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1 Introduction 
 

1.1 Agricultural water management for poverty alleviation and sustainable growth  

 

About 70 percent of citizens of the Southern African Development Community (SADC) 

depend on rainfed agriculture for their livelihoods (SADC 2003). Moreover, enhanced and 

sustainable development of this sector is the engine of improved economic growth, socio-

human development, food and nutrition security and alleviation of poverty (SADC 2014a). 

Broad-based agricultural growth with agriculture-based industrialization can replace the 

extractive, capital-ƛƴǘŜƴǎƛǾŜ ŀƴŘ ƻŦǘŜƴ ΨƧƻōƭŜǎǎ ƎǊƻǿǘƘΩ ǇