95, 1997/98,
2002/03,2004/05,2006/07,2009/10 and 2015/16) were all drought years in Zimbabwe and other Southern African
countries”. Mid-season dry spells are defined by ZRBF as ‘prolonged periods of dry weather of at least 10
consecutive days that happen after the onset of the wet season’®!. They pose severe threats to crops that are heavily
dependent on rain and without access to irrigation technology, as during these episodes crops are subject to severe
heat stress, which can significantly impact yields and result in crop failure®?. Clearly southern areas of Zimbabwe,
extending to both the east and west are most at risk of droughts and mid-season dry spells the risk of which, given
the historical changes in rainfall noted above (particularly noted increases in consecutive dry days), are increasing.

8 GoZ and UNCT. 2014. Zimbabwe Country Analysis: Working Document. Dated 4 November 2014, cited in: UNDP and ZRBF. 2016.
Mapping of Selected Hazards Affecting Rural Livelihoods in Zimbabwe. A District and Ward Analysis. ZRBF, Harare.

% Davis, R. and Hirji, R. 2014. Climate change and water resources planning, development and management in Zimbabwe: An issues paper.
Washington Dc. World Bank.

0 Ibid.

I UNDP and ZRBF. 2016. Mapping of Selected Hazards Affecting Rural Livelihoods in Zimbabwe: A District and Ward Analysis. ZRBF,
Harare.

%2 Kuri, F. et al. 2014. Predicting maize yield in Zimbabwe using dry dekads derived from remotely sensed Vegetation Condition Index.
International Journal of Applied Earth Observation and Geoinformation. 33, pp.39-46.
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Figure 16: Risk of mid-season dry spells.
Source: ZRBF

Flooding occurs in Zimbabwe during the summer months (December to March) when the country receives most
of its rain. The most severe floods tend to be experienced in the southern and northern low-lying areas of
the country (Figure 17)%, though it is noted that this map does not capture all flooding events (being restricted
to gauged events recorded by ZinWA over a 10 year period, and not including many ungauged events particularly
those due flash flooding in non-riverine areas). Both the observed increases in rainfall intensity and the projected
increases in maximum water discharges shown above clearly demonstrate that flooding risks are increasing and
will continue to do so in the future. Furthermore, flooding is often associated with tropical cyclones from the
Indian Ocean and the accompanying high winds often cause structural damage as they track inland from the
Mozambique coast. In 2002 and 2007 widespread flooding in Zimbabwe (as well as other Southern African
countries), resulted in the loss of lives and livestock and extensive damage to infrastructure. In 2019, flooding
resulting from Cyclone Idai left 270,000 people in need of humanitarian assistance. It is estimated that nearly
50,000 farming households were affected and that 1.4 million hectares of arable land were destroyed. Road
infrastructure was destroyed, which disrupted market access. Damage to livestock, crops, food stocks and
agricultural inputs was widespread. The heavy rainfall of the cyclone also resulted in soil erosion and water
facilities such as dams, irrigation canals and wells suffered extensive damage or destruction. The damage to the
agricultural sector was valued to US$155.3 million by the Rapid Impacts and Need Assessment (RINA). The total
need for recovery across 10 key sectors was estimated at between US$557—767 million. For Cyclone Idai, the
RINA notes that almost 120 mm of rain fell over a period of three days (March 15—17). The delayed start of the
rainy season, followed by lower than normal rainfall created extremely dry soils dry, which prevented the
torrential rainfall of Cyclone Idai from being absorbed. This exacerbated the run-off and worsened flash floods.

% UNDP and ZRBF. 2016. Mapping of Selected Hazards Affecting Rural Livelihoods in Zimbabwe: A District and Ward Analysis. ZRBF,
Harare.
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Figure 17: Flood map of Zimbabwe.
Source: ZRBF

Table 4 documents the most severe tropical cyclones since the 1970s up to 2012 and the amount of rainfall which
fell in 24 hours — note that this is usually only a part of the total rainfall as most cyclones result in rainfall occurring
over 1-5 days. Observed changes in the frequency of different categories of cyclones (numbers of category 4 & 5
increasing from 36 [1980-1993] to 56 [1994-2007]°* and category 5 increasing®) and future climate change
scenarios both suggest that whilst there may not be changes in the total frequency of cyclones in the southwest
Indian Ocean, the proportion of cyclones in the high intensity categories (4 & 5) is expected to increase relative
to the proportion of category 1-3 cyclones®®

Table 4: Cyclone frequency and intensity in Zimbabwe.

Month/year Name 24-hour precipitation (mm)

January 1976 Danae 78.5
February 1977 Emilie 175
January 1986 Berobia 179
February 1997 Lissette 62.5
February 2000 Eline 153
February 2003 Japhet 204

Source: IUCN cited in Davis and Hirji (2012)

1.7  Vulnerability to climate change: key risks and impacts to agricultural livelihoods in
southern Zimbabwe

The key climate change risks are from increasing temperatures, more variable and extreme precipitation,
increasing aridity, and the intensification of droughts and floods. All of these changes in climate place significant
threats on traditional crop-livestock strategies practiced by smallholders in southern Zimbabwe and the country’s
agro-based economy. Increasing temperatures, coupled with reducing rainfall and increasing evapotranspiration,
lead to increased aridity, the expansion of marginal lands and decreasing ability of soils to retain water. Punctuated
by increasingly intense extremes, reducing and variable precipitation is projected to cause changes to the growing

% Mavume A. et al. (2009) Climatology and Landfall of Tropical Cyclones in the South West Indian Ocean. Western Indian Ocean J. Mar.
Sci. Climatology & Vol. 8, No. 1, pp. 15-36

% Mawren, D., and C. J. C. Reason (2017), Variability of upper-ocean characteristics and tropical cyclones in the South West Indian Ocean,
J. Geophys. Res. Oceans, 122,

% Knutson, T. R., McBride, J. L., Chan, J., Emanuel, K., Holland, G., Landsea, C., Sugi, M. (2010). Tropical cyclones and climate change.
Nature Geoscience, 3(3), 157-163. https://doi.org/10.1038/ngeo779
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season and crop patterns, posing significant implications to yields and national revenues. Increased temperatures
also pose risks such as increasing the likelihood of veld fires and changes to the distribution and seasonality of
diseases, as well as rangeland productivity, which have particular implications on livestock production systems.
These climate threats significantly reduce the production capability of crop and livestock systems, threaten
agricultural based livelihoods and place further strain on already scarce water resources. The threats these changes
pose to communities’ food and income security and their ability to adapt to climate change are discussed in more
detail below.

1.7.1 Impacts of climate change on agricultural livelihoods

1.7.1.1 Cropping systems

Rainfall is one of the most critical factors determining the production of crops and livestock. The impacts of
climate change on agricultural livelihoods are illustrated by the impacts of declining rainfall on the production of
maize, the staple food crop in southern Zimbabwe. Maize is extremely susceptible to changes in water because of
its comparably high yield sensitivity to water stress®’. Analysis by Nyabako and Manzungu (2012) shows that
smallholder farmers who live in AERs III, IV and V will be unable to grow rain-fed maize under climate
change, even using current drought tolerant varieties’®. Increasing temperatures and rainfall variability,
leading to increasing aridity of lands and reduced water availability, are causing maize to become increasingly
unable to grow under current ecological conditions. This has direct consequences for the food and income
security of about 3.9 million people (or 700,000 households) across the southern provinces®. Nyabako and
Manzungu (2012) further highlight that the area suitable for growing rainfed medium maturing maize varieties
will decline to below 20% in AERs IV and V and, overall, predict that only 2% of Zimbabwe’s land area, mainly
in AER I, will be suitable for growing high yielding late maturing maize varieties'®. A World Bank (draft)
analysis of rain fed crop yield relative to irrigated yield and spatial distribution of rain-fed crops for the baseline
period of 1950-1999 and under climate change (for the period 2041-2050), has modelled the major grain and cash
crops: maize, sorghum, millet, groundnuts, cotton and tobacco, reinforces their findings'®!. As shown in Figure
18 and Figure 19, ‘mean change in rain-fed yield fraction relative to irrigated show a negative change for all
crops, with the largest decreases in southern parts of the country. The decrease is particularly extreme for
maize’ 2, It is also clear from the figures that under current climate conditions, southern areas of the country have
the greatest potential to increase yields (relatively) through the application of irrigation for all crops (particularly
maize). In the future, in the absence of irrigation, crops other than maize should be grown to reduce the negative
impacts of climate change on crop yields.

7 Manzungu, E. et al. 2016. (Draft) Potential impacts of Climate Change and Adaptation Options in Zimbabwe’s Agricultural Sector. World
Bank.

% Ibid.

% Ibid.

190 Tbid.

191 The analysis of the climate projections for the period 2041-2050 used data from the World Bank Enhancing the Climate Resilience of
Africa’s Infrastructure(ECRAI) Africa-wide study, complemented and calibrated using national data sources (1950s to 2010). Long term
projected climate change scenarios were based on downscaling of the global and Africa-wide data drawing on the modeling completed as
part of the ECRAI study and other studies. The data was calibrated to Zimbabwe circumstances with reference to the National Climate
Change Response Strategy.

192 Ibid. Under the majority of the 121 climate scenarios.
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Severe droughts, mid-season dry spells and floods, are causing significant shocks to agricultural production,
which threaten farmers’ livelihoods and limit economic growth in the absence of adaptive measures in the
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agriculture sector. Droughts in particular tend to have a direct impact on economic performance'®. Annual GDP
significantly declined in the drought years of 1983, 1987, 1992 and 1995'*. GDP dropped by 8% in real terms
and agriculture’s contribution to GDP fell by 3% after the 1991/1992 drought!%. The most recent El Nifio-induced
drought, recorded to be the strongest in 35 years, impacted negatively on rain fed agriculture during the 2015/16
season, and the agricultural sector as a whole is estimated to have shed 3.7% over 2016 '%197. From April 2016-
March 2017, GoZ provided food relief to nearly two million vulnerable people affected by drought at an estimated
cost of US$215 million!%1%, A few years later The Zimbabwe Flash Appeal from 2019 estimated that 5,3 million
people in drought affected districts were in urgent need of humanitarian assistance in the 2018/2019 lean season.
This reduces potential GoZ investment in adaptation measures, undermining the country’s ability to respond to
increasing climate impacts. On a reoccurring basis, droughts systematically destroy communities’ assets and
capacity to build climate risk management into their livelihoods. Droughts also have impacts on water availability
for domestic and industrial use and power generation, affecting cities and non-agriculture sectors!'°,

The increasing frequency of mid-season dry spells results in crops being exposed to severe heat stress during the
harvesting season, which can often lead to crop failure in rain-fed farming systems. Analysis by Kuri et al. (2014)
shows that mid-season dry spells are a major limiting factor on rain-fed agriculture yield potential!''. They
analyse the relationship between the number of ‘dry dekads’ — a ten-day period with a Vegetation Condition Index
value below 35%!!2 — in a particular wet season to the corresponding maize yield that was harvested at the end of
that season, using linear regression (Figure 20)!!3. The results indicate that there is a consistently significant
negative linear relationship between the number of dry dekads and average maize yield for the four consecutive
wet seasons considered in the study (from 2009 to 2013)!'!*. In other words, the higher the number of dry dekads
experienced during the crop growing season, the higher the drought related stress that the crop experiences,
resulting in poor crop yield. The models were developed over the wet season consisting of 18 dekads (the range
found in the four wet seasons), meaning a season can only have maximum of 18 dekads of which, if they are all
dry, yields are zero. Figure 20 suggests that farmers practicing rain-fed agriculture in southern Zimbabwe are the
most prone to mid-season dry spells and therefore as a result expected to experience significant deteriorations in
crop yields.

13 Glantz, M. H., Betsille, M., & Crandall, K. 2007.. Food Security in Southern Africa: Assessing the Use and Value of ENSO Information,
Environmental and Societal Impacts Group (ESIG), National Center for Atmospheric Research (NCAR), Boulder, CO 80307 USA.

104 Anseew, A. Kapuya, T., and Saruchera, D. 2012. Zimbabwe ‘s agricultural reconstruction: Present state, ongoing projects and prospects
for investment. Development Planning Division Working Paper Series No. 32. Development Bank of Southern Africa, Johannesburg.

195 Chimhou, A., Manjenga, M., & Feresu, S. 2010. Moving Forward in Zimbabwe: Reducing Poverty and promoting Growth. Second
Edition. Institute of Environmental Studies, University of Zimbabwe, Zimbabwe.

162016 Economic Review, UNDP

107 ZimVAC. 2016. Zimbabwe Vulnerability Assessment Committee 2016 Rural Livelihoods Assessment. SIRDC. ZimVAC, Harare.

1% United Nations. 2017. ZUNDAF: Development Partnership Delivers Strong Results in Zim. Available on:
http://www.zw.one.un.org/newsroom/news/development-partnership-delivers-strong-results-zim (Accessed 17 April 2017)

19 The total amount applied for in the 2016-2017 Drought Disaster Domestic and International Appeal for Assistance was $1.5 billion.
Source: ZImVAC. 2016. Zimbabwe Vulnerability Assessment Committee 2016 Rural Livelihoods Assessment. SIRDC. ZimVAC, Harare.
10 UNDP and ZRBF. 2016. Mapping of Selected Hazards Affecting Rural Livelihoods in Zimbabwe: A District and Ward Analysis. ZRBF,
Harare.

" Kuri, F. et al. 2014. Predicting maize yield in Zimbabwe using dry dekads derived from remotely sensed Vegetation Condition Index.
International Journal of Applied Earth Observation and Geoinformation. 33, pp.39-46.

12 Liu, W.T., Kogan, F.N. 1996. Monitoring regional drought using the Vegetation Condition Index. Int. J. Remote Sens. 17 (14), 2761—
2782.

113 Kuri, F. et al. 2014. Predicting maize yield in Zimbabwe using dry dekads derived from remotely sensed Vegetation Condition Index.
International Journal of Applied Earth Observation and Geoinformation. 33, pp.39-46.

114 The Shapiro-Wilk test for normality showed that the data (average yield for all wards with the same number of dry dekads) is not
normally distributed and the Spearman’s Rho correlation test indicated that there is high correlation between the average maize yield and
number of dry dekads. Source: Kuri, F. et al. 2014. Predicting maize yield in Zimbabwe using dry dekads derived from remotely sensed
Vegetation Condition Index. International Journal of Applied Earth Observation and Geoinformation. 33, pp.39-46.

37


http://www.zw.one.un.org/newsroom/news/development-partnership-delivers-strong-results-zim

q Dssinet Bound a7 i 1 ; Mg
S of Dy Doty P Sr T - | Sura of Dry Deknds P -9 '-"-'-"ﬁf."-. b = f
R Foi i 5 o - LR
1-3 i L 1.3
w-7 4=T
B-12 s [P+
- (a) : e ib)

o
%
™ '\l - -
¥ _i—.‘ .:: -
T
LS
-~
.
Dmarct Boundanss E + - 't ik X Cmmut Doundanes :' s Ty >
Sum of Dy Dakady i ‘o Gumof Dry Owinds ||/ - %
- S [ [N s -
1.3 S Bk 2 1-3 L P
A7 4-7 L
s . 813 s
.- (c) IR (d)

Fig. I Total number of dry delads experienced from Rowember to March in Zimbabwee for {a) 2005000 (&) J0R001 Y (<) 200 1/12 a0 (4] 3012113 growing seasons,
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2012/13 growing seasons.

Source: Kuri, F. et al. 2014.

Extreme flooding events can also lead to harvests being washed away and increased damage to infrastructure,
such as roads, bridges, irrigation, and agricultural processing and storage facilities. Most rural farming areas are
inaccessible due to a lack of or dilapidated infrastructure, such as small bridges and remote tracks, in part as a
result of damage from floods and heavy rains. After the recent flooding caused by cyclone Idai, a significant
number of irrigation schemes and road infrastructures were washed away or damaged and in total damages to
irrigation schemes worth US$ 4,890,000 were registered ''°.

This makes crucial services such as government extension services, markets and related information, agro-inputs
and access to finance difficult for communities to reach, increasing the level of risk communities’ are exposed to.
Flooding also increases erosion in rivers and siltation of dams and weirs, affecting agriculture productivity (see
Annexes 5 and 6 for siltation rates and sediment loads in Zimbabwe’s rivers and dams). Given the observed trends
and projected increases in high intensity rainfall, as well as the modelled future scenarios of increases in maximum
water discharges shown above, these flooding impacts are expected to be more prevalent/severe in the future.

Rising temperatures in combination with more variable and decreasing rainfall are also likely to result in
increasing aridity and the expansion of marginal lands. Furthermore, the changing seasonality of rainfall
(e.g. later onset) and temperatures will affect cropping patterns and timing, as well as threaten the ability
of crop-livestock production systems to produce meaningful yields. As shown in Figure 21, the distribution
of AERs has changed since 1960 and is projected to favour more aridity under climate change. Based on
measurements of average climatic conditions of 1972-2006 it is estimated that currently AERs II and 111, the most
suited areas for rain-fed crop and livestock production have decreased significantly, while already poorly suited
regions to rain-fed farming systems (AERs IV and V) have expanded by close to a third!''®!'7. This
contributes to rain-fed farming systems in AERs IV and V becoming increasingly unsustainable, and even mixed
crop-livestock systems in these areas are expected to become more vulnerable, as natural processes in semi-arid

115 Rapid Impacts and Needs Assessment (2019) GoZ, GFDRR, World Bank

116 Mugandani R, Wuta M, Makarau A, Chipindu B. 2012. Re-classification of agro-ecological regions of Zimbabwe in conformity with
climate variability and change. African Crop Science Journal 20:361 — 369.

117 Nyabako, T., and E. Manzungu, 2012. An assessment of the adaptability to climate change of commercially available maize varieties in
Zimbabwe. Environment Natural Resources, 2: 32-46.
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areas that sustain soil moisture for rain-fed cropping and fodder production for livestock are negatively
affected!!® 119120
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Figure 21: Zimbabwe’s spatial distribution of AERs as mapped in 1960 (top); and based on climate trends (bottom).
Source: Mugandani et al. (2012)

Changes in temperature and precipitation are also predicted to impact the Length of the Growing Period (LGP),
a key determinant of potential crop production. The World Bank 2016 (draft) study shows that under climate
change, the mean percentage change in LGP is highest in the south and southwest of the country, and lowest in
the north and northeast (Figure 22), indicating a shrinking LGP in southern parts of Zimbabwe'?!. Communities
in southern areas may therefore experience even further constricted production cycles and changes to seasonality,
triggering and demanding adaptive responses in livelihood strategies regarding crop choices and harvesting
scheduling.

118 Kahinda et al. 2007. Rainwater harvesting to enhance water productivity of rain-fed agriculture in semi-arid Zimbabwe. Physics and
Chemistry of the Earth, 32 (2007), pp. 1068-1073.

119 Wani, et al. 2009. Rain-fed Agriculture: Unlocking the Potential. Wallingford, UK. pp: 124-132.

120 Tadross. M, P. et al. 2008. Growing-season rainfall and scenarios of future change in southeast Africa: implications for cultivating maize.
Climate Research: Integrating analysis of regional climate change and response options. Vol. 40, pp.147-161.

121 According to the spatial distribution of the mean percentage change across 121 climate scenarios (taken from the World Bank’s (2015)
Enhancing the Climate Resilience of Africa’s Infrastructure (ECRAI) Africa-wide Study and complemented and calibrated using national
data sources (1950s to 2010). Source: Manzungu, E. et al. 2016. (Draft) Potential impacts of Climate Change and Adaptation Options in
Zimbabwe’s Agricultural Sector. World Bank.
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Figure 22: Mean change in Length of the Growing Period under climate change 2041-2050 (%) from Baseline 1950-1999.
Source: World Bank (draft)

Yield reductions in crops, particularly cash crops, will significantly reduce household and national level
revenues, incomes and employment!'?2. Mano and Nhemachena (2007) predict that a 2.5° C increase in
temperature can cause a significant decrease of net farm revenue by US$400 million across the country, and a
decrease in precipitation of between 7 and 14% would result in a decrease in farm revenue of US$300 million!?.
The financial losses incurred from cash crop yield reductions will substantially undermine rural livelihoods, as
there will be a significant loss of farm jobs, wages, and net farm incomes, which finance various social needs (e.g.
health, education etc.)'?*. While this will profoundly affect rural livelihoods, both directly in terms of even more
limited employment opportunities and indirect effects of a worsening rural economy (for those currently outside
of employment opportunities), it will have drastic implications for the national economy, given the heavy reliance
on agro-based industries.

1.7.1.2  Livestock systems

Climate change impacts on livestock production systems pose a major threat to rural household food and income
security, as livestock production (usually cattle or goat) for many farming livelihoods plays an important role as
a means of diversification of income for food, school fees and healthcare, among other basic needs, and a major
source of insurance against seasonal crop failures, as livestock can be sold to purchase food during drought
years'?>12 Livestock production systems are common in the southern provinces: In 2016 Masvingo and
Matabeleland South provinces had approximately 1 002 446 and 565 073 million cattle respectively. The two
provinces have about 28% of the national cattle herd. (see Annex 3 for an overview of livelihood strategies)!?’.
Livestock is grazed on rangelands. Increasing temperatures and variable precipitation are causing Zimbabwe’s
distinctive 7-8 month dry season to intensify and lengthen (see Figure 7) and droughts to increase in both
occurrence and frequency, the impacts of which pose significant and particular threats to livestock production
systems. Increased soil erosion and reduced natural soil processes are projected to have severe effects on natural
forage production. Primary biomass production (or Net Primary Productivity) is predicted to fall over the next 35

122 Manzungu, E. et al. 2016. (Draft) Potential impacts of Climate Change and Adaptation Options in Zimbabwe’s Agricultural Sector.
World Bank.

123 Mano and Nhemachena. 2007. Cited in: Manzungu, E. et al. 2016. (Draft) Potential impacts of Climate Change and Adaptation Options
in Zimbabwe’s Agricultural Sector. World Bank.

124 Manzungu, E. et al. 2016. (Draft) Potential impacts of Climate Change and Adaptation Options in Zimbabwe’s Agricultural Sector.
World Bank.

125 Ibid.

126 IFAD. 2016. Republic of Zimbabwe: Smallholder Irrigation Revitalisation Programme: Detailed Design Report. East and Southern
Africa Division, Programme Management Department, IFAD.

127 ZimVAC. 2016. Zimbabwe Vulnerability Assessment Committee 2016 Rural Livelihoods Assessment. SIRDC. ZimVAC, Harare.
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years from 8 tonnes to 5 tonnes/ha, significantly decreasing the potential use value of rangelands'?*'?°, Lack of
feed during dry seasons and droughts is the number one cause of livestock death (Figure 23)'3°. The 2015/16
El Nifio-induced drought resulted in widespread crop failure and deaths of over 25,000 cattle, mainly in southern
parts of the country, with 15,000 cattle lost in Matabeleland South, Masvingo and Manicaland'3!. Also, recent
studies of farming systems have demonstrated increasing conflicts among livestock and cropping systems and
wildlife, as livestock are being pushed out of farming systems due to a lack of suitable grazing space'*2. Reduced
forage has resulted in increased wildlife movement into communal areas and irrigation schemes in search of
pastures. Greater incidences of veldt fires related to increased temperatures are another predicted impact, also
threatening the carrying capacity of rangelands. Additionally, reduced livestock watering sources, especially in
communal areas, presents a serious challenge. In the drier areas (AERs IV and V), the water table decreases in
the dry season to the point where in some cases it is too expensive for farmers to pump water, meaning farmers
are unable to provide livestock with fresh water to keep them alive.
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Figure 23: Causes of cattle loss in Zimbabwe during the 2015/2016 agricultural season.

Source: ZimVAC, 2016

Increasing temperatures also affect the distribution of diseases, which are a major cause of cattle loss across
the country (Figure 23) . According to the 2013 ZimVAC report, districts in southern Zimbabwe (areas close to
Save Valley and Malilangwe, Gonarezhou; Umzingwane and Tuli) were the most affected in the country, and
areas close to protected areas within these districts experienced the greatest incidence of animal diseases, due to
the interaction between livestock and wildlife, as they seek out water and forage matter. Diseases such as heart
water, blackleg, Newcastle, foot and mouth and anthrax are common. Climate change impacts are predicted to
increase the spread, diversification, distribution, range, prevalence, incidence and seasonality of diseases. Climate
change may also affect the spatial extent of other livestock disease outbreaks. For example, trypanosomiasis cases
can rise through modification of habitats suitable for tsetse-flies, which are expected to change under climate
change.

1.7.1.3  Land degradation and siltation

Climatic variations and extreme climate events, such as torrential rains and flooding, are some of the major factors
contributing to, or even triggering, land degradation. Rising temperatures have been and will continue to increase
evapotranspiration, contributing to poor organic matter production and low soil aggregation stability, resulting in
higher potential for wind and water erosion and reduced ability to maintain moisture in the soil. This is worsened
by climate-induced torrential rains and flash floods that wash off soil in the catchment and cause concomitant
damage to infrastructure. In the absence of irrigation technologies for harnessing water and limited use of effective
water and moisture conservation practices in rain-fed farming systems, climate-induced water stress may force
more smallholders into stream-bank and in-stream cultivation, as well as deforestation in search of land with
access to water resources. This in turn increases the likelihood of the degradation of land from erosion, which

128 Net Primary Productivity provides an estimate of how much biomass and therefore forage is available in a rangeland.

129 Vulnerability studies on the livestock sector, carried out during formulation of Zimbabwe’s Second Communication to the UNFCCC:
Mavedzenge, et al. 2006. Changes in the livestock sector in Zimbabwe following land reform: the case of Masvingo province.
www.lalr.org.za. Ndebele, et al. 2007. Cattle breeding management practices in the Gwayi smallholder farming area of South-western
Zimbabwe. Livestock Research for Rural Development 19 (12). Available on: http://www.lrrd.org/lrrd19/12/ndeb19183 .htm (Accessed 18
July 2016)

130 ZimVAC. 2013. Zimbabwe Vulnerability Assessment Committee 2013 Rural Livelihoods Assessment. SIRDC. ZimVAC, Harae.

31 ZimVAC. 2016. Zimbabwe Vulnerability Assessment Committee 2016 Rural Livelihoods Assessment. SIRDC. ZimVAC, Harare.

132 Mavedzenge, et al. 2006. Changes in the livestock sector in Zimbabwe following land reform: the case of Masvingo province.
www.lalr.org.za. Ndebele, et al. 2007. Cattle breeding management practices in the Gwayi smallholder farming area of South-western
Zimbabwe. Livestock Research for Rural Development 19 (12). Available on: http://www.lrrd.org/lrrd19/12/ndeb19183 .htm (Accessed 18
July 2016)
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increases siltation in river-beds and man-made water delivery channels, reducing the lifespan of dams and
irrigation infrastructure. Overall, this results in a potential reduction in the availability of water for crop
production for both irrigated and dryland farming systems and compromises yields and ecosystems on a
catchment level. A survey by Interconsult on siltation rates within small to medium sized dams in communal
lands revealed that sediment yields were about 400 to 700 tonnes/km2/yr!33. This would result in a 5 to 10%
loss in live storage over a 72 to 115 year period. See Annex 5 for a record of annual average sediment load in
Zimbabwe’s rivers and stations and Annex 6 for siltation rates in dams.

1.7.1.4 Water resources and irrigation

Water resources are subjected to high hydro-climatic variability over space and time, and are a key constraint to
Zimbabwe’s continued economic development'3*. Severe impact on water resources has mostly been felt in rural
households’ water supply. Groundwater provides water to more than 70% of the population'. It is the main
water source for domestic use and crop and livestock watering in rural areas and a major source of water
for small scale irrigation!*®, Zimbabwe has limited groundwater resources due to weathered and fractured
crystalline rock formation of the basement complex that underlies more than 60% of the country'*’. It is estimated
to be in the region of 6 km?/per year. Total renewable surface water resources are estimated to be 20 km?/year,
while internally produced water resources account for 12.26 km3/yr!38, Potential yield is predicted to be 8.5 km*/yr
(of which 56% is already committed), with the balance of 3.7 km?®/yr available for irrigation and other uses.
Irrigation uses 82% of the developed water resources, mining 3%, urban and industry 1.4%, and conservation,
mining and hydropower generation 1%!3°. Based on available internal renewable water resources, the irrigation
potential of the country is estimated at around 365,000 ha, considerably less than irrigable land, which is estimated
at 600,000 ha'*!4! The availability of water resources and inefficiencies in supply and use are therefore limiting
factors to irrigation potential. The estimation of the irrigation potential is based on a 10% risk factor and a water
supply of 10ML per hectare. In smallholder irrigation schemes, the allocation can be as high as 15 Ml/ha because
of lower irrigation efficiencies regarding operation and maintenance (O&M) in schemes. See Annex 2 for a more
detailed overview of Zimbabwe’s water resources.

Like many other sub-Saharan countries, Zimbabwe suffers from both physical and economic water scarcity.
Physical water scarcity refers to the limited availability of water resources, while economic refers to the lack of
financial and institutional capacity to develop water resources'“>. Under climate change, less water will be
available either as green water — the fraction of water that infiltrates into the soil and is available to plants, which
is the basis of rain-fed crop production and rangeland-based livestock production — or as blue water — referring to
the fraction of rainfall that reaches rivers directly as runoff or indirectly through deep drainage to groundwater
that eventually flows to rivers as base flow, as well as water stored in dams and lakes, which is critical for
irrigation'®, Groundwater will be most affected in the southern catchments of Mzingwane and Runde and
least affected in the north. The magnitude of the percentage negative change in irrigation potential will be the
same for all basins irrespective of the crops grown, and this will range from 1% for Mzingwane and 27 and 29%
for Gwayi and Sanyati respectively'#*. This means that the country’s irrigation potential could be reduced by up
to a third, to 244,550ha, if measures to improve water use efficiency are not taken.

Beginning in the mid-1900s, successive administrations have invested in smallholder irrigation schemes on
communal lands to increase water availability for agricultural livelihoods, managed by community-run Irrigation
Management Committees (IMCs) (see Annex 7 for an overview of smallholder irrigation in Zimbabwe). Irrigation
can have an enhancing and stabilizing effect on crop yields, and under the right conditions, it can enhance maize

133 Interconsult. 1985. Siltation and Soil Erosion Survey in Zimbabwe. Available on:

http://hydrologie.org/redbooks/al59/iahs 159 0069.pdf (Accessed 18 July 2016)

134 Davis, R. and R. Hirji. 2014. Climate Change and Water resource Planning, Development and Management in Zimbabwe. An Issues
Paper. World Bank.

135 MacDonald, A.M., Davies, J. and Calow, R.C. 2008. African hydrogeology and rural water supply. In: Segun. A. MacDonald, A. (Eds.)
Applied ground water studies in Africa. London. CRC Press. 127-148.

136 Tbid.

7 Tbid.

138 FAOQ. 2011. FAOSTAT. Available on: http://www.fao.org/countryprofiles/index/en/?iso3=ZWE (Accessed 18 July 2016)

139 ZINWA. 2009. Assessment of surface water resources of Zimbabwe and guidelines for planning. Harare, Zimbabwe.

140 EuroconsultDelft/Hydraulics Laboratory/Royal Tropical Institute. 1987. Study on options and investment in irrigation development:
Country report, Zimbabwe.

141 Food and Agriculture Organisation (FAO) 2011. Aquastat, Zimbabwe.

142 Van Koppen, B. 2003. Water Reforms in Sub-Saharan Africa: What is the difference? Physics and Chemistry of the Earth, 28: 1047-
1053.

143 Ringersma, J., Batjes, N. and Dent, D. (2003). Green Water: Definitions and Data for Assessment. Report 2003/2. 1SRIC -World Soil
Information, Wageningen.

144 Manzungu, E. et al. 2016. (Draft) Potential impacts of Climate Change and Adaptation Options in Zimbabwe’s Agricultural Sector.
World Bank.
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and other yields by up to 440% (Table 5)'**. Crops grown under irrigation account for almost half of the total
value of marketed crops in the country'#®, yet only 3% of arable land is irrigated'#’. Irrigation allows for double
cropping, as farmers are able to crop in the dry winter season when dryland production is virtually impossible, as
well as in the traditional summer rainy season'#®. Irrigation also allows farmers to practice more intensive crop
production and diversification into higher-value crops for local and export markets, increasing their opportunity
to generate revenue and the ability to manage risks and uncertainties'*’. Irrigation provides income and
employment benefits for communities directly on schemes and the wider rural population. Incomes for irrigation
farmers are usually higher than dryland farmers, and, in some cases, are substantially higher than the annual
minimum wage of an unskilled urban worker in the Zimbabwean industry sector. Schemes themselves act as a
direct source of employment, as they hire labour to assist in land preparation, weeding and harvesting, where
payment is in cash and/or in kind. Cash crops grown under irrigation can also create employment, through
backward and forward linkages (involving rural input suppliers and rural agro-dealers), as well as indirectly
through multiplier effects.

Table 5: Impact of irrigation on crops commonly irrigated in Zimbabwe. Source: ECA (2013)

Crop Yield under rain fed Yield under irrigation | Impact of irrigation on yield (%)
(t/ha) (t/ha)
Maize 1.6 5.8 263
Groundnuts 0.5 2.7 440
Soya beans 1.4 2.4 71
Cotton 0.8 2.4 200
Tobacco 2.0 2.9 45
Sugarcane - 110 -
Wheat - 5.2 -
Barley - 5.0 -
Beans 1.0 1.3 30
Coffee 1.2 1.7 42
Tea 2.8 3.2 14
Tomatoes - 20 -

Despite irrigation being a priority government investment!>, only a few communities have access to small-scale,
functional irrigation infrastructure. Available data shows that only 19 percent of all rural wards in the country
have irrigation schemes and non-functioning irrigation schemes are widespread'>!. According to the 2014
ZimVAC report, only 44% of irrigation schemes under the control of smallholders (through IMCs) are functional
(Figure 24)'%2, These findings were corroborated by visits to 13 irrigation schemes during the preparation of this
proposal, where 50% of the schemes were found to be either not operational or operating sub optimally, and
reinforced by visits to a further 16 irrigation schemes in the Climate Resilient Irrigation Sub-assessment.

Potential benefits from years of investment in smallholder rural irrigation development intended to boost food
production have not been realised or have been lost due to climate induced dry spells, high temperatures, as
well as flooding and torrential rains that cause high surface runoff, deposit silt in rivers and dams and destroy
infrastructure, thereby reducing water storage capacity. Several studies on smallholder irrigation schemes and
rain fed agriculture reveal that maize yields have dropped from an average St/ha to as low as 0.8t/ha and
0.1t/ha respectively as a result of climate induced water supply deficit and temperature stress!33154155, Analysis
by Makadho (1996) investigating the effect of two climate change scenarios (CCM x 2 CO, and GFDL x 2 CO,)

145 Economic Consulting Associated/Dorsch International Consultants/Brian Colquohoun, Hugh O’Donnel and Partners, 2013. Zimbabwe:
Water sector investment Analysis: Full Technical Report, Harare, Zimbabwe.

146 FAO. 1995. Irrigation in African in Figures. FAO, Rome, Italy.

147 World Bank. 2015. Supporting Zimbabwe’s climate resilience agenda: Background notes in support of the National Climate Policy,
including Note A: Agriculture; Note B: Water; Note C: Climate Resilient Infrastructures; Note D: Forests; Note E: Technical Appendix on
Climate Change Scenarios.

48 IFAD. 2016. Republic of Zimbabwe: Smallholder Irrigation Revitalisation Programme: Detailed Design Report. East and Southern
Africa Division, Programme Management Department, IFAD.

149 Tbid.

150 See Chapter 2: NCCRS, NCP, Comprehensive Agricultural Policy Framework etc.

151 ZimVAC. 2016. Zimbabwe Vulnerability Assessment Committee 2016 Rural Livelihoods Assessment. SIRDC. ZimVAC, Harare.

152 ZimVAC. 2014. Zimbabwe Vulnerability Assessment Committee 2014 Rural Livelihoods Assessment. SIRDC. ZimVAC, Harare.

153 Chancellor, F. 2004. “Sustainable Irrigation and the Gender Question in Southern Africa”. University of Zimbabwe Publications, Harare.
154 Unganai, S.L. and A, Murwira. 2010. Challenges and opportunities for climate change adaptation among smallholder farmers in
southeast Zimbabwe. 2nd International Conference: Climate, Sustainability and Development in Semi-arid Regions [August 16-20, 2010].
Fortaleza-Ceara, Brazil.

155 Manzungu, E. and Zaag van der, P. 1996. Continuity is smallholder irrigation. In; Manzungu, E. and Zaag van der, P. (eds.) The practice
of smallholder irrigation: Case studies from Zimbabwe, Harare: University of Zimbabwe Publications, 1-28.
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on maize in four locations (Karoi, Masvingo, Beit Bridge and Gweru) shows that irrigated maize yields are
projected to decrease by between 11 and 17% compared to normal climate (the baseline). Also, many smallholder
irrigation schemes are located in poor rainfall catchments that are predicted to experience even less rainfall as a
result of climate change. Therefore, it is likely that many schemes will become increasingly inefficient over time
if they do not have adequate water storage and capture facilities that factor in climate-induced water shortage and
highly variable rainfall'>®. Additionally, the increase in frequency and intensity of extreme events, such as
droughts and floods, pose increasingly significant risks to existing irrigation scheme infrastructure and
management systems. Intense floods are likely to damage infrastructure that does not have the ability to withstand
extreme events and water fluctuations. Such impacts compromise traditional irrigation design and complicate
water resource management regarding pumping operation and irrigation scheduling. Increases in storms and flash
flooding, which contribute to siltation, will also reduce the functionality and efficiency of irrigation infrastructure
over time.
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Figure 24: Status of irrigation schemes in selected wards.

Source: ZIMVAC, 2014

1.7.2  Disproportionate impacts on women and vulnerable groups of climate change affected
agricultural livelihoods

The impacts of climate change, which often manifest in multi-hazards, are multi-faceted. For example, a flood
can cause seemingly obvious impacts, such as loss of crops, destruction of water storage facilities and damage to
roads, which reduce food and income security and access to vital services. Flood damage can also cause more
indirect and subtle impacts, such as preventing people living in rural areas from accessing medical services,
particularly daily medication such as HIV antiretroviral drug. They are also multi-faceted in the different ways in
which they affect individuals, households, communities and systems, depending on their inter-dependent socio-
economic circumstances, capacities, and access to rights and resources!’.

Women are disproportionately affected by climate change. Zimbabwe’s demographic data published by the
National Statistical Agency shows that more women than men are poor and live in rural areas where livelihoods
are intimately linked with natural resources and are extremely vulnerable to climate change impacts'>®13°. Gender
differences in property rights, access to information, finance, markets, and cultural, social and economic roles
equip women with the least capacity to cope or prepare for climate risks, resulting in women experiencing the
greatest impacts. Unequal access, control and ownership over natural resources by women excludes them from
important decision and policy-making institutions that govern the natural resources on which their livelihoods
depend on. Governance and decision-making structures at all levels are still dominated by men. This is
demonstrated by the absence of gender in policy frameworks involving the management and protection of

156 Economic Consulting Associated/Dorsch International Consultants/Brian Colquohoun, Hugh O’Donnel and Partners. 2013. Zimbabwe:
Water sector investment Analysis: Full Technical Report, Harare, Zimbabwe.

157 Gender analysis for the GCF feasibility study and proposal

158 ZIMSTAT. 2014. ZIMSTAT. Available on: http://www.zimstat.co.zw/ (Accessed 5 May 2017)

139 ZimVAC. 2013. Zimbabwe Vulnerability Assessment Committee 2013 Rural Livelihoods Assessment. SIRDC. ZimVAC, Harare.
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environment and natural resources in Zimbabwe'®°. Further, the impacts of climate change will continue to widen
the gap between and exacerbate existing inequities between women and men (Table 6). For example, recurring
droughts and low rainfall patterns have impacts on accessible water supplies and fuel wood, especially in rural
areas, which increases the distances that women and girls have to walk to secure these resources. This increases
the time women will have to spend walking to fetch fuel, limiting the time they would have available to invest in
themselves, and also increases security risks. Women are also particularly vulnerable to the knock-on effects of
climate change. For example, women in some areas of Shurugwi district in Masvingo province reported that a
shift in livelihood strategies to beer brewing (more resilient to climate variabilities), led to higher alcoholism and
an increase in domestic violence and abuse against women.

Table 6: Vulnerability of women to climate change in Zimbabwe. Source: Brown et al. (2012). Climate change impacts,
vulnerability and adaptation in Zimbabwe. Climate Change Working paper No.3: December 2012

Climate Impact Underlying socio-economic risk Vulnerability of women

factors
Crop failure 70% of women in Zimbabwe are Strain on food provision

smallholder farmers Increased agricultural workload
Shortage of safe, Gendered division of household labour | Additional time required to travel
clean drinking greater distances to collect water from
water alternative sources, which may not be

clean/ safe
Exposure to violence / sexual abuse
when travelling to and from water

sources
Disease Gender division of reproductive Additional time required to care for
labour/ care young, sick and elderly
giving Women of all ages lack access to
Cultural restrictions on mobility health care
Services
Migration Males may contribute little to Increased domestic / agricultural
household income (e.g. remittances). workload
Women who become de facto Decreased coping capacity and
household heads may face difficulties insecure

in retaining control over land and other | tenure
productive assets due to unequal

property and land rights
Disaster Women and children often lack skills, Women and children are more likely to
knowledge and resources die than men during disaster events
Displacement Particular problems in temporary Women and young girls face higher
housing /relocation sites rates of sexual abuse and violence
Resource scarcity Women have lower levels of Limited time and resources to invest in
educational attainment more resilient land and shelter.
Women are over-represented in the Limited resources to invest in
informal sector alternative livelihoods

Women earn lower wages and have
limited access to markets

Gender and other vulnerabilities tend to coincide: women are more vulnerable to social problems including
unemployment and HIV/AIDS. Although Zimbabwe has made significant strides towards the reduction of HIV
prevalence, levels remain significantly high at 15% in 2010/11, and as far as reporting rates go, women have
higher HIV/AIDS rates than men (18% to 12% respectively). Also, as gender roles require women to care for the
sick and the orphans, and their role as primary caregivers in the HIV/AIDS pandemic places a severe strain on
their capacity to cope. This will be exacerbated by the increase in climate change-related diseases.

The disabled are another particularly vulnerable group. People Living with Disability (1.4 million) constitute
approximately 10% of Zimbabwe’s total population!'®!. Households with disabled members have lower mean
income, which, while other indicators are also important, impacts their ability to cope in the face of climate risks.
The 2012 National Census revealed that elderly people (65 years and above) also find it difficult to cope with

160 Chagutah, T. 2010. Climate Change Vulnerability and Preparedness in Southern Africa: Zimbabwe Country Report. Heinrich Boell
Stiftung, Cape Town.

11 DFID. 2007. Disability Scoping Study. Available on: https://www.ucl.ac.uk/lc-ccr/downloads/scopingstudies/dfid_zimbabwereport
(Accessed 18 July 2016)
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climate-related extreme events or participate in adaptation initiatives to mitigate risks because of their advanced
age and home confinement'®2,

1.8

In summary, the current and expected changes in climate and the related impacts on the agriculture sector and
agricultural livelihoods are presented below:

Vulnerabilities to climate change and solutions for building resilience

Expected change in climate

Corresponding climate hazard

Impact on agriculture

Increase in temperature and

evapotranspiration

Increases in heat stress. Greater
aridity, expansion of marginal
lands and reduced soil water
retention.

Changes in suitability of crop
growing conditions, incl. length of
growing period.

Decrease in rainfall to occur in all
seasons

Greater aridity, expansion of
marginal lands and reduced soil
water retention.

Changes in suitability of crop
growing conditions, incl. length of
growing period.

The increasing temperatures and
evaporation results in crops being
exposed to heat and water stress,
which is likely to lead to crop
failure in rain-fed farming
systems.

Increasing temperatures also affect
the distribution of diseases, which
are a major cause of cattle loss
across the country.

Reduced availability of water for
irrigation and rainfed crops. In the
absence of irrigation technologies
for harnessing water and limited
use of effective water and moisture
conservation practices in rain-fed
farming systems, climate-induced

water stress may force more
smallholders into stream-bank
cultivation, which in turn

contributes to land degradation
and siltation of water bodies, water
storage and irrigation
infrastructure.

Changing seasonality:

- Shorter, more intense
core rainy season
occurring later

- Longer mid-season dry
spells. Average increase
of 10% in the longest dry
spell and increase in
aridity

Increasingly intense rainfall and
dried up soils result in high surface
runoff and increased flood risk.

Extreme flooding events can lead
to harvests being washed away and
increased damage to
infrastructure, such as roads,
bridges, irrigation, and agricultural
processing and storage facilities.

Seasonal  variability = impact
cropping patterns as well as crop
production and livestock
production yields

The increasing frequency of mid-
season dry spells results in crops
being exposed to severe heat stress
during the harvesting season,
which is likely to lead to crop
failure in rain-fed farming
systems. Similarly, increased heat
stress, lack of feed and limited
water resources is likely to lead to
more livestock deaths.

Yield reductions in  crops,
particularly cash crops, will
significantly reduce household and
national level revenues, incomes
and employment

162 ZIMSTAT. 2012. Zimbabwe Population Census 2012. Population Census Office. ZIMSTAT.
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The changes in climate significantly impact smallholder farmers on dryland, especially women, threatening food
and income security owing to climate induced water scarcity and declining agricultural production. Potential
benefits from years of investment in smallholder rural irrigation development intended to boost food production
have not been realised or have been lost due to climate induced dry spells, high temperatures, as well as flooding
and torrential rains. Considering Zimbabwe’s significant levels of vulnerabilities in the agricultural sector, the
following potential solutions were selected for this feasibility study to focus on:

- Climate resilient water infrastructure

- Climate resilient agricultural practices and value chain development

- Climate information services for informed agricultural decision making

Trends in temperature: Trends in rainfall: Expected trends in temperature: Expected trends in rainfall:

Increase in temperature and Decrease in rainfall of 5% since Increasing temperature and Decrease in rainfall projected to occur in all

evapotranspiration. Days have start of 20% century. Considerable evapotranspiration. Warming up to 3-4 seasons, by 2080, annual rainfall is projected to

become significantly hotter since spatial and temporal interannual degrees C by anticipated by the end of decrease by 5-18%.

1971. Maximum temperatures variability. Later onset of rains, the century. Highest expected mean Changing seasonality: Shorter, more intense

increasing. increase in intensity and frequency changes just before rainy season. core rainy season occurring later. Longer mid-

of heavy rainfall events, increased season dry spells. Average increase of 10% in
proportion of low rainfall years the longest dry spell and increase in aridity

Current climate change related hazards: Expected climate change related hazards:

Increases in heat stress. Greater aridity, expansion of marginal lands and Increases in heat stress. Greater aridity, expansion of marginal lands and reduced soil water

reduced soil water retention. AER’s IV and V have expanded by close to a third retention. Changes in temperature, decreasing rainfall and longer mid season dry spells

since the 1960’ies. Increasingly intense rainfall and dried up soils result in high impact on suitability of crop growing conditions, incl. length of growing period, types of

surface runoff and increased flood risk. Seasonal variability impact cropping crops and expected yields. Changing seasonality impact cropping patterns as well as crop

patterns as well as crop production and livestock production yields production and livestock production yields. Increasingly intense rainfall and dried up soils
result in higher surface runoff and increased flood risk.

Observed agricultural risks: Expected agricultural risks:

Rainfed farming (crop and livestock) is increasingly unsuitable, with current Severe impact on cropping systems pose direct consequences for the food, water and income

agricultural crops and methods. Extreme rainfall events coupled with land security of smallholder farmers. Expected crop yield reductions significantly reduce

degradation impacts water storage and irrigation infrastructure. household and national level revenues, incomes and employment. A 2.5°C temperature
increase can cause a decrease in net farm revenue by USD 400 million. A 7 to 14%
precipitation decrease would result in a decrease in farm revenue of USD 300 million.

) 2

Potential solutions to address cul‘l'en\t{limate trends to build resilience of
vulnerable smallholder farmers to expected risks
- Climate resilient water infrastructure and efficient water use for agriculture
- Climate resilient agriculture practices and value chain development
- Climate information services for i.uﬁ_o{med agricultural decision making
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1.9  Vulnerability to climate change: Geographical targeting

Based on consultations with Government of Zimbabwe and other key stakeholders , the above described analysis
of historic climate data and projected climate risks and the analysis of climate change impacts on agricultural
livelihoods, it is recommended that the focus of the project should be on the three southern provinces,
Matabeleland South, Masvingo and Manicaland, and in particular on districts based in the Save, Runde and
Mzingwane river basins given their significant vulnerability to climate change. In line with this analysis, the
Climate Resilient Irrigation Sub-assessment undertook an analysis of irrigation schemes in this area and employed
a selection approach that mapped irrigation potential against climate vulnerability and poverty. This sub
assessment identified 52 potential irrigation sites (see Figure 25) and annex 8 for a detailed methodology.
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Figure 25: Proposed irrigation schemes mapped against mid-season dry spell risks (based on Zimbabwe Resilience Building
Fund data).

Simultaneously, the Value Chain Sub-assessment identified priority ‘climate resilient’ value chains in the
southern provinces, mapping market demand, including proximity to buyers, availability of inputs, storage and
post-harvest management requirements as well as potential for climate resilient crop and livestock production to
be expanded. This mapping took into account the experience of farmers in growing crops to utilise local,
indigenous knowledge, and the agro-ecological conditions across the southern provinces.

Building on these analyses, the Climate resilient agriculture Sub-assessment consulted key stakeholders in
government, research institutions and farmers on the agronomic suitability, challenges and opportunities of the
priority crops and livestock combinations identified for the climate resilient value chains in combination with the
selected vulnerable areas. The CRA Sub-assessment determined successful baseline experiences for promoting
climate smart agricultural practices and developing value chains to take into account climate resilience
considerations. The focus was on matching the proposed crop-livestock combinations analysed in the value chain
sub assessment with the relevant CRA practices to strengthen the adaptive capacities of smallholders to climate
change. The CRA package consultations also served as a space for validating the choice of irrigation schemes
with AGRITEX Officers and provided important information on priority districts and wards for implementation
of the proposed CRA packages.

The prioritisation of districts and wards was based on the occurrence of mid-season dry spells as identified by the
ZRBF hazard mapping of historic climate vulnerabilities and AGRITEX extension officers’ experiences of district
and ward climate vulnerability levels. This targeting exercise identified 15 priority districts, with a total of 386
wards, and 137 priority wards in the southern provinces (tabulated in

Table 8). MLAWCCR recommended to focus on contiguous districts in each province and in at least 50% of the
wards to ensure maximum effectiveness.

Table 8 shows the demographic characteristics of the proposed districts. It shows that these districts comprise of
386 wards in total accounting for 2,362,683 people, of whom, 2,302,121 people reside in rural areas. It is estimated
that the majority of wards across the 15 districts will benefit from a component on climate information services.
Out of the total number of wards, 137 climate vulnerable wards have been proposed for implementation of CRA
packages with a total population of 751,935 persons and an estimated total rural population of 543,619.0ut of the
wards selected for implementation of CRA packages, the irrigation schemes based in most climate vulnerable
wards were selected. Based on this analysis, 21 wards will benefit from investments in irrigation schemes,
reaching out to an estimated 5,899 households and 29,495 people.

48



Table 7: Proposed project districts

Province

District

Manicaland / Save catchment area

Buhera, Chipinge, Chimanimani

Masvingo / Runde catchment area

Masvingo, Chivi, Bikita, Zaka, Chiredzi, Mwenezi

Matabeleland South / Umzingwane

Umwingwane, Matobo, Mangwe, Insiza, Gwanda, Beitbridge

Table 8: Population in Manicaland, Masvingo and Matebeleland South districts.

Source: Computed from Zimstat (2012), Poverty Atlas (2015), ZRBF hazard mapping

Total
. peries number of 5 Total rural
Province District wards per Total population population District % of
district poor population
Beitbridge Rural 15 80,083 80,083 68,0%
Gwanda 24 115,778 112,999 69,7%
Insiza 23 100,333 100,333 0
Matabeleland 17,1%
South Mangwe 17 66218 65,821 73,2%
Matobo 25 93940 93,376 76,6%
Umzingwane 13 62990 62,612
82,1%
Total 117 519,342 515,224
Bikita 32 162,365 158,793 72.1%
Chivi 32 166049 145,127 65,8%
) Chiredzi 32 275759 275,483 62.5%
Masvingo - :
Masvingo 35 211,215 205,301 54,1%
Mwenezi 18 166993 162,651 80,9%
Zaka 34 181,301 181,120 69,6%
Total 183 1,163,682 1,128,475
Buhera 33 245,878 238,993 78,0%
Manicaland Chimanimani 23 134940 128,058 76,8%
Chipinge 30 298,841 291,370 79,6%
Total 86 679,659 658,421
Grand Total 386 2,362,683 2,302,121

Table 9 provides an overview of the number of targeted wards and total target ward population. In addition Figure
26 provides an overview of targeted wards mapped against risks of mid-season dry spells and proposed irrigation

schemes.

Table 9: Target wards and population

Overview of number of wards and target population

Total estimated
population
. — Number of Total target ward | depending on
Province District targeted . .
wards population agricultural
livelihoods in target
wards
Matabeleland South Beitbridge 5 19,591
Gwanda 13 72,793
Insiza 16 66,307
Mangwe 6 23,597
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Matobo 16 67,590
Umzingwane 7 26,527
Total 63 276,405 193483
Bikita 4 16,326
Masvingo Chiredzi 8 58,316
Chivi 9 45,286
Masvingo 5 50,591
Mwenezi 9 30,241
Zaka 4 17,368
Total 39 218,128 152689
Manicaland Buhera 13 101,484
Chimanimani 7 34,019
Chipinge 15 146,563
Total 35 282,066 197446
Grand Total 137 776,599 543619
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Figure 26: Proposed project districts, climate vulnerable wards and irrigation schemes
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2 Policy and institutional frameworks related to agriculture

This chapter presents an overview of the policy and institutional frameworks relevant to water and irrigation,
agriculture and climate services to understand who delivers services to smallholder farmers and how they are
provided. The chapter is divided into an overview of policies and strategies and an analysis of relevant institutions
and institutional frameworks.

2.1 National development policies and strategies

2.1.1 Zimbabwe Agenda for Sustainable Socio-Economic Transformation

The Zimbabwe African National Union Patriotic Front (ZANU PF) Government has put in place a five-year
economic blueprint plan: the Zimbabwe Agenda for Sustainable Socio-Economic Transformation (ZimAsset),
with a vision to move “towards an empowered society and a growing economy”, scheduled to run from 2013 to
2018'6%, ZimAsset is a cluster based plan, where areas of the economy are grouped together to integrate policies
across Ministries and departments. The plan has four clusters: a) Food Security and Nutrition; b) Social Services
and Poverty Eradication; c) Infrastructure and Utilities; and d) Value Addition and Beneficiation, with two sub-
clusters: Fiscal Reform Measures and Public Administration, Governance and Performance Management. In
2015, GoZ delivered a Ten Point Plan to support operationalisation of ZimAsset, which includes developing the
agriculture value chain, developing water infrastructure and encouraging private sector investment.

ZimAsset recognises agriculture as a key productive economic sector to generate growth and create employment.
Programming across clusters is geared to strengthen agriculture. For example, the Food Security and Nutrition
Cluster includes rehabilitation of irrigation infrastructure and promotion of drought resistant, high yielding and
heat tolerant crop varieties; and the Value Addition and Beneficiation cluster includes investment in agriculture
and agro-processing value addition activities. ZimAsset recognises that ‘climatic changes affect the country’s
agro-based economy’'®* and identifies ‘climate change policy’ as a cluster output for the key result areas on policy
and legislation and environmental management !9,

Eradicating poverty is a top priority of the ZimAsset and UNDP has supported the development of an Interim
Poverty Reduction Strategy Paper for Zimbabwe (IPRSP): 2016-2018 to support implementation of poverty
reduction interventions consistent with the visions set out in ZimAsset. It is expected that a full Poverty Reduction
Strategy Paper (PRSP) will be developed and anchored on a successor programme to Zim Asset. The IPRSP is
also part of current efforts for re-engagement with international donors and banks.

2.1.2  Transitional Stabilisation Programme

The ZimAsset was followed by the Transitional Stabilisation programme as the national economic blueprint for
the period 2018-2021. The TSP acknowledges that “The devastating effects of climate change faced by the region
in recent years requires interventions towards enhancing climate resilience, in particular rain fed agriculture,
central to food security and livelihoods of the rural population”.!6¢ Its targets in relation to SDG 13 include:

e Integrating climate change issues into national policies, strategies and planning and strengthen resilience
and adaptive capacity to climate related hazards and natural disasters;

e Increasing adaptation capacity;

e Strengthening early warning systems; and

e Promoting mechanisms for raising capacity for effective climate change related planning and
management, to reduce exposure of such susceptible groups as women, youths, and marginalised
communities.

The TSP recognises the role played by the Zimbabwe Resilience Building Fund in capacitating vulnerable rural
communities to withstand shocks, ultimately reducing dependency on humanitarian responses.'®” In relation to

163 GoZ. 2013. ZimAsset (2013-2018). GoZ, Harare, p.7.

164 GoZ. 2013. ZimAsset (2013-2018). GoZ, Harare, pp. 24-25.

165 GoZ. 2013. ZimAsset (2013-2018). GoZ, Harare, p.57.

166 TRANSITIONAL STABILISATION PROGRAMME: REFORMS AGENDA (October 2018 October 2018 — December 2020), p 197.
17 TRANSITIONAL STABILISATION PROGRAMME: REFORMS AGENDA (October 2018 October 2018 — December 2020), p 198.
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irrigation and water management, the TSP recognises that irrigation development initiatives will also assist
drought proofing rural communities and it promotes climate resilient water management systems, '8

2.1.3 The Revised National Gender Policy (2017)

The revised National Gender Policy (NGP) from 2017 provides a broad framework to guide and coordinate all
efforts for addressing gender inequality and discrimination in Zimbabwe and calls for gender justice, equality,
integration, inclusiveness and shared responsibility for sustainable development in Zimbabwe. One of its 10
priority thematic areas is Gender, Environment and Climate Change, which promotes assessments of gendered
vulnerabilities to climate change impacts and design of climate change adaptation interventions with gender
equality in mind. The process of developing the NGP was supported by UNDP and UN Women.

2.1.4 Climate change policies

Climate change considerations are increasingly being mainstreamed into new policy. The Renewable Energy
Policy is the most recent example, and several sectoral policies and strategies cover issues around climate change,
including the National Policy and Programme on Drought Mitigation; the Draft Disaster Risk Management Policy
and Strategy; the Second Science, Technology and Innovation Policy 2012; the Water Policy, the Agriculture
Marketing and Pricing Policy and the Small, Micro and Medium Enterprises Policy. While the National Climate
Policy (2017) provides an overall policy framework for climate change, there are practical coordination challenges
to deliver a coordinated response to climate change impacts.

2.1.4.1 National Climate Change Response Strategy

The National Climate Change Response Strategy (NCCRS) (2014) provides the strategic framework and response
plan to deal with climate change impacts. The goal of the strategy is to mainstream climate change adaptation
into planning across sectors and institutional levels in a coordinated manner, through multi-stakeholder
engagement. For ‘agriculture and food security’, key actions presented are: sustainable intensification and
commercialisation of agriculture; strengthened capacity of agricultural support services, and increased agriculture
specialisation according to AERs.

2.1.4.2 Zimbabwe’s Nationally Determined Contribution

Zimbabwe’s Nationally Determined Contribution (NDC) (2015) highlights the agriculture sector as the country’s
core vulnerability to climate change'®. Adaptation in the agricultural sector is stated as a ‘national priority,
demanding policy direction at the highest level’!”’. Activities encouraged include the promotion of adapted crop
and livestock development and CRA practices; resilience building in managing climate related disaster risks such
as droughts; and strengthened management of water resources and irrigation in the face of climate change. The
recently developed NDC Implementation Framework (2019) and the Low Emission Development Strategy (2019)
outlines the practical implementation of mitigation ambitions, economy wide, and includes a focus on the
Agriculture, Forestry and Other Land Use Sector as one of the key sectors of mitigation in Zimbabwe.
Conservation agriculture is promoted as one of the central mitigation options.

2.1.4.3 National Climate Policy

The National Climate Policy (NCP) follows the NCCRS and provides the policy framework for climate change
action in Zimbabwe. It aims to achieve coordinated delivery of strategic responses to climate change among GoZ
departments, for them to guide effective implementation with key stakeholders, including research institutes,
NGOs, international donors and private sector actors'’!. Agriculture and water are considered key sectors to
develop adaptive capacity to climate change!”>. Responses in the sectors include: integration of climate change
analyses into the planning and design of irrigation investment; promotion of irrigation and water use efficiency
in agriculture, including adequate assessment of irrigation potential and irrigation demand under climate change;
and promotion of sustainable land-use systems in line with principles of Climate resilient agriculture (CRA).

188 TRANSITIONAL STABILISATION PROGRAMME: REFORMS AGENDA (October 2018 October 2018 — December 2020), p 199.
199 UNFCCC. 2015. Zimbabwe’s Intended Nationally Determined Contribution (INDC). Available on:
http://www4.unfcce.int/submissions/INDC/Published%20Documents/Zimbabwe/1/Zimbabwe%20Intended%20Nationally%20Determined
%20Contribution%202015.pdf (Accessed 18 July 2016)

170 Ibid, p.2.

" MLAWCCR. 2016. National Climate Policy 2017. GoZ, Harare.

172 Ibid.
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2.1.4.4 The Low Emission Development Strategy

The Low Emission Development Strategy provides guidance on how Zimbabwe may implement its energy
focused NDC’s and expand the NDC’s to cover key sectors across the economy, including agriculture. The
Agriculture, Forestry and other Land Use sector is the second largest source of GHG emissions in the country.
Along with stopping net-deforestation by 2030, the most important intervention in the sector is to promote the use
of conservation agriculture, which increases soil organic carbon, supports adaptation and increased revenues from
farming and livestock management. According to the strategy projections, conservation agriculture accounts for
almost 28% of Zimbabwe’s accumulated abatement potential by 2050.

2.1.4.5 The National Adaptation Plan

The Government of Zimbabwe has accessed readiness funding for the Building Capacity to Advance National
Adaptation Planning project through the Green Climate Fund. It is expected that the country will have a National
Adaptation Plan in place by 2021.

2.1.4.6 Renewable Energy Policy

The Renewable Energy policy advocates for a larger share of renewables in the national energy mix, incentives
for renewable energy investments and access to sustainable energy for all. This includes a focus on off-grid
renewable energy technologies for areas that will not be reached by the grid in the near future (as mapped out in
the Rural Energy Master Plan 2017) and may include solar technology for use by both farmers and national
authorities. Zimbabwe is also implementing the African Development Bank’s Sustainable Energy for All Action
Agenda (SE4ALL AA) and Investment Plan (IP)!73, which have informed development of the REP.

2.1.4.7 Environmental Management Act

The Environmental Management Act (EMA) of 2002 is a framework legislation that establishes coordinated legal
and institutional mechanisms to improve national capacity for management of the environment across sectors' 7,
It provides for the Environmental Management Agency to manage all environmental issues in the country,
including water quality and monitoring, land degradation and pollution management, which operates at national,
provincial and district levels. It includes a provision for the establishment of an Environment Fund, used to
provide environmental management services across the country. It stipulates Environmental Impact Assessments

(EIA) to be undertaken in certain projects.

2.1.5 Agriculture policies
2.1.5.1 Comprehensive Agricultural Policy Framework

The Comprehensive Agricultural Policy Framework lays out a situation analysis of the agricultural sector and
identifies broad policy goals for the period 2012-2032. It states that the ‘performance of the agricultural sector
determines the overall level of people’s living standards and development of the economy’! 7. Its three main focus
areas are: 1) increasing crop productivity and diversification, ii) increasing livestock production and iii) increasing
access to irrigation. Other focus areas include input supply, trade, and strengthening agricultural extension and
research, to make sure all agricultural actors are well integrated into market systems. The Comprehensive
Agricultural Policy Framework also includes an intention on mainstreaming gender considerations into
agriculture.

2.1.5.2  Zimbabwe Agricultural Investment Plan

The Zimbabwe Agricultural Investment Plan (ZAIP) (2013-2018) is the shared national framework for
coordinating public, private and development partners’ investment into the agriculture sector, aimed at achieving
the objectives of the Comprehensive Agriculture Policy Framework (2012-2032), ZimAsset (2013-2018) and the

173 AfDB. 2016. Validation of the Zimbabwe Sustainable Energy for All Action Agenda. Available on: https://www.afdb.org/en/news-and-
events/validation-of-the-zimbabwe-sustainable-energy-for-all-se4all-action-agenda-16281/ (Accessed 18 July 2016)

17+ EMA. 2002. Environmental Management Act 13 of 2002. Amended by Act 5/2004. GoZ, Harare.

17> MLAWCCR. 2012. Comprehensive Agricultural Policy Framework (2012-2032). GoZ, Harare, p.1.
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Food and Nutrition Security Policy (FNSP) (2012)!7%. It was prepared by MLAWCCR, and is aligned to meet the
country’s commitments made under the Comprehensive Africa Agricultural Development Program (CAADP) to
allocate at least ten percent of the national budget to the pursuit of a sustained six percent agricultural growth
rate!”’. ZAIP recognises that the agricultural sector has undergone massive changes, leading to an increased
number of farmers and relatively smaller sizes of farms, which are operating at sub-optimal levels'’®. For the
sector to operate viably and profitably for farmers and the economy, ZAIP’s ‘strategic thrust’ focuses on
supporting farmers to become an integral part of domestic and export value chains'”. ZAIP states that ‘productive
and competitive capacities of farmers as well as capacities of public institutions which support farmers need to
be built across different commodities so that farmers can participate competitively and supply both domestic and
export markets’ '8, Climate change is highlighted as one of the major risks to the development of the agriculture
sector'®!. As reflected in ZAIP’s budget, priority activities include rehabilitation of irrigation, rehabilitation of
existing priority sources of water (dams, rivers, boreholes) for irrigation, and strengthening farmer associations’
and lead farmers’ capacity and in-service training for public extension staff!®2, The ZAIP also includes a focus on
gender mainstreaming to ensure balanced power dynamics between men and women in access, control and
ownership of agricultural assets.

2.1.5.3 Food and Nutrition Security Policy

The Food and Nutrition Security Policy (2013) was developed to ensure food and nutrition security for all
people at all times, particularly the most vulnerable!3. It provides a framework to inform the establishment and
strengthening of national structures, mechanisms and capacities to facilitate multi-disciplinary, broad-based
collaborative approaches for addressing food and nutrition security ', Agricultural development is seen as a
key component, allocated to MLAWCCR, and various strategic objectives include: increased agricultural
production capacity and diversification among farmers, particularly women; strengthened post-harvest
management; and investing in value-addition activities'3>. The Zimbabwe National Nutrition Strategy (2014-
2018) was launched in 2014 to support implementation of the Food and Nutrition Security policy.

2.1.6  Water and irrigation policies
2.1.6.1 Water Act and the Zimbabwe National Water Authority Act

The Water Act and the Zimbabwe National Water Authority (ZINWA) (1998), govern management of the
nation’s water resources'®!87, Water resource management arrangements are based on Zimbabwe’s seven
catchments. The Water Act (1998) includes a statutory instrument that decentralises the allocation of surface
water and groundwater to the seven Catchment Councils (one per river basins). The ZINWA Act establishes
the Zimbabwe National Water Authority and a Water Fund, financed by water user levy proceeds and an
allocation from Parliament, to manage and develop water resources 88,

The Acts are based on Integrated Water Resource Management (IWRM) principles, which include integration,
decentralization, participation, and treating water as a scarce resource with an economic and social value. They
recognize the environment as a legitimate water user and are built upon the concepts of ‘user pays’ and ‘polluter
pays’, to manage water use and regulate water pollution'®,

176 MLAWCCR. 2013. ZAIP (2013-2018). A Comprehensive Framework for the Development of Zimbabwe’s Agriculture Sector. GoZ,
Harare.

7" NEPAD. 2003. Comprehensive Africa Agriculture Development Programme (CAADP). Available on:
http://www.nepad.org/programme/comprehensive-africa-agriculture-development-programme-caadp (Accessed 18 July 2016)

78 MLAWCCR. 2013. ZAIP (2013-2018). A Comprehensive Framework for the Development of Zimbabwe’s Agriculture Sector. GoZ,
Harare.

179 Tbid.

180 Ibid, p.47.

181 Tbid.

182 Tbid.

183 FNC. 2013. Food and Nutrition Security Policy. GoZ, Harare.

184 Tbid.

185 Tbid.

186 GoZ. 1998a. Water Act [Chapter 20: 24], Government Printers: Harare.

187 GoZ. 1998b. Zimbabwe National Water Authority. [Chapter 20: 25] Harare, Zimbabwe.

188 GoZ. 1998a. Water Act [Chapter 20: 24], Government Printers: Harare.

1% MWRDM. 2012. Water resources development and management background paper: Towards a water secure Zimbabwe: Improving
governance and utilisation of water resources, Background paper for the National Water Policy for Zimbabwe. GoZ, Harare.
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2.1.6.2  National Water Policy

The National Water Policy (NWP) (2013) was put in place to guide implementation of the Water and ZINWA
Acts (1998) (above) and all aspects of water resource development and management, including protection. Its
objectives include: equity in access to freshwater by all Zimbabweans; efficient use of water among competing
users; protection of water sources; consumer and institutional accountability; and economic development!®°, It
makes a comprehensive attempt at internal harmonisation by clarifying roles and responsibilities of the various
institutions within the water sector, as well as how management of the sector should be coordinated with other
sectors. It states that ‘in view of the projected negative impacts of climate change on water resources, ZINWA
and Catchment Councils will integrate climate change into all water resource planning and design activities’'°'.

2.2 Institutional frameworks

2.2.1 Climate institutions
2.2.1.1 Climate Change Management Department

The Climate Change Management Department (CMD) of the Ministry of Lands, Agriculture, Water, Climate
and Rural Resettlement (MLAWCCR) has the mandate to coordinate national climate change action!®?. It has
grown from a relatively small and understaffed department, to a well-functioning team that covers issues related
to adaptation, mitigation and DRM '3, It has effectively pushed through policies and strategies on climate change
issues, as evidenced by the NCCRS and the National Climate Policy, and has inputted to the integration of climate
change considerations in sectoral policies. It also mainstreamed climate change in ZAIP and has been part of the
development of a national CRA framework and manual. It liaises with several development partners, donors and
other actors on projects related to climate change.

2.2.1.2  Meteorological Services Department

The Meteorological Services Department (MSD) of the MLAWCCR provides meteorological, climatological
and seismological products to be made available to major users, such as the aviation, agriculture, energy, defence,
tourism and water resources industries!**. To collect the information necessary to provide this service, MSD
operates 64 meteorological (MET) stations around the country, which provide meteorological data (rainfall,
temperature, winds, humidity etc.) on a semi-regular basis (depending on the type of stations and whether they
are manually operated or automatically transmit data to a central server). The data is primarily used to develop
and adjust weather forecasts, as well as being used to understand the climate of Zimbabwe. Three types of MET
stations are utilised (synoptic, agrometeorological/climate and rainfall-only): synoptic stations are used to
communicate synops reports to the WMO (exchanged regionally and internationally) at fixed times;
agromet/climate stations are used to monitor meteorological conditions for agriculture and climate purposes; and
rainfall-only stations are used to collect rainfall data (manually recorded by observers). MSD operates 47 manual
synoptic stations dotted around the country, 30 of which are manned by MSD staff and 17 by agricultural
extension officers. There are only 17 Automatic Weather Stations (AWS) installed. These are complemented
by 300 voluntary rainfall-only stations. Annex 9 provides the location of MET stations in the Save, Runde and
Mzingwane catchments, as well as details of how weather and seasonal forecasts are produced.

To disseminate information and products, MSD has established links with Farmer Unions and organizations at
national and provincial levels, through the provincial offices and the Farmers Guardian newsletter. The
Department holds the National Climate Outlook Forum annually, where interested stakeholders are invited and
the seasonal forecast is presented. These forums are a platform that can be used to strengthen linkages with the
various Farmers Unions and organizations in the country.

19 Sixteen key principles provide the foundation for detailed sub-sector policies and planning in line with water and water-related priorities.
These principles are informed by the SADC Regional Water Policy and more or less cover the nine thematic areas mirroring the SADC
Policy. The policy also refers to international and regional conventions and frameworks.

I MWRDM. National Water Policy. 2012. GoZ, Harare, p.22.

192 GoZ. 2017. Climate Change Management Department. Available on: http://www.climatechange.org.zw/ (Accessed 18 July 2017)

193 Through support from UNDP’s Scaling Up Adaptation Programme (2015-2018) and Supporting Climate Action for Low Emission,
Climate Resilient Development project (2016-2020).

19 GoZ. 2017. MSD. Available on: http://www.environment.gov.zw/index.php/blogs/departments/meteorological-services-department
(Accessed 18 July 2016)
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2.2.1.3  The Department for Civil Protection

The Department for Civil Protection (DCP) falls under the Ministry of Local Government, Rural Development
and National Housing. The DCP is mandated with the overall coordination of all stakeholders involved in disaster
risk management, promotion of preparedness planning and early warning systems, emergency response and early
recovery, and advocacy for integration of disaster risk reduction into development planning and interventions.

2.2.2  Agriculture and value chain institutions
2.2.2.1 Department of Economics and Markets

The Department of Economics and Markets plays a key role in coordinating agricultural policy. It is the only
department, which can act on behalf of the Permanent Secretary of the Ministry of Lands, Agriculture, Water,
Climate and Rural Resettlement and functions as the secretariat of the Ministry. It is responsible for drafting
agriculture-related policy on behalf of MLAWCCR, which includes coordination of policy drafting with other
departments, and conducts policy analysis and legal drafting of policy instruments!®>. It is also responsible for
administering issues around marketing and trade, supporting the formation of national and international
agricultural partnerships and monitoring and evaluation of agricultural projects. The Department of Economics
and Markets is a key stakeholder in managing the Zimbabwe Resilience Building Fund, which is a multi-donor
funded initiative under MLAWCCR, which provides a strong framework for mainstreaming climate risk analysis
and a focus on resilience building for vulnerable rural communities into agricultural policy and interventions (see
Chapter 3). The ZRBF has contributed to the development of a national Strategic Framework for Resilience in
Zimbabwe which has formed the conceptual basis for the inclusion of resilience building considerations in the
revised agricultural extension services policy. The CRA framework and the revision of the Rural Development
Act is also informed by the Strategic Framework for Resilience to include climate change risk analysis and
resilience building considerations.

2.2.2.2  Department of Agriculture, Technical and Extension Service

The national extension service department, the Department of Agricultural, Technical and Extension Service
(AGRITEX), hosted in MLAWCCR, is mandated to provide extension services to all farmers (rainfed crop and
livestock and irrigation farmers), in collaboration with MLAWCCR’s research institution, DR&SS (see below).
It is responsible for providing planning, technical and agricultural extension services to farmers, including farmer
training, food technology (including post-harvesting processing and product development), dissemination of
technologies, and market oriented extension for sustainable farming'®¢. To do this, AGRITEX deploys extension
personnel to all farming systems across the country. Usually, three Extension Officers are allocated per ward,
resulting in an Officer to farmer ratio 1 to 200. In rain-fed crop and livestock farming systems in regions that are
not well suited for agriculture, namely AER IV and V, often only one Officer is allocated per ward. In Manicaland
and Masvingo, AGRITEX has three Officers manning each ward, complimented by one livestock Officer. In
Matabeleland, there is one AGRITEX Officer complimented by three livestock Officers per ward. However,
structural changes currently being proposed may result in every ward, no matter the needs of the farming systems
present, having only one Officer. Specialists in agronomy, irrigation, marketing, and veterinary services are also
made available at the district level in a District Office, as part of AGRITEX’s service.

Within AGRITEX there are three units: (i) Agribusiness and Marketing Unit, which is mandated to advise
farmers on agribusiness and marketing, with personnel at Head Office and the provincial level; (ii) Training
Branch, which offers a number of courses to train Extension Officers to train farmers in farming practices (see
Annex 10 for details on courses), (however many AGRITEX Offices depend on NGOs to provide training, due
to limited resources); and (iii) National Early Warning Unit (NEWU), mandated to monitor food security
information to provide timely and accurate early warnings through the production of several reports (see Box 1,
below). When the risks evolve into disasters, the Department for Civil Protection takes over.

The NEWU plays a coordinating role with regard to assessing agricultural production and food security. The Unit
works across disciplines (agrometeorology, crops, livestock, economics and markets); ministries (Agriculture,
Mechanisation and Irrigation Development; Environment, Water and Climate; and Finance and Economic
Development); and non-state actors, such as FEWSNET and FAO. During 2006 to 2014, the NEWU was able to
carry out its activities due to financial assistance from FAO and the Famine Early Warning Systems Network

1% MLAWCCR. 2015. Report on Needs Assessment within the Department of Agricultural Economics and Markets. Compiled by: Odreck
Mukorera. GoZ, Harare.
1% MLAWCCR. 2017. AGRITEX. Available on: http.//www.agritex.gov.zw/ (Accessed 18 July 2016)
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(FEWSNET), through the Agriculture and Food Security Monitoring System (AFSMS), but is currently operating
at sub-optimal capacity due to limited resources.

Box 1: NEWU reports

Agrometeorological crop and livestock reports — to monitor the progress of the season through several
indicators, such as rainfall performance, cropped area, crop condition, availability of inputs and price, livestock
condition, availability of grazing, availability of water supplies, livestock disease occurrence etc. The reports
are compiled from information generated through Fortnightly Report Forms.

Monthly Food Security Bulletins — to monitor the food security situation in the country by updating the Food
Balance Sheet (supported by COMESA), which focuses on potential changes to the cereal stocks from meeting
requirements (human consumption, livestock consumption/industrial use, storage losses) against availability
(stocks, production, imports) sectors.

Agriculture and Food Security Monitoring System briefs — produced periodically during the production
season with data provided through approximately 228 sites, covering the rural districts of the country.

2.2.2.3  Department of Livestock

The Department of Livestock (DL) in MLAWCCR is mandated to provide services to facilitate development of
a sustainable livestock sector that contributes to ‘food and nutritional security, employment and economic
growth’!?’. Through research and development activities, it promotes tailored technologies and practices to
livestock production suited to different environmental conditions across AERs. It runs livestock stations for the
different areas: Matopos (AER 1V), Makoholi (AER 1V), Marondera (AER IIb) and Henderson (AER IIa!%,

2.2.2.4 Department of Research and Specialist Services

The Department of Research and Specialist Services (DR&SS) is mandated to disseminate new technologies and
relevant agricultural information generated from research to stakeholders involved in the agriculture sector.
DR&SS operates a number of research institutes across the country (see Annex 11), which have very specific
mandates and were conceived to be centres of excellence for that particular activity. In Mzingwane catchment,
Matopos Research Institute, located in Matabeleland South province, specialises in rangeland and livestock
production systems in AERs IV and V in the southwest of the country, with a focus on crossbreeding exotic
breeds. The station also hosts a branch of ICRISAT, whose focus is on crop production and crop-livestock
interaction in the dry environment of AER V (see Chapter 3). In Save catchment, the Lowveld Research Institute
specialises in the development and testing of crop agronomy and horticulture, specifically targeted for very dry
(semi-arid) environments that are typical of AER V of the Lowveld in the country. It is comprised of three stations:
Save Valley, Chisumbanje and Chiredzi. In Runde catchment, the Makoholi Research Station, near Masvingo
Town in Masvingo Province, undertakes research in rangeland and livestock production systems in AERs IV and
V in the southeast of the country. It also hosts a crop productivity research unit. AGRITEX has been working in
close collaboration with DR&SS on several projects on research themes related to the introduction of new seed
varieties, seed multiplication, on farm research trials and demonstrations for adoption of new farming
technologies and systems.

2.2.2.5 Department of Agricultural Education and Farmer Training

The Department of Agricultural Education and Farmer Training oversees fourteen Agricultural Training
Colleges affiliated to state Universities to train AGRITEX Officers on how to train farmers in agronomy. Seven
of these are being run in conjunction with the Ministry of Youth Development, Indigenisation and Empowerment,
in the training of students at certificate level under an apprentice program which is fully funded by GoZ. This
became necessary in order for the Department to meet increased demand of personnel in AGRITEX. The colleges
are key in training students in agriculture and a strategic institution for communal farmers to access knowledge,
information and innovations in their agricultural practices. The colleges in the southern provinces are:
Mushagashe (Masvingo) and Rupangwane (Chiredzi) in Masvingo province, Esigodini (Esgodini) in
Matebeleland South and Magamba (Mutare) in Manicaland. The colleges have been severely constrained by a

7 MLAWCCR. 2017. Department of Livestock. Available on: http://www.dlvs.gov.zw/ (Accessed 18 July 2016)
198 JCRISAT. 201 1. ICRISAR Eastern and Southern Africa 2011 Highlights. Crop-livestock Intensification Zimbabwe. Available on:
http://oar.icrisat.org/6660/1/Crop-livestock intensification Zimbabwe.pdf (Accessed 18 July 2016)
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number of challenges, including inadequate funding, a lack of training equipment, such as computers and
textbooks, inadequate or a lack of farm machinery to train students, such as tractors, farm implements and
vehicles.

2.2.2.6 Food and Nutrition Council

The Food and Nutrition Council (FNC) is the quasi-government institution under the Office of the President and
Cabinet of Zimbabwe (OPC), mandated to promote a cohesive, multi-sectoral national response to prevailing
household food and nutrition insecurity through its role as convener and coordinator'®®. The FNC targets
vulnerable groups such as the sick, those living and affected with HIV-AIDS who need specialized nutritious
diets, and women and children in particular®®. It promotes small grains that are resistant to drought with higher
nutritional value, as well as small livestock, to improve household nutrition.

2.2.3  Water institutions

Organisation of institutions responsible for the water sector is according to their responsibilities for service
provision, as stated in the Water and ZINWA Acts (1998) and the NWP (2013). There are four distinct areas of
service: (i) water resource management; (ii) urban water supply and sanitation; (iii) rural water supply and
sanitation; and (iv) irrigation. Discussed below are institutional arrangements for water resources management
and irrigation.

2.2.3.1 Water resource management institutions

The Ministry of Lands, Agriculture, Water, Climate and Rural Resettlement (MLAWCCR) provides guidance on
water policy matters to Government through the Department of Water Resources (DWR). The DWR assists the
Ministry to carry out statutory functions including the development of water policies, laws and regulations and
fixing the criteria for water allocation for the issue of permits by Catchment Councils. ZINWA is a parastatal
institution that is responsible for carrying out and publishing hydrological and geographical surveys, including
river flow and dam level monitoring, water related research, for the purposes of planning, developing, and
exploiting water resources. It is also responsible for assisting Catchment Councils to plan and coordinate the
development and management of water resources and providing technical support for them to do so. The main
level at which ZINWA operates is the catchment level (through its seven Catchment Council offices).

ZINWA is also responsible for hydrological monitoring and flood monitoring through the Hydrology (Data &
Research) Section (while technical aspects of flood monitoring is the responsibility of ZINWA, flood advisories
and warnings are provided by MSD and the DCP). For ZINWA to effectively achieve its mandate, functional
hydrological gauging stations are important to gather basic information upon which key water planning, design
and management decisions are based. Most gauging stations are located around the central watershed with fewer
stations in the southern and northern part of Zimbabwe. The sparse network compromises ZINWA’s ability to
monitor extreme weather events such as floods, which is worsened by the absence of equipment capable of real
time monitoring. Lacking this vital infrastructure has negative consequences for smallholder irrigation schemes
that are negatively impacted by floods.

Catchment Councils are responsible for producing ‘Catchment Outline Plans’ (COP) for their river systems and
granting temporary permits (valid for a period of up to 20 years) for commercial users of water, under criteria set
by the DWR (water use for non-primary purposes can only be accessed by permit holders). They also are
responsible for regulating and supervising the exercise of rights to, and use of water in respect of its river system,
and supervising Sub-Catchment Councils. Catchment Councils are composed of representatives of Sub-
Catchment Councils in each catchment.

Sub-Catchment Councils are established by the Minister, also through a statutory instrument under the Water
Act (1998), for any part of a declared river system that falls under the relevant Catchment Council. The Sub-
Catchment Councils are the operational arm of the Catchment Council. Their main function is to regulate
and supervise the exercise of rights to water within the area for which it was established. Sub-Catchment
Councils are comprised of water users, members of government departments with legal responsibilities in the
management of natural resources, and private organizations that represent interests or otherwise have a direct
stake in water management in the catchment. The Sub-Catchment Councils are elected from representatives of
these water users.

19 Barefoot Education for Afrika Trust (BEAT). FAO. 2014. Capacity Assessment of the Food and Nutrition Council (FNC) of Zimbabwe.
200 FNC. 2017. Food and Nutrition Council. GoZ. Available on: http://www.fnc.org.zw/ (Accessed 18 July 2016)
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Catchment and Sub-Catchment Councils are centrally funded through the Water Fund, established in the ZINWA
Act (1998). However, funding has been limited for both councils. Despite funding challenges, they have continued
to operate: producing ‘catchment outline plans’ that guide water development and management and holding
elective and ordinary meetings in line with the legal provisions.

2.2.3.2  Irrigation institutional arrangements

The Ministry of Agriculture, Mechanisation, and Irrigation Development (MLAWCCR) has overall
responsibility for development and implementation of irrigation policy and services. Responsibility for various
aspects of irrigation services is shared among units within MLAWCCR, as follows:

e AGRITEX (see above) —responsible for providing extension services to all farmers, including irrigators,
and its research section is responsible for conducting soil surveys and testing for irrigation development

e Agricultural and Rural Development Authority (ARDA) — a parastatal agency responsible for the
operation of government-owned, irrigated estates and farms. It works closely with the Department of
Irrigation

e Department of Irrigation (DOI) — mandated with responsibility for all irrigation activities in the
country, including planning, identification of schemes, design and construction of new schemes and
operation and management of existing schemes. Dol’s focus is on disbursing funding in GoZ’s Public
Sector Investment Programme (PSIP), which is aimed at reviving irrigation infrastructure to help
increase food security in rural households (see Chapter 3)

e Grain Marketing Board (GMB) — a parastatal agency in charge of marketing the country’s strategic
grains. All controlled crops such as maize and wheat from irrigation schemes are expected to be sold to
the GMB at regulated prices. The GMB is also supposed to administer the government input credit
scheme for irrigators

2.2.4  Faith and Community-based Organisations

In the rural set up, a number of Faith and Community-based Organisations (FCBOs) operate, and these can be
placed into two categories. The first is social-based groups formed by communities to address issues of concern
faced by members. The most common ones are savings clubs and burial societies. Saving clubs can be classified
on gender and church lines. For example, there are women-only saving clubs. The second is state-introduced
CBOs, usually formed to service a particular intervention, such as irrigation or agricultural value chain
development. Regarding irrigation, Irrigation Management Committees (IMC) are formed on every irrigation
scheme. Their role is to oversee management of the scheme. They often have a constitution and by-laws, which
govern how schemes are run, and sub-committees responsible for specific tasks, which may include a
Maintenance Committee, Water Committee, and Marketing Committee. They are invited to sit in Catchment
Councils and work closely with AGRITEX Officers who are attached to every scheme. Farmers associations are
also formed, with the aim of collectively organising farmers to capitalise on economies of scale and increase their
negotiating power.

These informal, local level groups are not fully functional for a number of reasons, including lack of coordination
with national, sub-national and local level institutional structures and limited capacity to establish effective
management and governance arrangements (see Chapter 4). Often, when established by NGOs and AGRITEX
for specific purposes, they do not last beyond the purpose for which they were formed. IMCs in particular suffer
from various challenges, including limited capacity to operate irrigation infrastructure, such as fixing common
problems such as leaking pipes and faulty values, which increase water loss?°!. As their sustainability relies on
monthly contributions from individual members (collected in the Maintenance Fund), poor management and
governance arrangements often lead to a lack of resources to bring in external support to fix breakages. Tensions
within IMC memberships over pumping schedules, due to the nature of common operation despite individual
cropping preferences, and other issues, have in some instances resulted in them being disbanded.

The Zimbabwe Farmers’ Union (ZFU) is the largest farmers’ interest organisation in the country?®?, It represents
over a million farming households and has representative councils on district and provincial levels, which
members from local farmer organisations and clubs feed into2%, It has sub-wings consisting of women, youths

21 Moyo, M. et al. 2017. Trrigation development in Zimbabwe: understanding productivity barriers and opportunities at Mkoba and
Silalatshani irrigation schemes. International Journal of Water Resources Development. 33(5), pp.740-745.

202 7FU. 2017. Zimbabwe Farmers Union: About Us. Available on: http://www.zfu.org.zw/about-us (Accessed 5 May 2017)
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and commodity associations?®. While ZFU structures are often not accessible for the majority of the poorest and
most vulnerable rural smallholders, ZFU is an important farming institution and a platform that holds potential to
influence agricultural policy.

2.2.5 The private sector

As is the case for the ‘private sector’ in all contexts, it is by no means a homogenous entity. There is a variety of
diverse actors in the private agriculture sector in Zimbabwe, providing a multitude of services to farmers ranging
from input supply, food processing, outgrower schemes and agro-dealers. The private agriculture sector is
relatively strong, although it has seen significant shrinkage and fragmentation in recent years?%. The main broad
categories of different private sector actors are outlined below.

Seed producers: The seed sub-sector is strong. Zimbabwe has three major seed companies: SeedCo, Pioneer and
Pannar, conducting crop breeding programmes, including producing seeds that can withstand climate variability
impacts such as increasing and intensifying droughts and more intense heat. The companies provide seeds such
as maize, sorghum, soya bean, wheat etc. and have distribution networks that reach the major urban areas. The
gap between the company depot in urban areas and local farmers is often filled by agro-dealers, usually locals
with a shop in a growth point who take risks carrying stock, as their demand is not predictable. There are also
smaller private companies who service the seed sub-sector, such as micro finance institutions and insurance
companies including Ecobank Zimbabwe Ltd., CBZ Bank Ltd., Steward Bank Ltd., and Old Mutual Insurance
Company (Pvt) Ltd. Public institutions also have crop breeding programmes, such as the Crop Breeding Institute
of DRSS.

Food processing: The food processing industry, which was previously very strong, has shrunk over recent years.
While there are approximately 130 formal agro-processing companies that manufacture food and beverage
products (the number is likely to be much higher due to informal agro-processors that exist in rural areas), they
are operating at significant under-capacity, due to a lack of reliable supply?%. The industry also faces competition
from cheap imports from South Africa. While informal agro-processors are not ‘companies’ per se, they are an
important part of the processing landscape overall, especially in relation to rural agricultural livelihoods®"’.
Informal agro-processors operate to supply local communities, whereas formal agro-processors focus on domestic
retail markets and potential export markets?%®. Additionally, many individual subsistence farmers do some degree
of processing or pre-processing of their own household foods?®.

Out-grower schemes: In order to secure agricultural produce, there are companies that, in addition to their own
production, offer smallholders the opportunity to grow the same crop under a contract arrangement. Usually out-
grower schemes work well for a crop that cannot easily be side-marketed. Examples include Matanuska for
bananas, Cairns for tomatoes and beans, Schweppes and CESVI for citrus fruits and Heifer International for
livestock in Chiredzi.

Water and irrigation: There are many small sized companies (with highly skilled personnel) dealing in irrigation
design and construction. To give a sense of the size, according to the Zimbabwe Business Directory, there are 54
companies whose names contain or are associated with ‘irrigation’!°. Some of these include: Harare Pumps and
Irrigation, Drip Tech, Greencon, Waterwright Irrigation (Pvt) Ltd and Centre Pivot Irrigation (Pvt) Ltd. Some of
these companies also provide options for solar pumps, which is a recent development in the country. The number
of solar companies is estimated at 162!, Some of these include: African Energy, Clamore Solar/Clamore Power,
PowerOn Solar Pvt Ltd, Samansco and Solar Express. These companies are contracted by government
departments and donor agencies. In addition to these companies are independent consultants/sole traders who
offer consultancy services.

Middlemen: For farmers who cannot afford to transport produce to the market, middlemen provide what may be
the only service to most remotely located rural smallholder farmers: middlemen buy produce at the farmgate.
However, the farmgate price is often much lower than the market.

204 Tbid.

205 Technoserve. 2016. Zimbabwe Agro-Processing Sector. Researching & Developing Strategies to Improve Food Security & Economic
Development in Zimbabwe. Full Research Paper — with Recommended Models and Strategies. Technoserve.
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210 Zimbabwe Business Directory: Irrigation index. Available on: http://thedirectory.co.zw/listings.cfm?searchfield=Irrigation (Accessed 18
June 2016).

21l Zimbabwe Business Directory: Solar Energy Wholesale Suppliers in Zimbabwe. Available on:
http://energy.sourceguides.com/businesses/byGeo/byC/Zimbabwe/byP/solar/byB/wholesale/supplier.shtml (Accessed 18 June 2016).
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2.2.6  Research organizations and universities

The International Centre for Tropical Agriculture (CIAT), part of the Consultative Group on International
Agricultural Research (CGIAR), undertakes research and development activities that aim to increase rural
communities’ food and nutrition benefits, support smallholder agriculture commercialisation, and build
communities’ resilience to climate change?!?. Activities in Zimbabwe include upscaling of bean production
through community-based seed production, climate resilient agriculture practices, market linkages, and promotion
of nutrient-dense bean production in collaboration with FNC, AGRITEX and DR&SS.

The International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), also part of CGIAR,
conducts agricultural research for development in the drylands of Asia and sub-Saharan Africa. Housed in the
Matobo DR&SS research station, ICRISAT is promoting various climate resilient agriculture activities, including
drought tolerant small grains production and improvement of livelihoods in semi-arid areas through increased
crop-livestock interactions, such as the production of goats and fodder. Fodder crops can sustain animals in the
dry season and contribute to better milk production, better meat quality and increased household income.
ICRISAT is implementing the Small Grain Improvement Programme, which has been running for many years,
and is involved climate scenario planning, working closely with DRSS and AGRITEX (see Chapter 3). Also,
ICRISAT is a partner to the ZRBF ECRAS consortium.

The International Maize and Wheat Improvement Centre/ Centro Internacional de Mejoramiento Maiz y
Trigo (CIMMYT), also part of CGIAR, works to improve livelihoods by fostering more productive, sustainable
maize and wheat farming?!3. It is undertaking a number of breeding programmes and seeks to build and strengthen
anew generation of national agricultural research and extension services in maize- and wheat-growing nations?'4,
It is implementing IFAD’s Smallholder Irrigation Revitalisation Programme, which started earlier in 2017 (see
Chapter 3).

The World Agroforestry Centre is working with DR&SS and AGRITEX to propagate Faidherbia albida, a tree
species that fixes atmospheric nitrogen, for use in cropping systems?!>. It is expected that there will be benefits in
improved soil fertility, yields and livestock production through enhancement of feed for livestock.

Universities: Zimbabwe has 18 state and non-state universities that are engaged in research on aspects of
climate variability and change. Agriculture faculties in particular have conducted studies on rain fed cropping,
water and irrigation development, and rangeland and livestock production systems, a number of which have been
undertaken in southern Zimbabwe.

2.2.7 Non-governmental Organisations

There is a wide range of international and national NGOs present in Zimbabwe. The main actors relevant to
climate change adaptation, food and water security and agriculture in southern Zimbabwe are listed below

The Zimbabwe Resilience Building Fund was established in 2015 under MLAWCCR and works through 7
consortia of NGO’s, private sector and research institutions, all led by INGO’s. ZRBF is implemented with
support from DFID, SIDA, EU and UNDP. 3 of the consortia are present in the districts of Southern Zimbabwe
targeted by this funding proposal?!®. The ECRAS consortium is led by CARE, the Sizimele consortium is led by
DanChurchAid and the Progress Consortium by International Rescue Committee. All consortia focus on
supporting communities to build resilience to current climate risks as well as socio-economic shocks and stressors.

Cesvi — an Italian NGO — has been working in Zimbabwe since 1998 with a main target of combining
environmental conservation of protected areas and protection of endangered species with the socio-economic
development of the poorest communities?!”. Recently, Cesvi implemented the Shashe Citrus Orchard project,
which allows for the cultivation of 22,000 oranges on over 90ha of communal land and is part of the Progress
Consortium under ZRBF.

Practical Action is a key implementer in Zimbabwe, working in food and water security, access to energy and
reducing vulnerability to disasters, with a focus on addressing climate change and strengthening markets?'3. It is
implementing projects in solar power for rural, small-scale irrigation schemes and climate information services.

212 CGIAR. 2017. Where we work. Available on: http://ciat.cgiar.org/where-we-work/africa/ (Accessed 5 May 2017)
213 CIMMYT. 2017. About Us. Available on: http:/www.cimmyt.org/ (Accessed 5 May 2017)

214 CIMMIT. 2017. Our Work. Available on: http:/www.cimmyt.org/our-work/ (Accessed 5 May 2017)

215 World Agroforestry. 2017. About Us. Available on: http://www.worldagroforestry.org/ (Accessed 5 May 2017)
216 http://www.zrbf.co.zw/projects

217 CESVI. 2016. Country Case Study. Working to Zero Hunger. Zimbabwe. CESVI.
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Oxfam — an international NGO (INGO) — focuses on securing livelihoods, empowerment, gender justice and
humanitarian response in Zimbabwe?'°. It has implemented the Coping with Drought project (2008-2012) and the
UNDP/GEF funded Scaling up Climate Change Adaptation Project (2014-2018) in partnership with the Plan
International, Southern Alliance for Indigenous Resources (Safire), MSD, University of Zimbabwe and
AGRITEX, which focuses on climate smart and resilience building interventions in communities in southern
Zimbabwe.

SNV Zimbabwe is engaged in projects that provide market-based, sustainable solutions in agriculture, energy,
water, and sanitation and hygiene, paying particular attention to gender equity, opportunities for youth and climate
change??. It has implemented a number of projects focused on value chain strengthening and marketing in the
southern provinces.

Technoserve — an INGO - is operating in Zimbabwe to strengthen the agriculture industry by assisting
agricultural businesses??!. It has recently implemented DFID’s Agro Initiative Zimbabwe??2,

2.2.8 International organizations — intergovernmental organizations

The United Nations Development Programme, UNDP, is working to support communities to build resilience
with a focus on climate change. It implemented the Coping with Drought project together with Oxfam (see above),
and is now implementing its successor, the GEF/UNDP funded Scaling Up Adaptation, with OXFAM working
closely with the MLAWCRR. Also, the Zimbabwe Resilience Building Fund under MLAWCCR is implemented
with support from UNDP.

The Food and Agriculture Organization, FAO, works in Zimbabwe with a focus in three priority areas:
Strengthening agricultural policy frameworks; sustainable agricultural productivity and competitiveness; and
disaster risk reduction and management to improve the resilience of communities to disasters??3. FAO has
implemented multiple smallholder irrigation programmes in recent years, working closely with MLAWCCR, and
is currently implementing the Food and Nutrition Security component of the Livelihoods and Food Security
Project (see Chapter 3).

The International Fund for Agricultural Development (IFAD), a specialized agency of the United Nations
mainly works with irrigation development in arid areas in Zimbabwe. In January 2006, IFAD’s financial support
to all operations in Zimbabwe ceased as a result of non-payment of arrears, but the fund has recently resumed its
operations in Zimbabwe through its Smallholder Irrigation Revitalisation Programme (see chapter 3).

The World Food Programme (WFP) in Zimbabwe works to support food insecure rural households in achieving
food security and building resilience to climate and non climate related shocks and stressors. In order to achieve
this, WFP provides cash or food to meet families’ short-term needs, while assets such as water harvesting systems
— are rehabilitated or created for long-term food security. The WFP also focuses on aspects of marketing and is
introducing the R4 Rural Resilience initiative in Zimbabwe, which includes climate related insurance and risk
reduction initiatives.

The World Bank’s (WB) lending program in Zimbabwe in inactive due to arrears and its role is now limited to
technical assistance and analytical work through Trust Funds. Part of the technical assistance is focused on climate
change response and channelled through the Zimbabwe Reconstruction Fund, and through the Climate Change
Technical Assistance Program (ZIM-CLIM). Key areas for ZIM-CLIM investments include scaled up climate
resilient irrigation and water management infrastructure, enhanced landscape management and strengthened
climate services, with support mainly provided through studies and support to develop strategies and approaches
to address climate change issues.

2.2.9 Donors

The Swedish Development Cooperation, SIDA, in Zimbabwe has made investments into resilience building of
vulnerable groups to shocks and stressors, incl. climate change impacts. Most of the Swedish aid to Zimbabwe is
channelled through multilateral channels or directly to civil society organizations. Since 2016, Sweden is one of
the donors to the Zimbabwe Resilience Building Fund.

21 OXFAM. 2017. Zimbabwe. Available on: https://www.oxfam.org/en/countries/zimbabwe (Accessed 5 May 2017)

220 SNV. 2017. Zimbabwe. Available on: http://www.snv.org/country/zimbabwe (Accessed 5 May 2017)

221 Technoserve. 2017. Where we work: Zimbabwe. Available on: http://www.technoserve.org/our-work/where-we-work/country/zimbabwe
(Accessed 5 May 2017)

222 Technoserve. 2016. Zimbabwe Argo-Processing Sector. Researching & Developing Strategies to Improve Food Security & Economic
Development in Zimbabwe. Full Research Paper — with Recommended Models and Strategies. Technoserve.

23 FAO. 2017. Country Profiles: Zimbabwe. Available on: http://www.fao.org/countryprofiles/index/en/?is03=ZWE (Accessed 5 May
2017)

62


http://www.worldbank.org/en/programs/zimbabwe-reconstruction-fund
https://www.oxfam.org/en/countries/zimbabwe
http://www.snv.org/country/zimbabwe
http://www.technoserve.org/our-work/where-we-work/country/zimbabwe
http://www.fao.org/countryprofiles/index/en/?iso3=ZWE

The Department for International Development of the UK, DFID, is active in Zimbabwe on a number of
issues related to building resilience of vulnerable rural communities to climate change impacts. DFID is one of
the donors to the Zimbabwe Resilience Building Fund and also funds the Zimbabwe Livelihoods and Food
Security programme as well as the regional initiative on climate resilient agriculture, VUNA.

The Delegation of the European Union to the Republic of Zimbabwe, EU, works through its National
Indicative Programme for Zimbabwe 2014-20 with a focus on 3 main sectors: health, Agriculture based economic
development and governance and institution building. As part of the focus on Agriculture based development, EU
supports the Zimbabwe Resilience Building Fund as well as other initiatives to strengthen agricultural resilience
and sustainable natural resources management.

The Japan International Cooperation Agency, JICA supports Zimbabwe on Agricultural Development through
small scale rehabilitation of irrigation schemes and technical assistance. JICA is now introducing a new Small
Holder Empowerment Program in Zimbabwe with the aim to strengthen market linkages for smallholder farmers.

The Swiss Agency for Development Cooperation, SDC has a focus on improving food security in the SADC
region by supporting improved seed production, improved post harvest management and early warning systems/
disaster risk reduction.
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3 Past and on-going interventions to improve rural,
agricultural livelihoods : Building on existing efforts

This chapter presents an overview of the key past and on-going interventions (climate and non-climate)
implemented by GoZ, donors, NGOs, civil society and private companies to improve rural smallholders’
livelihoods. After presenting GoZ’s focus areas and an overview of donor coordination in the agriculture space,
the chapter is structured around the broad focus areas of interventions, namely: (i) water security; (ii) agricultural
investments for livelihoods; (iii) value chain development; iv) climate information services and (v) institutional
capacity building. Information was collected primarily through sub assessments supporting this feasibility study,
further desk-based review and corroborated by consultations with stakeholders.

3.1 GoZ investments

GoZ prioritises investment in increasing smallholders’ adaptive capacities to climate change, recognising the
potential smallholders have to developing the agriculture sector and the wider economy. In previous decades,
GoZ has prioritised irrigation development as a response to increasing water security for rural communities??,
GoZ’s Public Sector Investment Programme (PSIP) (2013-2017) focuses on developing irrigation infrastructure
on communal lands in poor rainfall areas?*>. GoZ has also focused on developing the agricultural sector,
spearheaded by GoZ’s Zimbabwe Agriculture Investment Plan (2013-2018), guiding structural changes in policy
and investment to ncrease production from a longer-term perspective (rather than focusing on reacting to climate
and non-climate shocks that have crippled the sector)??°. In recent years, GoZ has increasingly focused on
mainstreaming climate change into developing planning, as evidenced by the NCCRS (2014) and the National
Climate Policy (2017).

3.2 Donor coordination

There is a number of interventions working in Zimbabwe in the agriculture sector. Realising the need to build
resilience of rural livelihoods to both current climate risks and socio-economic shocks and stressors, the
Zimbabwe Resilience Building Fund (ZRBF), a multi-donor initiative, hosted in MLAWCCR and funded by
DFID, EU and SIDA, was setup in 2015 to coordinate efforts in long-term resilience building in the country. To
do this, ZRBF has mapped long-term resilience building efforts (see Figure 27). In addition to actors identified
on the map, several local NGOs and CBOs operate in the areas (many discussed in the sections below). This
coordinated approach aims to encourage projects to intervene in a strategic, targeted and collaborative way — one
that avoid overlaps, builds on synergies and complements other investments. In targeting its own interventions,
ZRBF has deliberately chosen to focus on vulnerable districts with little presence from other large projects. As
can be seen in Figure 21, there is good potential for building on and complementing resilience building efforts
and market linkages as promoted by ENSURE and AMALIMA, efforts in the livestock value chain, promoted by
the Feed the Future Zimbabwe initiative on livestock development (FTFZ-LD), and complementarities with the
ZRBF consortia in both geographic location and scope. A key task of the project will be to leverage on synergies
with other development actors and expertise and build on existing baseline investments to ensure adaptation to
current and future climate risks for the agricultural sector. For an overview of past and current projects related to
building resilience to climate change, best practices and lessons learnt, see annexes 12-14.

Continuous stakeholder engagement with key actors in resilience building efforts listed in tables in annexes 12-
14 has taken place throughout the development of the project idea and during the targeting exercise, to avoid
overlaps, explore complementarities and facilitate synergies. Examples of consultations include coordination with
IFAD and FAO on interventions related to the choice of irrigation schemes; coordination with WFP and WB on
climate information needs assessment, systems and capacity building; coordination with USAID and ZRBF on
complementarities with ongoing and future climate change adaptation and resilience building investments; and
consultation with ZRBF on potentials for cooperation within a national resilience building framework (see
stakeholder annex to full proposal).

24 MLAWCCR. 2013. Public Sector Investment Programme (PSIP) (2013-2017). GoZ, Harare.

225 Tbid.

26 MLAWCCR. 2013. ZAIP (2013-2018). A Comprehensive Framework for the Development of Zimbabwe’s Agriculture Sector. GoZ,
Harare.
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ZRBF and Other Long-term Development Projects in Zimbabwe
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Figure 27: Projects working in long-term development and resilience building, as per January 2017
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Figure 28: ZRBF projects contracted in 2016 and 2017, as per October 2017

3.3  Water security for agricultural livelihoods: small-scale, rural irrigation

In support of GoZ’s PSIP investment, a series of programmes funded by donors such as the Swiss Agency for
Development Cooperation (SDC), Brazil, European Union (EU), United Nations Food and Agriculture
Organisation (FAO), International Fund for Agriculture Development (IFAD), and Japan International
Cooperation Agency (JICA) are implementing irrigation schemes. Table 8 (below) presents the main
interventions. Many have components that compliment irrigation development, such as linking smallholders in
irrigation schemes to markets and increasing farmers’ capacities in agronomy and scheme management. For



example, FAO’s Smallholder Irrigation Support Project includes a component to increase irrigated farmers’ crop
production capacity and promote agribusiness development. There is potential for synergy and collaboration, as
implementation is happening at the same time. Notably, IFAD’s Smallholder Irrigation Revitalisation Programme
has started implementation, focusing on revitalising 5,000 ha of existing smallholder irrigation schemes, mostly
in communal and old resettlement areas in AERs III, IV and V in Manicaland, Masvingo, Matabeleland South
and Midlands provinces. It has a climate resilient agriculture and market access component, selecting suitable
high value crops to be introduced at irrigation schemes, as well as support to institutional capacity. For an
overview of irrigation interventions, see annex 12.

There have been only a few irrigation efforts that factor climate resilience considerations into design and
implementation. For instance, DFID’s CRIDF programme at its pilot sites in Kufandada (Bikita) and Bindagombe
(Chivi) implements a climate resilient approach to irrigation development based on designs and tools that factor
changes in land and water resources as a result climate change. The CRIDF model also includes installation of
solar as a power source for irrigation, institutional capacity building (O&M), agronomy support and links to
markets (see case study, below).

Adding to the complexity of water management, the river basins in the Southern provinces are transnational. The
Save Basin, for instance, is one of three river basins that traverse the border between Mozambique and Zimbabwe.
This cross-boundary location has presented challenges for water resource management and development. CRIDF
presents a promising experience in transboundary water management, as it has created a space for learning and
dialogue for the Mozambique and Zimbabwean Water authorities to build their capacity to improve local water
management for transboundary benefits, climate change mitigation and adaptation and integrated water resource
management. This is contributing to transboundary cooperation and promoting an Integrated Water Resource
Management (IWRM) approach. Strengthening the relationship between Mozambican and Zimbabwean
counterparts is a significant step towards further developing the basin for the benefit of its poorer inhabitants and
creating climate change resilience. See annex 15 for more information.
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3.3.1 Case study: CRIDF interventions in the Save River Basin**’

The Chivi and Bikita Districts lie within the Save river basin. Historically, communities have practiced
rain fed agriculture, which posed a viable livelihood strategy without any serious challenges. Recent years,
however, have seen increasing climate impacts, such as a lengthening dry season and longer mid-season
dry spells. Unsustainable local land use, including streambed cultivation in search of sufficient soil
moisture, has led to soil erosion and silt build-up in the river and its associated infrastructure, damaging
the river ecosystem. Unemployment also tops 90 percent, and there is a high dependency on subsistence
farming, which means the population is extremely vulnerable to drought, hunger and malnutrition, while
relying on potentially diminishing and contaminated water sources.

CRIDF is supporting the Kufandada and Bindamombe communities to climate proof and improve their
livelihoods through a combination of climate resilient water abstraction and storage infrastructure, the use
of solar power, strengthened climate risk-informed institutional arrangements, agriculture extension
services and support to (re)build profitable agri-businesses on schemes and in communities surrounding
the schemes.

CRIDF has recently completed the Kufandada irrigation scheme, which focuses on reducing the
growing climate vulnerability of the local community and Bikita Rural Hospital, by ensuring the
availability of safe, clean water for domestic usage, as well as enabling farmers to boost their incomes by
engaging in effective, small-scale, commercial farming. The Kufandada scheme design includes a 100kW
solar power supply, a weir, 1 million litre night storage tank and several kilometres of pipe network for
irrigation. Water is now channelled via solar power pumps to irrigate 28 hectares of land via sprinkler
systems from a newly constructed weir. Solar power supply is set up to also directly benefit the hospital,
with a total service population of approximately 40,000. The hospital has been assisted to revive its in-
patient nutrition garden scheme.

A second, similar, water infrastructure scheme has been implemented at Bindamombe. This facilitates
the irrigation of 34 hectares of farmland, enabling farmers to diversify their crops and grow year-round.
Together with the provision of five new boreholes for village water collection, the scheme is set to improve
the food security and nutritional status of 300 households with a further total of 1,200 households
benefiting through employment opportunities.

Both projects combine the provision of climate resilient irrigation infrastructure with sustainable land use
practices, CRA extension services and market linkages, including improving farmers’ access to seed
suppliers and links to agribusinesses for contract farming opportunities, to ensure the projects’ value is
maximized and lasting climate resilience is built for communities. To ensure the sustainability of the
installed irrigation systems, farmers have been encouraged to no longer cultivate riverbanks and instead
protect them with gabion mats and tree plantations, preventing soil erosion and consequential siltation of
the downstream weir.

Table 9: Performance indicators of CRIDF projects in southern Zimbabwe?28,

Climate Annual rainfall of 450-650 mm, severe dry | Annual rainfall of 500-750 mm, mid-season dry spells
spells during the rainy season, and frequent | and high temperatures.

seasonal droughts. Production systems are based on drought-tolerant crops
Considered unsuitable for dryland cropping. | and semi-intensive livestock farming based on fodder
Smallholders grow drought-tolerant | crops.

varieties of maize, sorghum, millet.

Irrigation 300 households are beneficiaries to the | 120 households are beneficiaries including Bikita

Development scheme. Hospital, which plants nutrition gardens with patients.
Most beneficiaries are vulnerable to famine | Lhe hospital serves 15,000 people per year, with a total
due to climatic conditions. service population of 40,000.

227 Source: Irrigation Sub assessment, p. 53-65
28 Source: Irrigation Sub assessment, p.55-56
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Beneficiaries elected an Irrigation Management Committee to steer development of the scheme.
Beneficiaries adopted a constitution as well as rules and regulations for running the scheme.
Beneficiaries have established a fund to finance operation and maintenance. Training on operations
and maintenance carried out for beneficiaries.

Extension services to support climate resilient agriculture and sustainable land use.
Market linkages and production training to support farmers in increasing revenue.

Installed 3.9 km of power line 100kW Solar power plant to provide a source of green
infrastructure 2ML night storage reservoir to carter for | €Nergy and capable of powering the installation
power failures A weir on the Rozva river designed to withstand a 1 in

34 Ha sprinkler irrigation system | 100-year flood

comprising of 300 plots of 0.1 Hectares each | 28 Ha sprinkler irrigation system comprising of 120
comprising of pumping plant and drag-hose | plots of 0.2 hectares each, pumping plant, balancing
sprinklers. System convertible to drip | IML reservoir and drag-hose sprinklers. System
irrigation to cater for extreme events convertible to drip irrigation to cater for extreme events

Five hand pump boreholes Three hand pump boreholes

Environmental works to arrest land | Environmental / erosion protection works to protect the
degradation and protect the fields works and weir from siltation

3.4 Agricultural investments for livelihoods: increasing productivity in the face of climate
change

Various government policies, strategies and other national documents identify the need to promote climate
resilient agriculture in Zimbabwe. The efforts are largely guided by the ZAIP (2013-2018) and to some extent the
NCCRS, the Zimbabwe Resilience Strategic Framework and CRA framework. A range of donors and non-
governmental actors are complimenting GoZ’s efforts in agriculture development. In recent years, the focus has
shifted from intensification — increasing mechanised agricultural production, particularly on smallholder irrigation
schemes — to promoting sustainable approaches, such as CRA.

The promotion of CRA in Zimbabwe builds on the definition of FAO (2010)?% and the previous work to introduce
Conservation Agriculture (CA) practices and interventions. In the context of AGRITEX, CRA is understood as a
range of agricultural approaches that aim to achieve food security in a changing climate and develop agriculture
in a sustainable way (Reference: Consultations with AGRITEX at national, provincial and district level). CA is
understood as a no-till system that increases yields while protecting fields from erosion, improving soil quality
and mitigating the effects of drought. The introduction of CA and CRA builds on a long history of conservation
tillage promotion in Zimbabwe and CA has been promoted by GoZ to smallholders from the early 2000’s as an
alternative to traditional hand-hoe techniques?3. In 2008, a CA taskforce was setup, chaired by MLAWCCR and
FAO with the involvement of research institutions, NGOs and others®*'?32, Today, more than 300,000
Zimbabwean smallholders are practicing this method in part or wholly and have nearly tripled their production®*>,

22 FAO. 2013. Climate-Smart Agriculture Sourcebook. FAO.

20 FA0. 2013. Conservation agriculture contributes to Zimbabwe economic recovery. Available on: http://www.fao.org/in-
action/conservation-agriculture-contributes-to-zimbabwe-economic-recovery/en/ (Accessed 5 May 2017)

2! The National Conservation Agriculture Task Force has developed a CA manual with AGRITEX, which documents CA practices, tools
and training tips for extension staff throughout the country to guide farmers in implementing CA. Source: Zimbabwe Conservation
Agriculture Task Force. 2009. Farming for the Future: A Guide to Conservation Agriculture in Zimbabwe. Christian Aid and FAO
Zimbabwe.

32 FAO. 2013. Scaling up conservation agriculture I Zimbabwe. Available on: http://www.fao.org/news/story/it/item/178349/icode/
(Accessed 5 May 2017)

233 According to FAO, CA was introduced through small-scale projects — with parcels of land where farmers practised the approach and
were provided with inputs from development groups. The uptake was slow however as conventional methods continued to be used on
surrounding plots. While farmers welcomed the inputs, they were not convinced enough to convert all of their land. FAO notes that the
reason for this was that in its initial stages, conservation agriculture is more labour-intensive than conventional methods. However, the
experiences with conservation farming are that once farmers pass the initial labour intensive, start-up seasons, their conservation agriculture
techniques cut down on waste of inputs, reduce their costs and improved the yields significantly. FAO has since promoted the conservation
agriculture methods through programmes of training and demonstrations, and introduction of labour saving mechanical planters to win over
farmers. FAO reports that as a result more farmers adhered to the techniques and farmers, who have seen gains on their neighbours’ farms
have made the decision to adopt conservation agriculture. Source: FAO. 2013. Conservation agriculture contributes to Zimbabwe economic
recovery. Available on: http://www.fao.org/in-action/conservation-agriculture-contributes-to-zimbabwe-economic-recovery/en/ (Accessed 5
May 2017)

68


http://www.fao.org/in-action/conservation-agriculture-contributes-to-zimbabwe-economic-recovery/en/
http://www.fao.org/in-action/conservation-agriculture-contributes-to-zimbabwe-economic-recovery/en/
http://www.fao.org/news/story/it/item/178349/icode/
http://www.fao.org/in-action/conservation-agriculture-contributes-to-zimbabwe-economic-recovery/en/

While CA is widely practiced, the concept of CRA is relatively new and not widely understood by all
governmental and non-governmental service providers. However, there is commitment to promote CRA at
every level from government, research and development institutes, NGOs, CBOs and farmer organizations. Many
agriculture interventions already include elements of CRA promotion, involving thousands of vulnerable
households. A strategic policy framework to promote CRA has been developed by MLAWCCR and other
stakeholders and a current update on the agricultural extension policy has taken into account resilience, based on
the work of the ZRBF. Also, realising the need to provide CRA training to current and future agriculture extension,
workers and students of agriculture, the MLAWCCR, the Green Impact Trust, Zimbabwe and Climate
Technology Centre and Network have developed a CRA Manual for Zimbabwe, which however lacks funding
for roll out to agricultural colleges across the country. The country’s Low Emission Development Strategy has
analysed the potential for GHG emission mitigation in the agriculture sector and points to conservation agriculture
as having significant mitigation benefits, while also being an effective adaptation practice?.

Many projects are implementing components of CRA, but few projects are designed specifically to implement
CRA. Vuna, DFID’s East and Southern Africa Climate resilient agriculture Programme, working in Zimbabwe
as one of its target countries, explored CRA adoption mechanisms, including improved access to seed of modern,
drought-tolerant, open-pollinated crop varieties, weather index insurance products, and agribusinesses
engagement®®., The consortia supported under ZRBF have a strong focus on promoting resilience, understood as
improving the vulnerable group’s capacities to adapt to and bounce back from the effects of shocks and hazards
— both climate and non-climate related?*¢. This includes a strong focus on climate risks and resilience building
through CRA in combination with disaster risk management, weather information, market linkages and
engagement of district level stakeholders to improve service delivery. Other long-term projects such as the USAID
funded programmes: ENSURE, Feed The Future, AMALIMA, and the DFID funded Livelihoods and Food
Security Project, also focus on promoting CRA practices to smallholders. Other key projects that implement CRA
techniques include the UNDP/GEF Scaling Up Adaptation project, which promotes a variety of CA/CRA crops
and practices along with water harvesting and conservation techniques, including infield water harvesting,
infiltration pits, contour ridges, mulching. The most common soil and water conservation practices are infield
rainwater harvesting and mulching, introduced to increase farmers’ water efficiency and to cushion crops against
the impacts of droughts and dry spells¥7-2%8,

Research institutions such as CIMMYT and ICRISAT have long been engaged in Zimbabwe and are working
to promote CRA practices in collaboration with DR&SS and AGRITEX — and through ZRBF consortia.
ICRISAT, for instance, has promoted drought resilient small grains production, as well as sustainable crop-
livestock interactions through a number of climate resilient initiatives, including i) addressing challenges in
rangelands management and fodder production to get livestock through the dry season, ii) matching livestock
breeds to the prevailing ecological environment, for example by promoting small livestock such as goats and
sheep or producing cattle hybrids that could withstand harsh climatic conditions in semi-arid regions, and iii)
promoting alternative livestock feeds through crop-livestock interactions and promoting of bana grass and
mucuna shrubs, which do well in both high and low rainfall areas. ICRISAT has also been involved in promoting
soil-water conservation and rain-water harvesting techniques with World Vision International (WVI) in Gwanda,
Insiza and Beitbridge districts. The Intermediate Technology Development Group is also promoting the use of
soil-water conservation and rain-water harvesting®*°.

An innovative development from ICRISAT and CIMMYT, in partnership with AGRITEX and DRSS is the
introduction of Innovation Platforms. The Innovation Platform approach grew out of the private sector as a
means of gathering information and improving networking among key stakeholders in a particular economic
sector, but has since caught the attention of development agencies and is now gaining popularity in research and

24 The mitigation benefits of applying CA are estimated at 11.63 MtCo2eq by 2030. This is estimated based on national plans and projections
for CA and is not specific to the Southern part of Zimbabwe. Low Emission Development Strategy, 2019.

25 Vuna Africa. 2017. Vuna Africa. Changing farming, for a changing climate. Available on: http://vuna-africa.com/ (Accessed 5 May
2017)

236 The definition of Resilience agreed for Zimbabwe is “the ability of at risk individuals, households, communities and systems to
anticipate, cushion, adapt, bounce back better and move on from the effects of shocks and hazards in a manner that protects livelihoods and
recovery gains, and supports sustainable transformation.” (Building Resilience in Zimbabwe: towards a resilience strategic framework,
March 2015.)

27 Zimbabwe Conservation Agriculture Task Force. 2009. Farming for the Future: A Guide to Conservation Agriculture in Zimbabwe.
Christian Aid and FAO Zimbabwe.

28 Mupangwa, W and Twomlow, S J and Walker, S. 2012. Dead level contours and infiltration pits for risk mitigation in smallholder
cropping systems of southern Zimbabwe. Physics and Chemistry of the Earth, Parts A/B/C, 47-48. pp. 166-172. ISSN 1474-7065

39 ITDG. 2006. Soil-water conservation and rainwater harvesting strategies in the semi-arid Mzingwane Catchment, Limpopo Basin,
Zimbabwe. Available on: https://www.researchgate.net/publication/222940183_Soil-
water_conservation_and_rainwater_harvesting_strategies_in_the semi-arid Mzingwane Catchment Limpopo Basin Zimbabwe (Accessed
15 July 2017).
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development initiatives?*»?*!, In Zimbabwe, Innovation Platforms have mainly been used as a tool to develop
agricultural value chains by identifying challenges and solutions in collaboration with a wide range of
stakeholders across the agricultural value chain in question?*. For an overview of past and current projects with
components on building resilience to climate change and promoting CRA, see annexes 12-14

3.5 Smallholder commercialisation: strengthening value chains, linking farmers to markets
and access to finance

A series of donors, including FAO, UNDP, USAID and DFID, have supported GoZ’s investments in value chain
development, with implementation support from local partners, such as SNV, Technoserve, SAFIRE and CESVI.
In addition, various ZRBF consortia are investing in value chain development of various crops (sesame, small
grains and horticulture) and livestock value chains.

Efforts have predominantly focused on linking smallholders to markets through contract farming arrangements
and providing ‘business enterprise’ skills to farmers. For example, USAID’s Amalima project is providing
training to over 56,000 households in Tsholotsho, Bulilima, Gwanda and Mangwe districts for vulnerable
communities to engage in value chains. A particular focus is on women and providing technical training to
agrodealers to improve the availability of and access to quality agro and veterinary inputs to farmers. USAID’s
Ensure project also focuses on building the capacity of farmers to engage in value chains, focusing on the
groundnut, small livestock and horticultural crops value chains, by supporting Farmer Field Schools, producer
associations, agro-dealers and other actors in the value chains.

There have only been a few efforts that target the climate resilient commercialization of farmers. ZRBF
interventions have largely been based on an analysis of climate and non-climate risks and hazards. For example,
initiatives under ZRBF include the Enhancing Community Resilience and Sustainability (ECRAS) consortium
led by CARE International and the Matabeleland Enhanced Livelihoods, Agriculture and Nutrition Adaptation
(MELANA) led by Welthungerhilfe. ECRAS and MELANA are focusing on supporting sesame value chains,
based on an analysis of potentials for climate resilient crop production. Vuna, DFID’s East and Southern Africa
Climate resilient agriculture programme is working in the goat value chain in the south of the country. In two
districts in Matabeleland province, Vuna has provided a grant to SNV and a private company (WholeBeef) to
support communal farmers to improve their goat husbandry through CRA and links to the company. Another is
the UNDP/GEF project Scaling up Adaptation (2014-2018), which has reached almost 10,000 households
through adaptive investments, market linkages and financial access across the districts of Buhera, Chiredzi and
Chimanimani. The project has successfully supported market linkages and developed short value chains, such as
honey, beans, tomatoes, small grains, goats, cattle and indigenous chicken that support adaptation to climate
change?®. The value chain development has resulted in improved and sustained incomes for farmers through
agricultural seasons with below normal rainfall — in comparison to other farmers in the same districts>**. The
project has had a special focus on women farmers and has developed and scaled up pro-women value chains that
support adaptation to climate variability and change. This includes the honey and goat value chains. The project
also established inclusive financial services to support climate risk management, livelihood diversification and
other adaptation investments.

Regarding the livestock value chain, there have been specific efforts to increase livestock production and value
addition. ICRISAT has led multi-stakeholder efforts on developing the goat value chain in Insiza, Matobo and
Gwanda, Matabeleland South through Innovation Platforms. As part of this initiative, livestock handling facilities
and marketing structures were upgraded, smallholders gained entry into formal value chains and trust and linkages
among value chain stakeholders was built. Additionally, USAID’s Feed the Future — Zimbabwe Livestock
Development project trains farmers on good business practices, such as creating a budget that includes marketing
activities, identifying lucrative markets within their reach, organizing themselves into groups, and negotiating
with buyers for better prices. Farmers are learning essential animal husbandry practices, such as cattle pen
fattening; animal health, nutrition, and breeding; cattle and meat grading; and strategic selling. The project is
connecting farmers directly with abattoirs (slaughterhouses). Project activities target smallholder farmers in AERs
III, IV, and V in the provinces of Manicaland, Midlands, Matabeleland North and South.

An important actor in smallholder commercialisation and strengthening value chains is private companies in the
agro-business sector. Increasingly in Zimbabwe, private companies are seen to be entering into contract farming

24 Homann-Kee Tui, S., Van Rooyen, A. F., and Minde, 1. 2013. National and Regional Livestock Markets: Opportunities for Growth in
SADC. Documentation. International Crops Research Institute for the Semi-Arid Tropics, Patancheru, Andhra Pradesh, India.

241 Van Rooyen, A. and S. Homann. Innovation Platforms: A new approach for market development and technology uptake in southern
Africa. ICRISAT.

22 JCRISAT. 2013. Seven lessons learned to catalyse African innovation through engagement platforms. CGIAR.

24 UNDP/GEF Scaling Up Adaptation with a focus on rural livelihoods, Terminal Evaluation, 2019

24 UNDP/GEF Scaling Up Adaptation with a focus on rural livelihoods, Terminal Evaluation ,2019 — ZIMVAC data
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arrangements with smallholders, incentivised by wishing to increase production and reliability of their supply
chains. Such companies include Best Fruit Processing, Sidella, IETC, Matanuska, Schweppes, Cairns, AgriSeeds
and Zimbabwe Super Seeds. These arrangements can provide farmers with agro-inputs, access to training, and
links to the formal domestic market.

Research centres also play an important role in developing climate resilient value chains, particularly in the
production of more ‘drought tolerant’ seeds and livestock varieties. For example, the International Centre for
Research on Maize and Wheat (CIMMYT) has collaborated on drought tolerant maize seed research with
DR&SS’s Crop Breeding Institute (CBI) and private sector partners such as Progene, AgriSeeds, SeedCo and
Pannar. Similarly, ICRISAT, in collaboration with NGOs who facilitate pilot testing, in particular the Community
Technology Development Trust, has invested in small grains variety research in the dry areas.

Increasing smallholders’ access to finance has been the focus of a number of interventions in the last decade.
Financial services are crucial to rural livelihoods and the development of the rural economy, as they allow farmers
to save capital and invest in agro-inputs to increase production®?. Informal financial services are common in rural
settings, such as Funeral Societies, Savings and Lending groups, and informal lending between families. The
majority of efforts, such as those by Care, UNDP, TechnoServe, OXFAM, DFID, FAO, USAID and World
Vision, have focused on supporting Village Savings and Loan Association (VSLAs). VSLAs, developed by
Care International in Maradi, Niger in 1991, is an approach to facilitate savings and credit in a flexible way,
appropriate to the informal setting?®. Members of the community form a group, which converts small amounts
of cash into savings. The group’s savings can be lent to members as credit>¥’. In Zimbabwe, VSLAs are usually
women groups who mobilize funds from their own savings and use the pool of funds to meet their borrowing and
insurance requirements. The savings are an asset, and reduce livelihood risk. They serve as a mechanism for
transitioning out of safety net programmes or for building resilience in times of emergencies or shocks?*®. With
DFID funding, FAO is supporting financial and microfinance institutions in introducing, designing and scaling
up financial services to smallholders, including women and youth. In collaboration with DCA/ USAID, FAO has
also designed the Refinance and Partial Guarantee facility, which are two instruments aimed at increasing
financial inclusion of smallholders and value chain actors. In combination with market linkages and value chain
development activities, UNDP’s Scaling up Adaptation project has increased the income of 61.2% of the targeted
VSLA farmers by an average of 35.7% from savings and interest accrued on average across the three target
districts of the project. For an overview of past and current projects with components on building resilience to
climate change in value chains and promoting market linkages, see annexes 12-14

3.6 Climate information services

In the past, donor efforts, primarily by UNDP and GEF, have supported government interventions in climate
information. Annex 14 presents a summary of these projects, implemented mainly by NGOs, the key actors being
Practical Action and OXFAM, in conjunction with MSD and AGRITEX. Most recently, the Green Climate Fund
has approved a funding proposal for Zimbabwe with climate information components with WFP as accredited
entity. Projects appear to address three main aspects relating to climate information, namely: a) providing climate
information infrastructure in the form of weather stations; b) building capacity of extension personnel and
farmers to understand climate information, and; c) packaging climate information so that it is easily useable
by farmers (which includes exploring the use of software as well as the development of different approaches to
seasonal forecasts).

The Coping with Drought project successfully developed a new seasonal forecast approach, which was shown to
be more useful for agricultural decision making. This work has been scaled up and developed further through the
project Scaling Up Adaptation. In partnership with MSD, AGRITEX and young innovators from local
universities, the project has rolled out Climate User Interface Platforms to involve smallholder farmers in co-
designing, co-producing and using tailored climate products. This has resulted in the piloting of a climate
information delivery system appropriate to smallholder farmers and the translation of climate products into
actionable advisories and early warnings. Practical Action, through the project Mainstreaming Climate Change
Adaptation in Zimbabwe’s Agricultural Extension System demonstrated the value of training AGRITEX workers
in climate change adaptation and interpretation of weather information as a means of scaling out knowledge of
adaptation strategies and training to farmers. For an overview of projects, best practices and lessons learnt, see
annex 14.

2% Inclusive Finance and Risk Insurance Sub-assessment.

2% World Vision. 2015. Saving Groups. World Vision Guidance for Development Programmes. WV.
27 Ibid.

248 Ibid.
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In addition, the private sector provides climate information services as well as crop insurance. ZimNat has been
providing weather index insurance (WII) to farmers for the last 3 years. The WII product is called Pundutso and
is available for the 2016-2017 season. The product is the result of 3 years of trialling and research into other
models that have been successfully used in Africa.. A summary of the cover, the triggers and summaries of the
triggers and rates are provided in Annex 16. Econet Wireless provides a micro-insurance service ,Ecofarmer,
designed to insure inputs and crop against drought or excessive rainfall, which includes daily weather information,
crop data, farming tips, farming information and market links. Similarly, OXFAM has collaborated with Old
Mutual and Blue Marble Micro Insurance on developing a micro WII service for vulnerable smallholder farmers
linked to the Scaling Up Adaptation with a focus on rural livelihoods project.

Most recently, the WFP has supported Government of Zimbabwe to access funding from the Green Climate Fund
to support climate information services and resilience building efforts in two districts, Masvingo and Rushinga.

3.7 Institutional coordination and capacity building

There have been several interventions in recent years to support GoZ institutional coordination and capacity
building efforts in the water, agriculture and climate change sectors. These have primarily focused on
developing resources to strengthen service delivery, mainly in departments under MLAWCCR: AGRITEX,
Dol, DR&SS and the Livestock Department and MSD. While larger development programmes have supported
coordination and capacity building at the national level (discussed here), many donor and NGO projects targeting
vulnerable smallholders have also invested in building the capacity of subnational and community level
institutions (some of which are discussed in pervious sections).

Since 2012, MLAWCCR has collaborated with the UNDP to mainstream climate change issues across
government planning, through a number of projects. The first project, Strengthening National Capacity for
Climate Change in Zimbabwe project (2012-2016), supported initiation of the National Climate Change Response
Strategy (2014) and the National Climate Policy (2017). It also supported establishment of the Department of
Climate Change Management Department, providing capacity building for staff to support the design of climate
change mitigation and adaptation activities and pilot projects for scale up. The Supporting Enhanced Climate
Action for Low Carbon and Climate Resilient Development Pathway (2016-2020) project aims to continue such
efforts, e.g. by supporting the National Adaptation Process (NAP) and the development of the Forestry and the
Renewable Energy Policy. The Support to Implmenting Zimbabwes NDC under the Paris Agreement has
supported the development of a Low Emission Development Strategy, which includes the AFOLU sector.
Through the GEF funded Scaling up Adaptation project, UNDP and the implementing partner, OXFAM, has
supported MSD in weather and climate information services delivery as well as resilience building activities such
as wetlands management, gulley reclamation, reforestation and holistic land management®*. These interventions
have been complemented by other capacity development support from development partners, including in the
development of the CRA manual (see section 3.4).

MLAWCCR has been extensively supported by various partners to enhance policy formulation and
implementation for smallholder farming development over the past decade. Through the ZRBF, UNDP and the
funding partners work closely with MLAWCCR to increase the capacity of relevant government institutions and
communities to build resilience against recurrent climate and non climate related shocks and stresses. ZRBF
supports national surveys such as livelihoods and vulnerability assessments under ZIMVAC and poverty and
agriculture related national surveys under ZIMSTATS, to inform resilience programming, in addition to capacity
support to AGRITEX, DCP, FNC and others. It has recently conducted a capacity assessment of MLAWCCR to
identify capacity gaps to generate evidence that can be used to influence policy interventions for resilience
building?°. Throughout its project cycle, ZRBF will be implementing capacity building efforts to address these
gaps.

ZRBF has also supported MLAWCCR in developing the Resilience Strategic Framework to guide programming
and policy (2015). This work has involved key government stakeholders as well as development partners. The
framework includes a focus on climate related risks and vulnerabilities and strategies to build resilience,
particularly for rural communities. Most recently, the Resilience Strategic Framework has contributed to that
considerations and climate risks and resilience building has been included in the updated AGRITEX extension
policy.

MLAWCCR has also been supported by FAO to develop national policies (livestock, forestry, irrigation and
mechanization) and strategies (integrated pest management, management of migratory pests, foot-and-mouth
disease, and management of transboundary crop and animal pests and diseases), as well as implementation support

2% Scaling Up Adaptation annual project reports (2015, 2016) and mid-term review (2017)
20 MLAWCCR. Application of Evidence in Policy-making for Resilience Building Capacity Assessment Report, DRAFT. GoZ.
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to the national Food and Nutrition Security Policy, through strengthened governance and the establishment of
multi-sectoral coordination committees. In partnership with other agencies such as WFP, UNICEF, and now
ZRBF, FAO has supported the establishment of a national food and nutrition security information system and
knowledge-sharing platform within the FNC. Between 2006 and 2014, FAO, in partnership with the SADC
Famine Early Warning Systems Network (Fewsnet), supported the operation of the National Early Warning Unit
to produce and distribute agricultural and food security bulletins. Additionally, FAO’s DFID funded Livelihoods
and Food Security Programme and the EU supported food security programme ‘Forest Forces’ have supported
subnational and local level institutions’ capacity for agriculture service delivery.

Dol has received support from FAO on irrigation design and implementation. DOI predominantly uses FAO
irrigation manuals, in particular the 2002 publication?!, to understand water requirements when designing new
irrigation schemes. A local publication which is difficult to source is also used. Altogether, 49 engineers and over
100 technicians refer to the FAO irrigation manuals at every stage of irrigation planning and training is usually
offered to staff who have not have been trained before, usually as part of FAO implemented projects. FAO has
funded all trainings so far and the last trainings for engineers and technicians were completed in 2015 under the
Smallholder Irrigation Support Programme (SIP) (see section 3.3).

3! Planning, Development Monitoring and Evaluation of Irrigated Agriculture with Farmer Participation (2002) FAO -
http://www.fao.org/docrep/010/ai596e/ai596¢00.HTM

73



4 Gaps in service delivery and associated barriers

Despite the GoZ and donor investments listed in the previous chapter, there are gaps in service delivery to support
smallholder farmers in tackling climate risks in the short and the long term. Following an identification of priority
gaps in service delivery, this chapter presents barriers to implementing interventions that have been encountered
and/or foreseen, categorised as financial, institutional, technical and market-related.

4.1 Climate resilient approach at scale

Many interventions have taken a multi-faceted, ‘resilience’ approach, with commendable results achieved,
namely through the coordinated efforts of ZRBF (see Chapter 3). Numerous lessons learned and best practices
should be built upon (see Chapter 5). However, the most salient gap is that a comprehensive climate resilience
approach has not been implemented at scale, in a coherent manner, across the southern provinces to achieve
maximum impact and long-term transformational change. Such an approach, by nature, is based on the successful
collaboration of multiple actors at various scales, driving forward a paradigm shift: 1) on the national level to
integrate climate change adaptation into the agriculture and water sectors, in order to deliver climate resilient
services to smallholders, and 2) by targeting high impact investments at the local level to address climate risks
faced by vulnerable communities.

4.1.1 Water security provision and coverage

There is a significant gap in the country’s ability to provide secure water resources to smallholders in southern
Zimbabwe in a climate resilient manner. Priority gaps in service delivery to design and implement climate resilient
irrigation, as identified in the Climate Resilient Irrigation sub assessment, are as follows:

Gaps in climate resilient irrigation design?5?: While previous donor investments have focused on irrigation
development, complimenting GoZ’s PSIP (see Chapter 3), there has been a lack of a climate resilient approach to
irrigation development in terms of design and selection of irrigation technologies. Previous efforts have focused
on ‘rehabilitating’ existing and/or constructing new irrigation schemes. ‘Rehabilitation’ means to repair existing
physical infrastructure to its original design standards, with a lesser focus on installing more water efficient
irrigation systems (such as sprinkler and drip systems), in replacement of original technologies. ‘Rehabilitation’
efforts do not consider that the design itself may be inadequate to take into account changes in land and water
resources as a result of climate change. This limits the impacts and sustainability of investments. A big part of
this is that climate information is not used to promote more efficient irrigation (see section 4.1.4, below). Dol,
responsible for irrigation design, faces challenges in climate-proofing designs, as this requires a specific technical
skill set and is a relatively new area of specialisation. A related challenge is that information sources to inform
design from MSD and ZINWA are often not received in a timely manner (see section 4.1.4, below).

Gaps in support to climate resilient operation and maintenance (O&M)?*: A related and significant gap is
support to community institutions to embed climate risk management into the O&M of irrigation schemes, to
efficiently utilise irrigation infrastructure in a changing climate. While previous projects have focused on
providing community institutional capacity building support to varying degrees (see Chapter 3), there is a
significant gap in support to local institutions managing irrigation schemes — Irrigation Management Committees
—in climate risk management. IMCs generally lack the capacity to maintain the infrastructure in general, however,
they notably lack technical know-how to implement adaptive, climate-risk informed O&M planning. This
includes the ability to operate irrigation pumps efficiently in highly variable water levels to conduct irrigation
scheduling to suit shifting cropping patterns and changing seasonality. Such expertise is not provided by service
providers at present, namely the extension service, AGRITEX, which relates to a capacity building barrier in
government service providers (see section 4.2, below).

Management arrangements that are adaptive and responsive to constant changes in climate require accurate and
timely climate information to appropriately plan and coordinate activities across IMCs. As such, IMCs and their
memberships also require training in effective use and application of climate information (see section 4.1.4,
below). For example, prior to a growing season, appropriate information on rainfall forecasts should inform
rainfed and irrigated cropping investment proportions, and during the growing season, bi-weekly forecasts of dry
dekads are essential in irrigation cycle planning and management. Without climate information to inform

252 Cf. sections 2.3.1 and 2.3.2 in the Climate Resilient Irrigation sub assessment
253 Cf. sections 2.3.1, 2.3.4 and 2.3.5 in the Climate Resilient Irrigation sub assessment
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planning, the end result is that water, an already scarce resource, is used inefficiently, despite systems that are
meant to redress this situation?*,

Gaps in irrigation coverage?*®: GoZ’s PSIP has been successful in rehabilitating an area covering 3,500ha since
2000 on communal lands. In Manicaland and Matebeleland South provinces, FAO has rehabilitated 20 irrigation
schemes covering approximately 1,000ha. SDC is rehabilitating 8 irrigation schemes in Mavingo province, and
JICA is focusing on constructing a new block at Nyakomba irrigation scheme, adding an additional 146ha. DFID,
through the CRIDF project, has rehabilitated two irrigation schemes in Masvingo province in Chivi and Bikita
districts: Kufandada and Bindagombe. Cesvi and SAFIRE have supported the Shashe irrigation scheme in
Beitbridge, rehabilitating irrigation schemes to introduce citrus trees to 90ha. Despite these significant
investments, there remains a gap in coverage, at scale, particularly in rural, communal areas in the southern
provinces where the vast majority of smallholders reside (see Chapter 1). Synergising with IFAD’s on-going
investment, which is revitalising 5,000 ha of existing smallholder irrigation schemes, mostly in communal and
old resettlement areas in AERs III, IV and V in Manicaland, Masvingo, Matabeleland South and Midlands
provinces, and FAQO’s rehabilitation of irrigation schemes in the southern provinces, provides an opportunity to
complement and scale up efforts, capitalising on gains already made to achieve wide scale coverage across the
southern provinces to result in a catchment-level response to responding to climate changes. Schemes identified
in such investments, such as Sebasa, Chikwarakwara, Mbembeswane, Tshashani, Fuve Panganayi and Shashe,
should be cross-referenced with those proposed in the target project site, to avoid duplication of efforts.

Gaps in gender analysis in smallholder irrigation: A further gap is analysis of gender dimensions in
smallholder irrigation and ensuring interventions are gender responsive®®. Irrigated agriculture may be an
advantage for many women farmers in terms of yield increases, but it is also likely to increase women’s workload,
which is already significantly more than men’s, as a result of women’s traditional household and ‘on farm’ roles.
There is also no understanding or agreement on the type of irrigation technology preferred by women, which
could potentially make their workload easier or harder. Extension services tend to focus on cash crops, and while
these are important income-generating crops, other food crops such as legumes that are cultivated largely by
women, tend to be ignored. Also, in an environment where marketing outlets are few, men tend to dominate
formal markets while women market their crops through local informal networks that are often less profitable.
Thus, even if crops are produced for surplus, women may find it difficult to sell them. In terms of management
of irrigation schemes, the post of treasurer in IMCs seems to be reserved for women, while positions of decision
making are more often the domain of men?’. However, women struggle to reach adequate levels of financial
literacy, relative to men, as women face greater barriers to accessing training and knowledge and capacities may
not always match responsibilities.

4.1.2  Gaps in service delivery to promote Climate resilient agriculture

Despite awareness of the need for climate resilient agriculture (CRA) practices to support smallholders to mitigate
climate risks and increase production, Zimbabwe does not yet have a clear action plan for promoting CRA among
smallholders on a national scale and how this can be supported by government service providers, such as
AGRITEX?%®, To a large extent, CRA initiatives have been isolated, confined to particular areas and groups of
smallholders. Elements of CRA are promoted in many projects, and while this does contribute to reducing climate
vulnerabilities, a variety of definitions and approaches to CRA adoption may complicate a coordinated response
across the country. Priority gaps in service delivery to promote climate resilient agriculture are as follows:

CRA coverage gap in agricultural extension services: While the agricultural extension system in Zimbabwe is
well structured and competently staffed from national to ward level, there are challenges in rolling out CRA
through agricultural extension services at scale. During consultations AGRITEX officers expressed limited
knowledge on how to integrate climate risks into agricultural planning and implementation as well as limited
agronomic knowledge on the proposed climate smart crops, livestock breeds and CRA practices?®.

3% Manzungu, E. 1996. Contradictions in standardization: the case of block irrigation in smallholder schemes in Zimbabwe. In: Manzungu,
E. and van der Zaag, P. (Eds.) The Practice of Smallholder Irrigation: Case Studies from Zimbabwe. University of Zimbabwe Publications,
Harare, pp.47-68.

25 Cf. sections 2.1 and 2.2 in the Climate Resilient Irrigation sub assessment and the Updated National Irrigation Database, Southern
Zimbabwe.

26 Annex XIII ¢ Gender Assessment and Action Plan, p. 15

27 Manzungu, E. and Zaag van der. 1996. Continuity in smallholder irrigation. /n: Manzungu, E. and Zaag van der, P. (Eds.) The practice of
smallholder irrigation: Case studies from Zimbabwe, Harare: University of Zimbabwe Publications, pp.1-28.

258 Bastos Lima, N.G. 2014. Climate-Smart agriculture in Sub-Saharan Africa: A comparative assessment of challenges and opportunities in
15 countries: Synthesis report. Food, Agriculture and Natural Resources Policy Analysis Network (FANRPAN), Pretoria.

2% During stakeholder conversations, AGRITEX staff at provincial, district and ward level expressed that they have limited knowledge on
how to promote CRA practices, crop varieties and livestock breeds. March 2017, cf. Stakeholder engagement annex
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Limited, systematic adaptive knowledge management: While initiatives and research is ongoing to support the
uptake of drought and heat tolerant seed varieties, livestock breeds and other climate smart initiatives, gaps in
systematic knowledge management have been identified in and across MLAWCCR departments?%’. There is
limited national level collection and sharing of successes, lessons learned and failures in the attempts to promote
and implement climate smart smallholder agriculture. A key issue for ensuring continual relevance of promoted
CRA practices, crops and livestock breeds in a changing climate is adaptive knowledge management, where
approaches are continually evaluated for their appropriateness and cost-effectiveness under the prevailing and
predicted climatic conditions. Improved, adaptive knowledge management would also support the gap in up- and
out-scaling of successful CRA initiatives through extension services.

Lack of a comprehensive national policy and action plan for promoting and implementing CRA among
smallholder farmers. Currently, MLAWCCR has completed a CRA framework, which draws on the nationwide
experiences of CA and CRA, but a lack of implementation plan may contribute to further isolated and
uncoordinated efforts. An important aspect to consider in formulating a strategy for promotion of CRA is to base
strategic options on evidence and analysis of best practice. Zimbabwe has a long history of conservation tillage
and promotion of CA, as well as the importance of building on local, indigenous knowledge, which is valuable
for adapting to conditions of drought. The work of the ZRBF provides a strong knowledge base for informing
adaptation and resilience building strategies and policy frameworks, namely through the recently developed
strategic framework for resilience, which was created through a participatory process with broad stakeholder
engagement (2015). There are also good examples of how research into CRA practices and scenario modelling
for adapting agriculture to future climates may be used to inform the policies and interventions to promote CRA
practices, crops and livestock breeds. Together with DR&SS and AGRITEX, ICRISAT has modelled climate
adaptation scenarios for one district in Matabeleland North with good results.

4.1.3  Gaps in linking farmers to climate resilient, inclusive markets

While numerous donors have supported the introduction of new climate resilient agricultural practices, farmers
still struggle to commercialise. Increasingly, projects have taken on a market approach, linking smallholders to
markets, training farmers in ‘farming as a business’ and facilitating access to finance. This has yielded better
results, but there remain significant gaps in ensuring farmers are able to sell their produce in markets — especially
if new climate resilient products are introduced. Priority gaps in linking farmers to climate resilient, inclusive
markets are:

Limited service provision from AGRITEX Extension Officers to link smallholder farmers climate smart
crop production and markets: The private sector plays a crucial role across the agricultural value chains as
providers of input, technical support to production and buyers of the produce.

In order to ensure households’ income security to build resilience to increasing climate change impacts, farmers
need to both grow and effectively market their produce. Most smallholders are used to producing for their own
food security or to an unidentified market, and often end up producing the same cash crops as nearby farmers,
resulting in lower prices and with no ready formal or informal market to off take the produce. This is shown quite
starkly in the fact that in almost all irrigation schemes visited during Feasibility Stage, farmers’ cropping calendars
(which determine farmers’ crop choice for the season) bore no reference to market demand?®!. At Nyanyadzi
irrigation scheme, for example, farmers could not remember when their calendar was developed, and concurred
that it did not respond to market trends2®2. Many schemes do not identify a ready market before growing and
therefore have challenges selling produce. This will especially be important to deal with in the case of newly
introduced climate resilient crops.

The services of AGRITEX are limited in terms of identifying opportunities for smallholders to link up with
conventional, formal markets, and even more so when new climate resilient crops are introduced. AGRITEX
Officers express that they struggle to provide farmers with the right support related to ‘farming as a business’,

market analysis for climate resilient crops and livestock as well as knowledge and networks to improve market
links2%3,

Limited service provision of AGRITEX to support smallholders to assess climate risks in agricultural
production and develop climate resilient value chains: Limited assessments of climate risks in agricultural
production and value chains is a significant gap in the training provided across the majority of market related
interventions for smallholders to mitigate climate risks. At the same time, it is necessary to work with

260 CRA packages sub assessment, p.23-25

261 Value Chain Sub-assessment.

202 Ibid.

263 March 2017, Consultations. Cf. Stakeholder annex
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agribusinesses to embed climate resilience into their business models. This may entail providing farmers with
training in CRA and a designated technical resource to support production operation over the season. Other than
USAID, EU and DFID, few donors have focused efforts on agribusinesses themselves. Integrating climate risk
considerations in value chain development allows a number of climate-related bottlenecks that limit production
to be addressed. Such bottlenecks include: climate-induced production constraints that results in farmers failing
to meet levels of demand; climate change-induced extreme weather conditions that affect storage and
transportation to the market; and high climate risk exposure that makes microfinance institutions avoid funding
smallholder agriculture. There is limited capacity in AGRITEX to assess climate risks and exposure for
smallholder farmers, to identify emerging climate resilient market opportunities for smallholders as well as
facilitation of climate change considerations throughout the value chain?.

Limited analysis to gender equal participation and gendered climate risks in value chain development:
Additionally, a fundamental gap in efforts is the lack of integration of gender analysis into value chain
interventions?®®. Despite constituting the majority of the rural agricultural farming sector, the challenges faced by
women across value chains are not sufficiently addressed at scale and most interventions do not take into account
the specific set of climate related vulnerabilities women face. Women do not have equal access to land as their
male counterparts in both communal and resettlement areas. Mostly, women access land indirectly through
marriage, and in situations where they own their own land, it is often under dispute. The lack of access to assets
in turn inhibits women to access loans and credit facilities, which are pivotal to their economic development. In
relation to climate risks, value chains experience different exposure, which may disproportionately affect men
and women, depending on the value chain. Also, climate change impacts on gendered ways of marketing produce,
are rarely considered.

4.1.4 Gaps in climate information services

There is a significant gap in the country’s ability to collect weather/climate information: there are not enough
weather stations to achieve a full observational network and therefore generate a timely and accurate ‘picture’ of
climate and weather related risks. While previous investments (see Section 3.6), have focused on collecting
weather/climate information, there is also a significant gap in the development and dissemination of climate-
related information which can be used to inform decisions and which is combined with other non-climate
information to inform expected risks. Some isolated interventions in recent years, such as UNDP/GEF’s project
(see Chapter 3), have made progress, but these have largely focussed on small regions. Also for interventions with
national climate information components, such as the recently approved GCF funded project” Integrated climate
risk management for food security and livelihoods in Zimbabwe focusing on Masvingo and Rushinga Districts”
with WFP as Accredited Entity, gaps remain in both scale and capacity to generate/disseminate information. This
prevents GoZ providing an accurate and timely picture of the country’s climate risk profile to inform
climate risk management for service providers and farmers. This gap is complicated, as various institutions
take part in the climate information system (see section 4.2, below), and gaps to collecting, analysing and
communicating accurate climate information are associated with providing useful and relevant information on
streamflow, temperature and rainfall (weather and hydrological monitoring and forecasting), as well as the ability
to monitor and forecast extreme droughts, storms and flood risk. Further, the ability to provide this information
is dependent on the effectiveness of both weather/hydrological gauging stations in terms of the adequacy of
coverage and the density of the networks and the capability of infrastructure to respond to new challenges caused
by climate variability and climate change. It is also dependent on access to forecasts (both globally and locally),
as well as maintaining the capability to tailor the information based on the requirements of the users/decision
makers who will use the information. In turn, these requirements are heavily dependent on human and institutional
capacity, in both recording and communicating data to service providers, relevant institutions and farmers.

Gaps in weather and seasonal forecasting and monitoring: The MSD faces several challenges in weather and
climate information generation and dissemination. This is partly due to the low density and state of the network
of synoptic and rainfall stations. As a result, MSD cannot provide an effective weather forecasting system for
normal forecasting activities and early warning to alert people of impending weather-related threats2°°,

Gaps in the weather station network: spatial observations

The MSD is planning to replace 47 manual synoptic weather stations with AWS, instead of trying to repair
obsolete equipment. MSD would also like to increase the network of voluntary rainfall stations, though the extent
to which this is possible depends on availability of equipment and willingness of volunteers to send data — which

264 March 2017, Consultations. Cf. Stakeholder annex

25 Value chain sub assessment, p. 76 ; gender annex, p. 10-11

266 Banda, J. 2013. Status and priority needs of monitoring and predicting climate anomalies and extremes in Zimbabwe. Available on:
http://www.wmo.int/pages/prog/wep/wedmp/documents/Zimbabwe.pdf (Accessed 4 July 2016)
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in economically disadvantaged communities will be difficult>*’. Nevertheless extra stations will improve weather
monitoring capabilities. In turn, it is expected that this increased capability to monitor the current status of weather
in the country will improve the ability to verify forecasts (in retrospect), as well as be able to adjust current
forecasts based on the observations. In the long term (3+ years), there will be the potential to start developing
statistical weather forecasts (Model Output Statistics) based on new weather station data. However, as pointed
out in the following section (see section 4.5), there are several barriers to being able to install a dense network of
AWS, not least the capability and finances to operate and maintain a dense network of ground-based stations. An
additional consideration when installing a network of AWS is the availability of data and time it takes to make
observations available — both for weather forecasting and to other users of the information e.g. ZinWA (for water
modelling) and AGRITEX for agricultural assessments. Proposed solutions include the use of secure cloud
storage to provide access to other institutions besides MSD, as well as the use of Frontline SMS for collecting
data from manually operated synoptic stations?®®. Subsidies for rainfall-only and volunteer stations need to be
reinstated as ways of communicating the data.

Use of satellite-based information

One alternative to the use of ground based weather stations (which have a small footprint and sample a relatively
small area), is the use of complimentary satellite data/observations, which is currently not used to the extent it
could be. These data are not a substitute for weather stations and may be biased with respect to available weather
station data. They can however be used to extend the weather station data into areas/regions where there are no
weather stations, by using the weather station data to debias the satellite estimates e.g. of rainfall. Whilst satellite
data (Meteosat 2" generation - MSG) is used by MSD to observe developing thunderstorms and rainfall bearing
systems, and is included in the qualitative generation of forecasts, there does not exist a quantitative process for
including its use. This key gap is because: a) human technical capacity to manipulate the data and run algorithms
is limited; and b) access to computer hardware to hold the data and generate rainfall estimates is limited®.

A further advantage of developing satellite based products is that it can be used to support the use of private sector
based Weather Information Insurance for risk management, such as the ZimNat Pundutsu service.

Forecasting capabilities

Whilst high resolution spatial observations are a major gap to improving climate risk management in agricultural
livelihoods, it is not the only requirement to be able to provide more accurate and useable forecasts. The ability
to forecast the future evolution of the weather and climate is dependent on access to forecast models, which can
predict the future either through simulating the evolution of the atmosphere directly (physical models), or using
the status of current conditions to statistically predict future conditions. The current forecasting system utilises
globally available weather forecasts from the GFS and ECMWF, which are then interpreted based on observations
from weather stations, satellite observations and forecaster experience?”°. This process is qualitative in nature and
results in a qualitative forecast for wide regions which limits its application for specific sites and to use it for
calculating specific tailored forecasts for agriculture e.g. rainfall intensity, amount of rain to fall in 48 hours etc.
Two ways of addressing this gap would be to develop statistical relationships between the GFS/ECMWF forecast
fields and historical observed weather station data (MOS described above), or to run a regional climate model.
The MOS approach is the simpler and less computationally intensive process that can also be extended to include
new AWS data when sufficient time series are available. The requirements are: a) people with sufficient training
and capabilities for undertaking statistical analyses; and b) access to hindcasts from the GFS and ECMWF models
(currently available) and desktops with sufficient storage space and statistical software (there are packages
available which utilise the freely available R software). The latter option requires: a) access to high-end
computational servers (either through cloud computing e.g. Amazon, or through local High Performance
Computing facilities); b) available internet bandwidth to both access the computing resources and download very
large boundary condition files from the GFS/ECMWF forecasts; and ¢) human capacity to run regional climate
models, diagnose problems and interpret their output. These are current gaps in the system which will need
supporting if progress is to continue.

MSD utilises the most popular seasonal forecasting tools in the SADC region, namely GeoCOF and CPT. It also
participates in the SARCOF process and is involved in developing the SARCOF regional product?’!. However,
this product is not useful for many decision-makers as the use of probabilities is confusing and often the
probabilities are close together i.e. there is not a significant difference in the probability of normal and above-
normal rainfall. There is however, potential to develop more specific binary/decision tree type forecasts, as was

267 Consultations with MSD, Mark Tadross, 2017, cf. stakeholder annex

268 Innovation for climate adaptation report. (2016) Digital velocity — Scaling up adaptation to climate change project. pp 47.
269 Consultations with MSD, Mark Tadross, 2017

270 Consultations with MSD, Mark Tadross, 2017

271 Consultations with MSD, Mark Tadross, 2017
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demonstrated in UNDP/GEF’s coping with drought project, which developed a drought/no drought forecast. This
was shown to be more accurate/reliable than the traditional seasonal forecast, as well as more useful to farmers.

Communicating weather and climate information

There are gaps regarding how to effectively communicate weather forecast information to farmers, including?’2:
capacity of farmers to understand and interpret forecasts; ii) the ability of forecasters to provide simple
interpretations in normal/everyday language; iii) dissemination of forecasts in time to be used for decision making;
iv) lack of credibility if forecasts are often wrong; v) use of inappropriate communication channels; vi)
requirements for forecasts at a finer scale (though this may not be scientifically feasible)?’; vii) users being able
to provide feedback and contribute to the design of products. Lastly, there is a tendency to expect farmers and
water managers to be able to interpret forecasts in terms of their own decision frameworks, whereas in reality
there is a need to provide relevant context material or translate the forecasts into more useable information e.g.
into water resource assessments, information on the start/end of the rains, expectations to meet crop water
demands etc.

To some extent these issues are being addressed by current pilot efforts, notably projects by Practical Action and
UNDP/GEF projects (see Chapter 3). However, there is still room for improvement, particularly around upscaling,
packaging and the active involvement of farmers in data collection, as well as ensuring there are effective
communication channels between experts and the end users. In particular, there needs to be continuous
development and improvement of the information content within tailored advisories, which requires continuous
interaction between MSD, AGRITEX and farmers. This will allow more varied communications/messages to be
developed for specific locations and for particular situations/climate forecasts. Importantly, these communications
need to be useable to farmers, which means that farmers need to be able to translate a particular warning based
on available options the farmer has. This requires a deeper understanding of options that are specific to particular
farmers, as well as training for farmers to be able to interpret weather/climate forecasts given their set of unique
circumstances. Again, this requires a long-term training and engagement activity similar to that undertaken
through the PICSA approach in other countries in Africa?’4. The PICSA approach is also expected to be used in
the recently approved GCF supported project “Integrated climate risk management for food security and
livelihoods in Zimbabwe focusing on Masvingo and Rushinga Districts” with WFP as accredited entity, opening
up avenues for synergies across interventions.

Indigenous knowledge is acknowledged by many communities as key in climate information systems in
Zimbabwe. An ongoing study by the University of Zimbabwe seems to point to this fact?”>. The elderly in some
communities sometimes can make predictions on the quality of agricultural seasons. Links between indigenous
knowledge and weather/climate forecasts offer one way to engage farmers and other potential users. By translating
scientific forecasts into locally relevant/believed forecasts or by showing the links between the two, debates and
engagement with local communities can be enhanced. However, there has been limited investments towards
validation of indigenous knowledge systems to incorporate knowledge into formal climate information systems.
See annex 17 for an overview of how indigenous knowledge may be useful for weather forecasting.

Gaps in hydrological monitoring and water resource management/planning: As part of its mandate, ZINWA
runs a network or river and dam gauging stations that measure flows at 105 locations in the Save, Runde and
Mzingwane catchments (Figure 22). These stations are in different states of functionality, with some stations
needing repairs to dataloggers, flumes, gaugeplates and in some cases desilting?’®. Whilst there is a clear need for
new gauging stations (particularly in the western Save catchment and towards the south and east of all three
catchments), it is important that any repairs are only considered for gauges which have an existing observer and
the long-term prospects for operating and maintaining this infrastructure is good.

272 Gaps identified in UNDP/GEF Scaling Up Adaptation project and in consultations with MSD, Mark Tadross, 2017

23 In some cases farmers fail to take advantage of favourable forecasts due to issues regarding access to inputs (cost and/or availability)
such as seed, fertilizer and draught power.

27 University of Reading. Climate Services for Smallholder Farmers. Available on: https://www.reading.ac.uk/imagine/Projects/Imagine-
PICSA.aspx (Accessed 5 May 2017). The PICSA approach is also expected to be used in the recently approved GCF supported project “
Integrated climate risk management for food security and livelihoods in Zimbabwe focusing on Masvingo and Rushinga Districts” in
Zimbabwe through WFP as AE

25 Conversation with researcher Juliet Magwenzie, UZ, September 2017
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A large part of the stations are not functional (Table 9). As a result, monitoring the state of water resources and
water levels in the three basins is difficult, with only patchy information available at any one time. In part, this is
also due to reporting arrangements and a lack of automatically transmitted data. The last survey undertaken in the
Save, Runde and Mzingwane catchments was conducted in 2011278, As with meteorological stations, it may be
cost effective to install new stations rather than repair outdated ones, depending on the current state of the
observing equipment, and the need to keep manual observers in place/employed in some locations. OTT
Equipment is a preferred vendor for ZINWA observing stations, largely because of its durability and ease of
operation and because ZINWA engineers have previous experience operating and maintaining this equipment.

Table 10: Number and status of gauging stations in the Save, Runde and Mzingwane basins

Catchment Total Number of | No. of non- | % non- | Remarks

number operational operational operational
of stations stations stations
stations

Save 66 49 17 26 16 stations are not manned. There is need
to install data loggers on unmanned
stations or recruit observers. The stations
generally need maintenance works which
include desilting repairs to access roads
and leak repairs.

Runde 173 96 77 45 There is a need to carry out maintenance
works on most stations. Siltation and
leakages are the major problems. Data
loggers must be installed on some stations
to improve coverage and data quality.

277 Mazvimavi, D. 2003. Estimation of flow characteristics of ungauged catchments: Case study in Zimbabwe. Published PhD thesis.
Wageningen University, The Netherlands.
278 Consultations with MSD, Mark Tadross, 2017
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Mzingwane 150 75 96 64 There is a need to carry out maintenance
works on most of the stations.

Total 389 220 169 43%

Source: ZINWA, Consultations with MSD, Mark Tadross, 2017

The same challenges that affect surface monitoring are true if not worse for groundwater monitoring. Understanding
groundwater withdrawals over time is important, especially as the relationship between withdrawals for agriculture and for
other competing needs, such as domestic purposes and for livestock watering, is crucial for the productivity and ability of
farming communities in rural areas to carry out daily activities. This competition for groundwater needs careful analysis in
the face of climate change both in terms of recharge rates, as well as the potential for increased withdrawal pressure, as
irrigation needs rise in the face of varying rainfall patterns and amounts. ZINWA does not have the capacity to do this at
present.

ZINWA also needs to ensure dam inspections and silt surveys are conducted regularly to establish sediment loads and to
monitor loss of storage due to deposition of sand and silt in dams. ZINWA normally conducts annual sediment surveys on
strategic river locations to monitor sediment loads. However, the 59 monitoring stations around the country are not adequate
to achieve full and accurate records. This is compounded by limited capacity to interpret such information, which is further
compromised by the lack of consistency in the points that are monitored. Consequently, there are very few complete data sets
for any single station, which makes it impossible to reach accurate conclusions on sediment loads and silt surveys. Heavy
rainfall, storms and flooding in ecologically fragile landscapes often lead to siltation of water ways. Additionally, periods of
reduced rainfall have led to an increase in river and stream bank cultivation by communities in the Save river basin, which in
turn promotes soil loss and sedimentation. Climate change is projected to reduce the average amount of rainfall during the
main rainfall season, as well as potentially increase the intensity/likelihood of heavy rainfall?’®, thus promoting further siltation
and reducing the water storage capacity of dams, which in turn affects the ability to meet water demands.

ZINWA uses the HYDSTRA database?® to archive and analyse its observations collected through the hydrological station
network and an in-house water resources model, coded in FORTRAN. There is need to build further capacity on the use of
HYDSTRA for data capturing and data analysis as well as other models that can be used for water resources management,
such as WEAP?8!, Just as is the case with MSD, ZINWA has suffered brain drain and lacks sufficient manpower to
systematically and operationally utilise these data and models?®2. So far, three engineers have been trained to use the WEAP
model and eight engineers can utilise the Pitman model, but in order to ensure sustainability and develop capacity in the
individual river catchment authorities, it is necessary to train a further 10 engineers, as well as conduct refresher training for
these hydrologists (who will need to supervise the river catchment authorities). Additional capacity will need to be developed
if WEAP and/or the Pitman model is to be used in an operational setting and use existing and planned hydrological
observations, as well as seasonal climate forecasts to project impacts on water resources. This capacity will involve the
development of code and scripts to extract and process data from HYDSTRA and from MSD. Probabilistic seasonal forecasts
will need to be translated into probabilistic rainfall totals using Monte Carlo simulations and along with WEAP/Pitman used
to assess the probability/risks of different levels of water availability and dam yields.

Gaps in the National Early Warning System for agriculture and food security: The NEWU faces challenges in
coordination, collation and synthesis of climate data. This is due to two main factors. First, the challenges facing MSD
discussed above directly affect the operations of the Unit. This is because the Unit relies on climate data in forecasting food
security situations. Secondly, there is the need to be able to synthesise climate data into more useful formats and information
e.g. impacts on crop production in different localities. Thirdly, NEWU lacks capacity in modelling prices of agricultural
produce using different climate scenarios.

4.2 Key barriers to supporting rural agricultural livelihoods
4.2.1 Financial barriers

While GoZ regards climate change as one of the major threats to the country, its efforts are constrained, most significantly, by
limited fiscal capacity. GoZ does not have enough financial resources to allocate adequate investment to design climate risk
management strategies in service delivery to support adaptation and mitigation activities, nor implement them. This is
indicated most profoundly by diminishing budgetary allocations from Treasury to government departments key to building
climate resilience. Table 11 shows the decreasing trend between 2014 and 2016.

2" Bellprat, O. et al. 2015. Unusual past dry and wet rainy seasons over Southern Africa and South America from a climate perspective.
Weather and Climate Extremes. 9, pp.36-46.

20 KISTERS Pioneering Technologies. 2014. KISTERS. Available on: https:/kisters.com.aw/hydstra.html (Accessed 19 May 2017)

21 WEAP. 2017. Water, Evaluation and Planning (WEAP). Stockholm Environment Institute. Available on: http://www.weap21.org/
(Accessed 19 May 2017)
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Table 11: Budget allocations for GoZ departments key to climate resilience building

Source: MFED (2015)

Sector Budget(USD)

2014 2015 2016
Meteorological Services 3,838,000 2,926,000 2,330,000
Water Resources Management 79,227, 000 40, 439, 000 28,564 000
and Development
Civil Protection 550, 000 350,000 360,000
Veterinary services 22,109,000 19,008,000 12,850,000
Agricultural and Extension 36,183, 000 35,110,000 19,599,000
Services
Irrigation and Development 15,218,000 10,703,000 7,147,000
Livestock Production and 6,697,000 5,082,000 5, 558, 000
Development
Agricultural Engineering and 4,760, 000 5, 285, 000 3,531,000
Mechanisation

While already committed budget allocations, such as ZAIP’s (2013-2018) US$4.69 billion?®, are positive
indications of GoZ’s intention to build climate resilience in the agriculture and water sectors. Table 12 below
shows actual disbursements have been significantly lower. See Annex 18 for a more detailed ZAIP budget
breakdown. In the 2012 National Budget, agriculture was allocated 8% (US$317 million), 80% of which went
towards recurrent expenditure.

Table 12: Budget allocation of ZAIP climate-sensitive activities per sub-sector

Source: World Bank (2015)

Sub-Sector % USS ‘000

Rain fed 14 261,905
Irrigation 55 1,001,940
Livestock 8 136,866
Cross cutting 23 407,593
Total Climate-Sensitive 100 1,808,304

The impact of limited fiscal capacity on the principle departments involved in building climate resilience: MSD,
ZINWA and AGRITEX, is significantly damaging. MSD and ZINWA do not have enough funding to invest in
the required weather/climate and hydrological monitoring infrastructure to gain an accurate picture of climate
risks in agricultural livelihoods?®. The cost of wide-scale site identification, installation, maintenance and
monitoring of the stations (whether automated, manual or voluntary), is beyond the financial capacity of these
departments, as well as the funding needed to upgrade the gauging stations and process the information gathered
(regarding both analysis and dissemination). AGRITEX lacks the financial capital to invest in training courses
for Extension Officers in CRA, climate risk management for adoption by rain-fed and irrigated farmers, and
training in ‘farming as a business’?®*. There is a lot of potential scope for improving the training, as necessary
baseline investments are in place: GoZ has invested in developing Agricultural Training Colleges across the
country (see Chapter 2) 2. It is also important to note that despite limited fiscal space; most training centres have
devised means to self-sustain, reflecting the drive of GoZ institutions. However, there is limited financial capacity
to develop new curricula that addresses climate change, as well as re-train existing Extension Officers in such
curricula. Developing context specific training materials for each region and capacitating training centres to

28 MLAWCCR. 2013. ZAIP (2013-2018). A Comprehensive Framework for the Development of Zimbabwe’s Agriculture Sector. GoZ,
Harare.

284 Consultations with MSD and ZINWA, Mark Tadross, March 2017

285 Consultations with AGRITEX, March 2017, cf. stakeholder engagement annex

286 MLAWCCR. 2017. Agriculture Colleges. Available on: http://www.zarnet.ac.zw/dev/govportal/agric_services/agriculture-colleges
(Accessed 5 May 2017)
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deliver relevant training to extension staff and lead farmers requires additional financial resources that GoZ does
not have.

Such national level fiscal constraints in both Treasury and government departments inevitably has severe
implications on institutions across all levels, particularly the institutions which are public facing and providers of
knowledge and services to farmers. It is also important to note that the economic situation of debt and an
unfavourable balance of payments, presents an environment that is not conducive to private sector investment in
public goods, especially for the very poor.

4.2.2  Institutional barriers
4.2.2.1 Implementation of a coordinated response to climate change by government service providers

GoZ, with support from development partners such as UNDP, FAO, DFID and EU has made significant progress
in mainstreaming climate change considerations into development policy and planning, most notably with the
finalisation of the NCCRS and the National Climate Policy, and has developed a framework for coordination of
strategic responses (as set out in the National Climate Policy) (see Chapter 2). The recent Resilience Strategic
Framework (2015) provides a strong conceptual framework for building resilience to climate change impacts.
These frameworks will guide formulation of new policies, such as the CRA policy, while some of the existing
policies and planning frameworks such as the Comprehensive Agriculture Policy Framework (2012-2032), the
ZAIP, the Irrigation Policy, Irrigation Master Plan and the Water Policy would benefit from a policy review
focused on mainstreaming climate change.

Also, Zimbabwe’s agriculture and water sectors have very well developed institutional structures to deliver
services at every level (see Section 2.2). However, a significant barrier is a lack of implementation of a coordinated
response to climate change, especially in the management of multiple stakeholders across the water and
agricultural sectors, whose collective activities build resilience to climate change. This transcends state agencies,
the AGRITEX extension service, research institutions, private companies, IMCs and farmer associations. A lack
of coordination by government service providers contributes to inadequate service provision to smallholders.
Existing resource, technical capacity and operational challenges in key departments such as AGRITEX, ZINWA,
and MSD constrain coordination efforts for climate resilience building?®”. This coordination barrier is mirrored
at subnational and district operational levels, where the same institutions are represented.

This is to a large extent caused by policies and mandates that are in many cases overlapping, or at least converging.
For example, at the catchment level responsibilities overlap between ZINWA, Catchment and Sub-Catchment
Councils, AGRITEX and EMA. This causes duplication in effort and parallel structures. It is also compounded
by the high turnover of staff across all government departments key for building climate resilience, particularly
within MLAWCCR, and, notably, in AGRITEX. There are not sufficient retention incentives to keep staff
employed, resulting in a lack of institutional knowledge and a lack of investment in key skill sets required for
designing and implementing climate resilient interventionss8.

Weak horizontal and vertical coordination also limits the capacity to manage and share knowledge and capitalise
on synergies across departments. This is particularly pertinent in the climate information system, where a number
of government departments, including MSD, ZINWA, AGRITEX, Department of Civil Protection and the
NEWU, participate at different levels in the generation, processing, and dissemination of climate/weather
products and agriculture advisories?®. They are expected to converge and support one another to achieve a
product that corroborates data from each institution, especially when advisories on climate, disaster preparedness,
recovery and resilience for public use are developed. This, however, is not happening sufficiently. There is a lack
of established mechanisms through which data sharing can easily be facilitated e.g. ZINWA does not share data
from weather/hydrological stations with MSD, and MSD does not make weather station data available in real
time to ZINWA for flood/water resource modelling purposes and to AGRITEX for developing tailored advisories.

Lack of communication across departments, particularly between AGRITEX, MSD and ZINWA, presents a
barrier to enabling AGRITEX to support farmers to receive information, training and services specific to their
agro-ecological conditions?”®. Both ZINWA and AGRITEX interact with MSD at different scales (national,
provincial and district) because of their different requirements for weather and climate information; ZINWA tend
to need provincial-scale data to assess likely changes in runoff into the major dams, whereas AGRITEX are more
interested in district-scale information (or finer), which relates to farms and local communities. Whilst these
organizations interact through Drought Relief Committees and DRR-focussed meetings, there is scope to increase

27 CRA validation workshops, June 2017.

288 Consultations with AGRITEX, March 2017

289 Consultations with MSD, AGRITEX, ZINWA, March 2017

20 Consultations with MSD, AGRITEX, ZINWA, March 2017 / UNDP/GEF Scaling Up Adaptation

&3



interactions between MSD, ZINWA and AGRITEX, especially at ward level and with Irrigation Management
Committees when discussing water allocations for irrigation schemes.

4.2.2.2 Service providers and community interface

There are challenges in establishing a good working relationship at the service provider-community interface.
Smallholder farmers tend to view many representatives of state agencies as ‘taxmen’, who do not have an interest
in engaging and supporting their agricultural livelihoods. For example, farmers’ limited engagement with
members of state agencies responsible for water, namely ZINWA, Catchment Councils and Sub-Catchment
Councils, has led to some farmers expressing that their only interaction is when Officers deliver water bills, adjust
water outlets to regulate water outflows from dams, and enforce rules and regulations. Farmers instead expect
ZINWA and the Councils to act as facilitators to support them in water efficiency techniques and good catchment
management practices®!. In some instances, the mismatch of expectations has led to animosity between farmers
and water agencies. In one case, farmers in Block B in Musikavanhu irrigation scheme took the Sub-Catchment
Council to court in Chipinge town. In another, women farmers in Oatlands irrigation scheme were sued by the
Mutirikwi Sub-Catchment Council. Tension sometimes also arise between farmers and ZESA, responsible for
energy supply. An area of tension is concerning the energy bills ZESA presents to farmers, as farmers experience
unreliable and infrequent energy supply, and often do not have confidence in bills issued. If farmers do not pay,
their energy supply is cut off, preventing irrigation from taking place.

This tension between smallholder farmers and government service providers may be attributed to that there is no
platform for the various stakeholders to collectively discuss roles and expectations and collaborate around
challenges and opportunities in building climate resilience.

The relationship between farmers and AGRITEX Officers on the other hand seems to be working very well, albeit
technical and financial constraints. This is perhaps attributable to the fact that AGRITEX Officers are present at
the ward level, allowing more face-to-face interactions on a daily basis, and being knowledgeable about the daily
challenges faced in farming livelihoods, supporting where they can, albeit with limited resources?*2.

4.2.2.3 Institutional barriers at community level

Changes in climate require community institutional arrangements to be adaptive and responsive, building climate
risk management into their set-up and operations?>. The extension service provided by AGRITEX, which is the
most importance source of advice for small holders in making decisions on crops and agricultural practices>,
does not equip farmers to adequately respond to climate change impacts. This presents a significant challenge at
the community institutional level, and exacerbates barriers such as poor management and governance practices
to enable communities to work collectively (rather than on a plot by plot basis) to capitalise on economies of
scale. Such challenges are perhaps related to the nature of the set-up of community institutions: most are created
by GoZ or donor for specific purposes, which, when support wanes, so do the institutions. However, there is also
the tendency for communities to depend on government and donor interventions, rather than to take on
responsibility as a group. There is also an aspect of unmet needs and expectations: when institutions are set-up
for a specific purpose, and communities invest time, resources and energy into defining the support they need, if
such support is not received, the social contract is eroded, negatively impacting communities’ perspectives
regarding the point of such time and energy investments and the potential success of such efforts.

Weak and dysfunctional IMCs are common across many schemes?*>2%%. A lack of consideration of climate risks
in their management arrangements and depressed farmers’ incomes due to climate-induced water scarcity, which
reduces production, exacerbate issues such as poor leadership and conflicts over cropping decisions, pumping
schedules, unpaid fees etc. Schemes are primarily diesel-based, requiring high capital and maintenance costs.
Most often, farmers are not able to meet their financial obligations towards electricity payments to ZESA, and
those connected to the grid experience regular power cuts that affect production, also contributing to low returns
and unsustainable O&M of the schemes. This is in part due to inappropriate design (that is not climate-proofed)
and poor governance and management arrangements (that are not climate risk-informed), and is compounded by
climate-induced water scarcity affecting production. Such problems result in friction, and, in some instances,

21 Stakeholder consultations, March 2017

292 Stakeholder consultations, March 2017

2% Cf. Irrigation Sub assessment, Lessons Learnt chapter, 44-56

2% Moyo, M. et al. 2017. Trrigation development in Zimbabwe: understanding productivity barriers and opportunities at Mkoba and
Silalatshani irrigation schemes. International Journal of Water Resources Development. 33(5), pp.740-745.

3 Tbid.

26 ZimVAC. 2016. Zimbabwe Vulnerability Assessment Committee 2016 Rural Livelihoods Assessment. SIRDC. ZimVAC, Harare.
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disagreements among plot holders have led to farmers dropping out of schemes, and even the disintegration of
IMCs.

4.2.2.4 Knowledge management

There is a significant lack of knowledge management in collecting and sharing experiences in best practice,
innovations and lesson learning in responding to climate change, across all institutional levels and stakeholders
involved in the agriculture and water sectors?”’. This presents a significant barrier to building climate resilience,
as climate change adaptation of agro-ecosystems and agricultural production to increasing climate hazards is a
knowledge-intensive process based on experience from practice and the collective and adaptive learning of all
stakeholders to respond to changing climate risks. Ideally, such experiences should feed-up to the national level
through mechanisms and platforms for knowledge capture and exchange, to influence policy decision-making
and be scaled out through extension services.

According to a needs assessment of the Department of Economics and Markets?*%, the department has no strategy
yet for information management. It is in the process of developing one, but in the meantime, pieces of information
are collected and hosted by different units, which are not linked into one comprehensive information system for
agriculture that is easily accessible for all users. The Department also does not have the necessary hardware and
software to establish a database, and there is a lack of human capacity to implement an information system.
Information is presently being stored on a single computer. This is also the case in other departments in the
agriculture sector, resulting in staff working in parallel and not feeding information into a national monitoring
system to measure progress towards the expected results of the sector®”.

In the case of climate and weather information, there is a lack of climate change data sharing between key
departments, particularly AGRITEX, DR&SS, MSD, and ZINWA at the national level, due to a lack of
established mechanisms to facilitate information sharing and institutional inertia and politics3®. This results in
crucial information not being passed onto the sub-national level and farmers, particularly to rural areas beyond
urban-hubs. At the sub-national level, agriculture institutions, including Agricultural Training Colleges, DR&SS
research stations and AGRITEX offices, lack the capacity to generate and disseminate technical information on
climate risk management to farmers. While such structures act as a resource hub for AGRITEX, they are often
not very accessible to farmers and do not provide context-specific materials for farmers to take away with them,
thus operating more of a research hub for AGRITEX than farmers. Farmers and IMCs rely on AGRITEX Officers
to provide weather information®"!, and Officers rely on the information they receive via email or SMS from
national headquarters and MSD. This situation can be greatly improved by providing materials (e.g. explanations
of simple weather/climate processes such as climate change, El Nifio and their impacts on water and agriculture)
in local languages, integrated with exiting indigenous knowledge and ways of forecasting. The development of
these facilities will need to encompass joint efforts by MSD and AGRITEX utilising appropriate, existing centres
and community spaces e.g. AGRITEX offices and DR&SS research institutions3®2,

Mechanisms for knowledge exchange between farmers at the local level are often weak, often needing external
facilitation, and are not taken up to the district, provincial or national level to generate learnings that may be
replicable and influence policy. There is need to build a sense of local ownership, facilitate coordination for
knowledge exchange, and strengthen governance and management systems.

4.2.3 Technical barriers

The below sections, which depict technical barriers to building climate resilience, should be considered relating
to both the capacity of service providers: GoZ departments and agencies, donors, NGOs, CSOs, FBCOs, research
institutes etc. and ‘end users’: smallholder farmers, IMCs, farmers’ associations etc. They are inextricably related.
While there is a good foundation of baseline investments, an advanced institutional framework, and a more than
capable human resource base, there is room for improvement to strengthen the contribution of all actors.

27 CRA package sub-assessment, p.23-25

2% Mukorera, O. 2015. Report on Needs Assessment within the Department of Agricultural Economics and Markets. MLAWCCR, GoZ.
2% CRA package sub assessment, 23-25

300 Consultations, March 2017

391 Community consultations, March 2017;

392 As per experience from UNDP/GEF project Scaling Up Adaptation
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4.2.3.1 Capacity to design and implement climate resilient irrigation schemes

Within the Zimbabwe market, in GoZ service providers, private companies and individual professionals, such as
engineers and technicians, there is a lack of technical capacity to design and implement rural, small-scale climate
resilient irrigation schemes. Dol’s capacity base and the exceptional roster of qualified engineers and technicians
(firms and individual consultants) that exists, should be built on to address the capacity gap of applying
hydrological assessments and flood forecasting into design to account for climate risks>%. There is also a variety
of high-quality solar installation companies with an excellent track record of implementation (despite the
relatively recent entry of the product into the market), but technical capacity in installing solar in climate resilient
design can be improved.

There is also limited capacity of AGRITEX to support communities to integrate climate risk management into
institutional arrangements (IMCs), to sustain investments in infrastructure (climate risk-informed O&M) and to
support farmers to interpret and use weather and seasonal climate information as part of regular irrigation
scheduling activities**. The limited capacity of farmers’ to incorporate critical climate and weather information,
such as rainfall and evapotranspiration, into planning and management of irrigation schemes is significant.
Climate resilient informed planning allows the most suitable crops to be planted, tendered and harvested at the
optimum times in a season and for scarce water to be used most efficiently to achieve this. Relatedly, there is a
need to strengthen the availability of more accurate weather information in specific project areas, as well as
introduce training on the use of weather and seasonal climate information as part of regular irrigation scheduling
activities. As Dol is primarily involved in irrigation system design (and not continuous and regular management),
this training should rather target Irrigation Management Committees (IMCs), with the participation of DOI
technicians.

4.2.3.2  Capacity to promote climate resilient agriculture and livelihoods

While national level AGRITEX has a large degree of competence on CRA, capacity building on CRA has not yet
been rolled out in the agricultural extension system at scale, complicating the promotion of CRA at national level.
This relates to both financial and human resources, e.g. in terms of limited budgets for in-service training and
limited public investments into developing and promoting appropriate crop varieties, livestock breeds and CRA
practices’®. A recent update of the AGRITEX extension policy has included insights on resilience from the work
of ZRBF, but there is a need to scale out capacity building on resilience and climate change adaptation through
in-service training of AGRITEX extension staff. MLAWCCR has collaborated on developing a climate smart
manual for agricultural colleges, led by the NGO Green Impact Trust with support from CTCN and others (see
Chapter 3), which could be a strategic tool to train agricultural college teachers, students and general extension
service on CRA. However, there is no financing for printing and disseminating the manual.

4.2.3.3  Capacity to facilitate market linkages and address climate risks across the value chains

Based on lessons from projects, studies and consultations, the key constraints for smallholder farmers are
presented below3%%307,

Limited capacity of AGRITEX and smallholders to identify market opportunities and respond to market
demands: The extension service has traditionally focused more on agronomic practices than market linkages.
While AGRITEX services at district level often include an agro-business unit, there is limited capacity to advice
and train small holder farmers in ‘farming as a business’ and market analysis for climate smart crops and livestock
among extension workers in general. In addition AGRITEX officers have expressed limited capacity for dealing
with market analysis specific to proposed climate smart crops, in particular sesame and some horticultural crops.
Limited capacity of AGRITEX Extension Officers to work with key actors in the agriculture sector to
facilitate entry into climate resilient markets: To ensure uptake of climate smart approaches to agricultural
crop and livestock production in response to climate change impacts, associated input and output markets are
necessary. Smallholder farmers need to be able to purchase drought resilient seeds and climate resilient inputs
and sell their crops and livestock in markets. This means it is necessary to address the entire value chain, from
planning for climate risk, to ensuring resilience of water and other agricultural inputs, to resilient methods for

393 Climate Resilient Irrigation sub assessment p.108-111

39 Climate Resilient Irrigation sub assessment section 2.3.7. During stakeholder conversations, AGRITEX staff at provincial, district and
ward level expressed that they have limited knowledge on how to integrate climate risk management in irrigation.

395 During stakeholder conversations, AGRITEX staff at provincial, district and ward level expressed that they have limited knowledge on
how to promote CRA practices, crop varieties and livestock breeds.

3% 1 jvelihoods and Food Security Programme market study, FAO

397 CRA validation workshops, June 2017.

86



production, to, ultimately, linking farmers and their climate resilient agriculture products to markets. However,
there is limited capacity in AGRITEX to employ a comprehensive approach that ensures that climate risks
across the value chain are addressed — and similarly to facilitate the necessary technical, financial and
institutional foundations to promote and accelerate climate resilient agricultural value chains that can be viable in
the face of climatic changes.

A key barrier to smallholder integration is a lack of platforms where smallholders can voice the climate related
risks and challenges they are exposed to, where solutions can be found with stakeholders across the value chain,
and where associated markets for climate resilient crops can be grown and strengthened by key market actors.
Several value chain studies, including the Value Chain Sub-assessment, indicate that there is significant demand
and ready markets for a variety of agricultural products, and great potential for involving smallholder farmers in
the production of climate resilient products*®. However, the lack of well-functioning market platforms and
commodity associations complicates smallholders entry into conventional as well as climate smart value chains.
The agriculture sector has changed in recent years from being dominated by relatively few large commercial
farms to being made up by a multitude of smallholder farmers and small, medium and larger sized commercial
farms. Smallholders are not well integrated into the formal market infrastructure and support systems.

Other challenges, such as high transportation costs, limited access to climate resilient agro-inputs and drought
tolerant seed varieties, and the lack of or weak collective organisation of farmers to capitalise on economies of
scale and strengthen their bargaining power, are compounded by this barrier’®.

The increasingly hot weather conditions, as well as the introduction of climate smart crops, requires investments
into value addition. One of the main challenges in introducing the drought tolerant, climate smart small grains
as an alternative to maize, is the labour demanding processing and poor product quality due to inadequate
harvesting methods. In order to support effective uptake, opportunities for value-addition for small grains also
needs to be fully explored through value chain development processes. This may include labour saving, quality
enhancing post-harvest processing, storage and marketing technologies and infrastructure®'°. Similarly, other
climate resilient value chains may benefit from value adding investments. In horticulture, for instance,
increasingly dry and hot conditions increase the demands to product storage, seeing that already up to 30% of
horticultural produce in Zimbabwe is lost due to inadequate cold storage.

Limited capacity to take into account gendered climate risks, gender dimensions of crop and livestock
production as well as marketing!!. While there has been considerable political commitment and development
of strategies to mainstream gender considerations in the agricultural sector at national level, e.g. through the
Agriculture Gender Strategy, the Comprehensive Agricultural Policy Framework and ZAIP, this capacity is not
yet reflected at scale in extension services, as concluded in the value chain sub assessment. In value chain
development, some CSO interventions have focused on gender analysis as part of providing extension services,
analysing markets and developing value chains, incl. Technoserve and Scaling Up Adaptation, but knowledge
and best practice on gender sensitive market analysis and value chain development initiatives is yet to be scaled
out.

Challenges to access credit and insurance facilities to procure inputs and other services also inhibit farmers
from accessing capital to invest in more efficient production systems, threatening dryland crop-livestock
strategies, the sustainability of irrigation schemes and the strengthening of value chains®!?’3!3, Challenges include
unavailability of formal financial services (both geographically and appropriate products), the high cost of finance
provided by financial intermediaries, and, arguably most significantly, the credit worthiness of rural smallholders
for traditional sources of finance3!*. In the absence of external funding (which in the majority of cases is lacking
and if available is expensive®!®) people are forced to rely on their own means. Whilst informal mechanisms
initiated and operated by local communities are often not good enough to support climate change adaptation

3% Technoserve. 2016. SNV value chain studies (2014), ICRISAT diverse studies on goat value chain, Value Chain sub assessment,
conversations with private sector stakeholders.

39 Consultation 6-8 June 2017.

31%Emerging solutions in small grains value chain in Zimbabwe, 2018, UNDP/ZRBF; Value Chain sub assessment section 3.3.

31! Value Chain Sub assessment, p. 76

312 Mombeshora, S. 2003. Water and livelihoods. The case of Tsovani irrigation scheme in Sangwe, Southeastern Zimbabwe. Sustainable
livelihoods in Southern Africa: Institutions, Governance and Policy Series, htttp://www.ids.ac.uk.slsa.

313 Value chain subassessment, p. 68; UNDP GEF Scaling Up Adaptation projet

314 Recently, development donors have tried to incentivise bank lending to smallholders by focusing on guarantees. However, guarantees
have not been sufficient enough to stimulate lending. Banks report that the average risk for smallholder lending is higher than the rest of
their lending portfolios, as small holder farmers are more at risk, e.g. during droughts that can undermine their already meagre profits. The
lack of reliable insurance or reinsurance products related to climate risks for smallholder farmers also contributes to banks’ discomfort with
lending to this sector.

315 The only access to the formal sector involved mobile transfer agents such as Ecocash, Telecash, Nettcash and One wallet. But these
tended to be far as were formal banking institutions which had considerably reduced their branch networks.
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investments due to their size of lending, village savings and SACCOS are increasingly becoming important in
Zimbabwe given the challenges with Banks and MFIs stated above.

Most social safety nets to mitigate non-climatic and climate change risks are provided neither by the market
nor the state but instead are “informal insurance,” arising between individuals and communities on a personalized
basis. Although the informal traditional insurance mechanisms have proven to be viable for local communities,
they lack the capacity as well as adequate information to enable scale up and wider adoption.

4.2.3.4 Capacity of climate information service providers and end users

Limited human and technical resources are key barriers to effective provision of climate information services.
This is the case in practically all providers involved in the climate information services ‘supply chain’, namely
MSD, ZINWA, AGRITEX and NEWU. These institutions lack adequately trained personnel to manage weather
stations, collect weather data (specific to MSD), and collate and analyse information. The institutions also suffer
from lack of capacity to continuously train personnel to both upgrade their skills to match improved technology
to meet the changing and diverse needs of the end users in the face of climate change. Technical capacity to
effectively identify agricultural and water related hazards and forecast their likely impacts on vulnerable
communities and agricultural value chains is very specialised and requires a niche skill set, which is currently
very weak.

In particular, the capacity to effectively communicate climate information to end users (to interpret and package
the information for different users), is lacking. Often information generated is not appropriately translated in a
way that communities can usefully receive and apply. Complicated, technical concepts are often used, which are
not easily understood by farmers and sometimes not even by extension workers themselves. If farmers do not
understand the purpose and benefits of such information, they are likely to ignore it or use it incorrectly, increasing
the risk of inappropriate decision-making. Many times, information is also not timely disseminated, compounding
the inappropriateness of data if it is also inaptly translated.

Low capacity of service providers is met by limited capacity of end users to interpret and apply the information,
as well as limited appreciation of the information. The purpose and benefit of climate and weather products is not
widely understood by farmers. Farmers are not involved in the collection of localized information due to an
absence of monitoring stations in most instances and also due to lack of technical capacity. They are often not
able to use even the simplest equipment, such as rain gauges. However, it must be noted that efforts to establish
effective climate information user interface platforms (CIUPs — including use of SMS based technologies), such
as those by Practical Action and UNDP/GEF (see section 3.6 and chapter 4), have produced notable indications
that CIUPs can be further developed and scaled up for effective delivery of climate and weather information.

Barriers to implementing downscaled weather forecasts

In consultations, the Meteorological Services Department noted the following barriers to downscaled weather
forecasts.

Limited human capacity: The NWP section has only two people and these should handle all the forecasts and
tasks performed on the High Performance Computer (HPC). Adding to their workload in terms of frequency of
forecasting and processing data may be unsustainable, especially if one were to leave/quit.

Low computer capacity: The NWP section lacks a high specification computer with high processing power to use
in their everyday tasks. This impacts negatively on the time efficiency of their work since low end computers
sometimes run slowly when handling high data volumes. The NWP section and MSD lack data storage facilities
to archive data processed by HPC. This data is usually high volume data (upwards of 90 gigabytes per each 10
day forecast run) and requires high capacity storage facilities.

Cost of software and modules: Most weather and seasonal forecast models are freely available but processing
software e.g. GIS can be costly. Open source software can be used but some commercial software is needed and
both models and sotware require their own individual trainings.
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5 Best practice and lessons learned

This chapter collates best practice and lessons learned from previous and existing efforts to build climate resilient
agricultural livelihoods in southern Zimbabwe.

5.1 Climate proofing irrigation schemes
5.1.1 Climate resilient irrigation design approaches

The irrigation sub assessment for this feasibility study bases its conclusions on an analysis of previous and existing
efforts from a desk study, site visits to 16 irrigation schemes and multiple consultations with stakeholders,
including provincial engineers, AGRITEX Extension Officers and farming communities.

The irrigation sub assessment provided an overview of the baseline site information to be considered when
designing new irrigation schemes and revitalizing existing schemes in southern Zimbabwe. The historical
performances and lessons learned of existing irrigation schemes have also been considered to ensure that the
shortcomings that led to unsatisfactory scheme performance are adequately addressed. The sub assessment finds
that a climate resilient, ‘revitalisation’ design approach to new and existing irrigation schemes overcomes
challenges faced by previous irrigation investments to sustainably increase reliability and assurance of water
supply for smallholders in the face of increasing climate risks.

Irrigation schemes are highly case-specific and the diverse conditions of each scheme (climate, water and soil
conditions, technology, scheme and plot size, farmer profile, location and access to markets and services) calls
for different kinds of climate proofing design interventions to respond to farmers' needs. The sub assessment
concluded that adequate infrastructure designs, which are responsive to the changing climatic conditions is key to
success of new schemes and the revitalisation of existing schemes should integrate climate proofing measures.
The changing climate may also mean that currently functional existing infrastructure is compromised, forcing
earlier investment and lower returns for existing investment.

Based on the irrigation sub assessment analysis of the various schemes, it was concluded that:

- While flood irrigation is currently the most used technology, flood irrigation was not effective in the
increasingly water scarce environments of southern Zimbabwe. Water use efficiency through sprinkler
or drip irrigation was confirmed to be more effective and feasible for smallholder irrigation schemes.

- At many of the visited sites, it was evident that much of the infrastructure damage and deterioration
was due to flooding, while siltation was prevalent in reducing dam storages.

Best practice in designing climate resilient irrigation, predominantly from the practical experience of CRIDF’s
pilot projects®'%, entails the following:

e Hydrological assessments to determine the flow and intra- and inter-annual variation of water resources
over time, accounting for projected climate variability and change for water users, in technical
engineering design. These determine water adequacy and inform the ‘type’ of infrastructure needed to
provide an acceptable supply assurance, such as whether there is a need to build a small dam or weir.

¢ Flood forecasting — actual flood records and those that are obtained from the analysis of hydrological
data to determine pumping station requirements and location and the selection of irrigation technologies.
Current practice is to site pumps as near to river banks as possible, often in flood zones, without an
assessment of the probability of flooding and with no protection against flood damage.

e Appropriate irrigation technologies that increase water efficiency — flood irrigation technology,
currently prevalent in schemes, has high losses due to evapotranspiration and seepage, which are not
conducive to efficient water storage or usage compared to other technologies, such as drip, centre pivots
and sprinkler systems. These however, need to be suited to context.

e A Climate Change Risk Assessment (CCRA)?'7 tool — conducted to support the development of
technical engineering designs to ensure projects are resilient to climate change impacts, as well the ability
of the infrastructure to continue to provide climate resilience to the surrounding communities in the long-
term.

316 Cf. Climate resilient irrigation sub assessment, section 3.5.
317 CRIDF. 2016. Climate Change Risk Assessment. Available on: https://www.cridf.com/ccra (Accessed 5 May 2017)
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A Financial and Economic Cost Benefit Analysis Tool3'® — conducted to support both the engineering
design choices for the economic rationale and viability considerations to ensure sustainability and good
use of funding.

While it is not possible to mitigate the frequency or duration of flooding, climate proofing techniques that protect
the irrigation and related infrastructure should be employed. Methods of climate proofing infrastructure against

floods include

319.

River or watercourse bank reinforcement that involves adding material to the bank face to increase
the bank stability and protection from river scour and erosion. These designs should withstand
hydrostatic forces as well as floods.

Bioengineering that refers to the use of plants or planting to stabilize the bank and increase the ability
to resist erosion, scour by river and flood flows.

Gabions that are wire-mesh baskets filled with locally available stones in block or mattress (flat) form.
They can be stacked to form a stepped wall or can be laid on gentler slopes to form a surface covering
for scour protection. The blocks are interlaced to form a flexible surface that resists erosive flood forces.

Riprap/Geotextile which is an exposed layer of well graded stone or rock placed on a sloping bank face
to resist erosive flood waters. A synthetic geotextile is usually placed between the riprap and underlying
soil to act as a filter, thereby preventing the piping of soil through the rock and relieving hydrostatic
pressure used to provide long term protection.

Structure anchoring where the structure is pinned and tied to a sound foundation to resist collapse and
movement from hydro forces and scour.

Installation of watertight closures which stops migration of water from one side to the other and to keep
chambers dry.

Usage of sealants to reduces seepage through walls.

Installation of check valves to prevent the backflow entrance of floodwater flows into utilities in a
structure like a pump house or power station.

Above flood level location of electrical, mechanical, and other equipment and contents will stop the
equipment from being flooded.

Diversions and rerouting of existing water course channel to divert excess storm water flow reduces
flood risk and protects structures.

318 CRIDF. 2016. Financial & Economic Appraisal Process. Available on: https://www.cridf.com/cba (Accessed 5 May 2017).
319 Cf. Irrigation Sub assessment, p. 91-93

90


https://www.cridf.com/cba

Box 1: Case study: importance of ‘climate-proofed’ design: Shashe irrigation scheme project in Manicaland

The importance of design which ‘climate proofs’ irrigation infrastructure is reflected in the experience of the
Shashe irrigation scheme project (in Manicaland Province). Funded by UNDP/GEF and implemented by
Safire, the project has made significant progress in providing irrigation for 450ha in Manicaland province
(AER IV and V). A weir has been built and AGRITEX and Dol provide support for infrastructure upkeep and
agronomic practices. However, every year, with the occurrence of just one storm, the 8km distribution canal
(which conveys water from the water source to farmers’ fields), is silted, preventing irrigation from taking
place. Flooding in the region is seen to be increasing, as well as the occurrence of extreme flooding events,
such as the severe flash flood that hit the Shashe scheme on the night of 26th December 2014. Rainfall received
amounted to 70mm, which is considered extreme relative to the area (the previous recorded highest rainfall
was 50mm in 2013). Siltation is also attributed in part to unsustainable farming practices, such as stream-bed
cultivation and deforestation. Save catchment in particular is affected by siltation. Each time there is a flooding
event, the 8km distribution canal is desilted by renting government owned mechanical equipment for $200 per
hour, an activity that is expensive and unsustainable.

Source: Safire. 2015. Shashe Irrigation Scheme Post Flooding Disaster Assessment Report. Safire. Interview with Safire
Project Manager, March 2017.

In addition to the above mentioned methods, technologies such as sand abstraction and sand dams have been
successfully implemented in Matabeleland by the Dabane Trust and partners and should also be considered, where
appropriate3%°.

5.1.2  Sustainability: climate resilient operation and maintenance of irrigation schemes

Several interventions provide institutional capacity building for communities on irrigation schemes as a
component of support to safeguard investments in irrigation infrastructure and to ultimately increase
communities’ agricultural production so that communities may effectively sustain schemes beyond project
support. This support is targeted primarily at training communities in operation and maintenance (O&M) and
collective organisation regarding cropping patterns and marketing, through the strengthening of Irrigation
Management Committees (IMCs). Support is also often provided to government service providers, such as
AGRITEX, to train Extension Officers to support farmers to utilise schemes. The EU/Cesvi project with the
farming community of Maramani Communal Land in Beitbridge (AER V) on the Shashe irrigation scheme
presents an example of successful management arrangements to introduce high-value, climate resilient irrigated
crops (see box 2, below).

The basic premise for O&M sustainability on communal irrigation schemes is held in the assumption that incomes
from increased agricultural production will allow communities to meet O&M costs required. For example, the
evaluation report of the FAO’s Market and Agri-Services Linkages Component of the Smallholder Irrigation
Support Project (see Chapter 3) states that: ‘financial sustainability will be ensured if there is viable production
and marketing of produce which will enable the famers to contribute a certain percentage of their crop revenue
towards operation and maintenance costs of the scheme, provision of scheme levels services such as technical
advice, market assessments, post-harvest facilities, and marketing of produce’3?!. However, practical experience
from other efforts, principally CRIDF’s pilot projects, indicates that due to the nature of the type of water
provision projects concerned, and the lack of communities’ capacities to be able to generate revenue at the project
outset, a rigorous financial and economic assessment — a Cost Benefit Analysis or similar — should be conducted,
as financial and economic viability in the approach to irrigation design is also a crucial component to achieve
sustainability and determine the necessary O&M costs.

320 Conversation with J. Reeves, DFID, 2.Aug.2018
321 FAO. 2010. Mid-term Evaluation of the Smallholder Micro-Irrigation Development Support Programme (SMIDSP) Report on the
Market and Agri-Services Linkage Component. FAO.
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Box 2: Case study: Shashe irrigation scheme management model (Beitbridge, Matabeleland South Province)

The farming community of Maramani Communal Land in Beitbridge (AER V) is introducing high value, long-
term (citrus) and seasonal (grain and vegetables) crops through irrigation, where management arrangements are
integral to the project’s approach. The project, funded by EU and implemented by CESVI, involves a number of
elements, including installation of more efficient irrigation technology, crop diversification, strengthened market
linkages and institutional capacity building. The following management conditions are recommended:

e Devolution of ‘ownership’ to beneficiary farmers as much as possible, who form a management
organisation with constituent representation;

e Considerable institutional development, the acquisition of skills and additional competencies sufficient
to manage the complexities of a commercial enterprise;

e Creation of partnerships with the private sector, focused upon seeking market guarantees, crop loan
finance and technical support for economically profitable crops to be grown in preference or addition to
crops grown for food security;

e  Support from extension agencies (NGOs, local and central government and private) to assist farmers to
make the transition to one of commercial sustainability with a food security element.

Source: Latham, C. J. K. et al. 2015. From subsistence agriculture to commercial enterprise: community management of
green technologies for resilient food production. Future of Food: Journal on Food, Agriculture and Society 3(2), pp.8-17.

CBA is a methodology that involves weighing up the implicit and explicit positive and negative impacts (costs
and benefits) of a project, in terms of its contribution to social welfare. Given that profit is not always the primary
objective, CBA serves to indicate whether there is an economic rationale for the public provision of a good/service
(the project) — i.e. because it will generate a positive net social benefit — even when a project may not necessarily
be financially profitable. Based on the financial and economic analyses, the necessary O&M costs are generated
to ensure sustainability. CRIDF best practice shows that O&M costs should be factored into the budget for the
first two years of the project, to allow time for IMCs to put appropriate measures in place to eventually fulfil their
upkeep responsibilities and operation capacities to manage climate risk (see case study, below). This highlights
the importance of climate resilient irrigation design as a sustainable approach to increasing water security, as well
as in terms of financial sustainability per se.

Best practice from CRIDF to support communities to uptake responsibilities for O&M shows that one way of
doing this is to support IMCs to develop a communally owned scheme ‘Constitution’. This is an appropriate and
accepted ‘set of rules’, which every member of the scheme is expected to sigh, to build a set of expectations that
community members are expected to adhere to and the benefits they can expect to receive in return. This supports
IMCs to manage individual participation in the collective maintenance of communally used irrigation
infrastructure A key part of the scheme Constitution, as is the case in CRIDF’s pilot projects, is a “Maintenance
Fund’, which each member benefiting from the scheme is expected to contribute to on a monthly basis. While
project budgets should build in costs to provide an initial buffer for this fund (as part of the O&M budget line),
over time, community contributions, made possible by increased incomes from increased yields, will generate
enough capital to pay for the upkeep of the irrigation infrastructure, including paying engineers to fix problems,
repairing faulty equipment etc. Sustainability considerations also include training and capacity building of service
providers such as Dol, ZINWA and AGRITEX (see sections below).

Box 3: Case study: CRIDF’s Kufandada Cost Benefit Analysis

The budget for CRIDF s pilot project in Kufandada is structured based on a Cost Benefit Analysis (CBA),
which assesses the financial and economic viability of the project intervention.

For a project of this nature, it is unlikely that it will be financially viable on a standalone basis; however,
should the economic and social rationale for the project be clearly demonstrated, external financial
support for the project can be justified. The CBA is conducted from the perspective of the local
communities. They will become the effective owners of the infrastructure - accruing direct benefits
through agricultural use, whilst also being responsible for its operation and maintenance costs in the
medium and long term. As it is a rural water supply project, the communities will not be charged water
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tariffs but will instead need to generate costs to cover the on-going operation and maintenance of the
project.

The CBA results necessitate a budget consisting of capex grant financing, both upfront for design and
installation of irrigation infrastructure, and for two years after installation in O&M, to support the initial
start-up of revenue-funded O&M by the community. O&M costs covered in the first two years by the
project budget allows Irrigation Management Committees (IMCs) time to build resources for O&M.
Following this time period, O&M costs are covered by funds collected in a ‘Maintenance Fund’, which
all members of the community who benefit from the scheme contribute to on a monthly basis from the
start of the project, and/or is deducted from revenues (as stated in the scheme Constitution). Over time,
this should provide enough funds to pay for equipment repairs and technicians. Profits generated from
surplus production from the first season would also be included in the ‘Maintenance Fund’ as an initial
buffer, to encourage the concept of investing back into the next season, through buying inputs,
technology and fertilisers etc.

Source: CRIDF. 2014. Kufandada Irrigation Scheme Economic & Financial Analysis. CRIDF.

5.1.3  Solar power on small-scale, rural, climate resilient irrigation schemes

While very few interventions have installed solar power on irrigation schemes, they have been successful in
highlighting the potential solar has to overcoming energy barriers facing irrigation schemes (due to
unreliable grid supply), as well as reducing energy and O&M costs (in comparison to diesel, for example). Solar
power also provides mitigation co-benefits. According to a survey of 16 irrigation schemes across the southern
provinces conducted for the Climate Resilient Irrigation Sub-assessment, which are predominantly powered by
grid or diesel power sources; many experience viability problems, largely attributable to physical infrastructure
inadequacies and operation of the power source*?2. Diesel powered schemes also have high associated O&M
costs. One of the key problems identified for those with access to grid power, is that of erratic, unreliable supply
due to the national power supply deficit, line breakdowns and power outages. Unreliable supply results in poor
irrigation scheduling, which leads to poor yields and uneconomic returns. This cycle leads to farmers’ inability to
service O&M bills, which in some instances has resulted in disconnections from the grid due to power debts.

The Ruti irrigation scheme in Gutu, an Oxfam implemented project funded by DFID, has installed solar irrigation
pumps to irrigate 20ha of land to benefit 92 households, helping them to increase agricultural productivity and
adapt to the effects of climate change (see Chapter 3). Implemented in August 2015, it is still too early to judge
the success of this project. This is also the case for the 99 kW Mashaba mini-grid in Gwanda, established in
2015/16, and from the CRIDF intervention, although initial findings from the CRIDF experience highlight that
IMCs are able to successfully operate solar panels to meet their pumping requirements, overcoming energy
barriers. As highlighted by the Solar PV Viability Analysis Sub-assessment, training and capacity building of
communities to operate and maintain the solar component within irrigation schemes is crucial for successful
utilisation of solar and its sustainability.

5.2 Promoting climate smart agricultural livelihoods

5.2.1 Build on efforts in Conservation Agriculture adoption to support Climate-Smart Agriculture
up-scaling

In recent years, MLAWCCR, with support from FAO and EU, has worked to increase smallholders’ adoption of
CA and CRA practices (see Chapter 3). Lessons learned from promoting CA practices are useful when designing
effective models for extension services and other support to farmers to support CRA up-scaling, and there
is good potential to draw on the CA network of the CA Taskforce in promoting CRA practices. When CA
was introduced, the uptake was relatively slow, as farmers were unwilling to convert all of their land to CA
practices. FAO notes that one of the reasons for this may be that in its initial stages, CA is more labour-intensive
than conventional methods3?3. However, once farmers passed the initial labour intensive, start-up seasons, CA
techniques cut down on waste of inputs, reduce their costs and improved the yields significantly. Efforts to
encourage sustained engagement of farmers, and providing incentives for them to continue to apply CRA
techniques may result in greater levels of adoption. FAO promoted CA methods through programmes of training
and demonstrations, and introduction of labour saving equipment to win over farmers. As a result, more farmers
adhered to the techniques, and other farmers who had seen gains on their neighbours’ farms made the decision to
adopt CA. In 2011, it was estimated that the number of smallholders practising some form of CA in Zimbabwe

322 Visits conducted as part of the Climate Resilient Irrigation Sub-assessment methodology.
33 FAO. 2013. Conservation agriculture contributes to Zimbabwe economic recovery. Available on: http://www.fao.org/in-
action/conservation-agriculture-contributes-to-zimbabwe-economic-recovery/en/ (Accessed 5 May 2017)
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increased from 5,000 in 2005, to more than 150,000 in 2010, with recorded cereal yield gains of between 15-
100% across AERs3243%5,

Also, CA has been promoted by the CA Taskforce through a manual on CA: Farming for the Future3?. The
manual is a practical guide to CA and has been used to educate and support AGRITEX Officers to promote CA
practices. The CRA Manual for Zimbabwe by MLAWCCR also includes and expands on CA practices (as
mentioned in Chapter 3). Best practice that the manual captures from specific, practical Zimbabwe experiences
should be built on and implemented in CRA upscaling in this project.

5.2.2 Farmer Field Schools and demonstration plots

Farmer Field Schools are a tried and tested methodology in Zimbabwe to support farmers to increase their crop
and livestock and irrigated production systems. The FFS methodology was successfully used by MLAWCCR,
FAO and the CA task force to promote CA in Zimbabwe. Lessons learned from UNDP’s Scaling Up Adaptation
project shows that FFS’s have been highly successful as a collaborative learning space for lead farmers, as well
as an inspiration to their communities.

Experience from UNDP projects and ZRBF MELANA project, implemented by the WHH consortium, reveals
that building the capacity of farmers to diversify into climate resilient crop production through supporting farmer-
managed demonstrations for trying a variety of adaptation measures is important and has shown successful
results. There is merit in exposing farmers to as many options as possible. In the project, farmers have been
exposed to a range of climate smart cropping options. Farmer managed demonstrations are the best way to do
this, since these will make it possible to answer important evaluation questions on: what works, why and under
what circumstances. Such information will be particularly relevant for upscaling promising adaptation strategies.
The pilot demonstration crop projects also clearly show the importance of farmer managed trials, since it was
possible to screen technologies that will not be easily adopted by farmers because of farmers’ constraining
circumstances. Under MELANA, trying out different processing technologies (using polythene sheets, mud
ground or plastic buckets) for sesame processing allowed both resource poor and resource endowed farmers to
select what was suitable for their context.

Box 4:Farmer Field Schools: features and implementation approaches

Farmer Field Schools take a starting point in participatory adult pedagogy and the experience that farmers
learn more from other farmers, working side by side, rather than from outsiders with a top down approach.
It is easier for farmers to mirror themselves in another farmer, trust each other’s experience and explain the
methodologies in a way that makes sense to them in a particular context. This is based on a recognition that
farmers have valuable knowledge and experience that needs to be put into play and work together with
extension services — a two-way extension approach. Ideally, lead farmers should be both men and women,
young and old, so that their experiences are relevant to a wide range of households in a given community.
Whatever system is chosen, it is key to make sure that all stakeholders clearly understand the process and
that a relationship of trust is built with the community before and during implementation.

Farmer Field Schools have been used as part of promoting CA through several modalities in Zimbabwe.
The below examples are taken from the CA manual Farming for the Future, developed by the CA Taskforce:
e Extension Agent system: Trained extension staff work with groups or clusters of farmers to support
them in implementing CA on their own fields
e Lead Farmer system: Trained extension staff work with a group of lead farmers in a community,
who in turn promote the CA methodologies to other farmers in the community. In order to create
the most successful cascading of experience and skills, lead farmers should successfully have been
practising CA for at least two seasons and should be individuals who are trusted by other farmers.
e Combined Extension Agent and Lead Farmer system: In some cases, organizations start by
working with farmer groups, before they select the lead farmers who will continue to extend the
method in the future.

324 Marongwe L.S. et al. 2011. An African Success: The Case of Conservation Agriculture in Zimbabwe, International Journal of
Agricultural Sustainability, 9, pp. 153-161.

325 ICRISAT. 2013. Conservation agriculture and micro-dosing in Zimbabwe. Available on: https://www.ard-
europe.org/fileadmin/SITE_MASTER/content/eiard/Documents/Impact_case_studies 2013/ICRISAT -_ (Accessed 5 May 2017)

326 Zimbabwe Conservation Agriculture Task Force. 2009. Farming for the Future: A Guide to Conservation Agriculture in Zimbabwe.
Christian Aid and FAO Zimbabwe.
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The FFS are based on participatory adult learning/extension principles and aim to be as participatory and
practical as possible to support learning. This process often entails the following elements:

e Establishment and preparation of a learning plot. This enables farmers to have a practical space
for learning, as well as to go and put into practice what they have learned on their own plots.

e The CA package will be fully implemented on one part of the plot, and conventional methods will
be showcased for easy comparison on the other part.

e Farmers meet regularly to learn and discuss, when there is something new to learn or observe
during a season. This is often 5-6 times with key events being land preparation, planting,
monitoring of crops, flowering, harvest. The condition of the crops and field dictates meeting
periodicity and the learning topics, as training is done as a result of practical experimentation and
dialogue in the field.

Other learning methods that can supplement the FFS are:

e Research collaboration with external resource persons e.g. DR&SS in terms of testing particular
improved varieties or methods

e Field days — where the community and visiting farmers may come to experience the effectiveness
of a particular agricultural crop/practice, share experiences and be inspired to try out practices on
their own plots

e Farmer to farmer exchange: Projects may consider different type of peer knowledge and
experience exchange, as most farmers learn well from their peers.

Source: Zimbabwe Conservation Agriculture Task Force. 2009. Farming for the Future: A Guide to Conservation Agriculture in
Zimbabwe. Christian Aid and FAO Zimbabwe.

5.2.3 Innovation Platforms as a tool to facilitate learning and action among stakeholders

During the CRA package validation sessions in June 2017, AGRITEX staff at national, provincial and district
levels expressed interest and support for upscaling the use of Innovation Platforms to build a strong knowledge
base on climate-smart agriculture, implement adaptive management practices in agriculture and facilitate market
linkages for climat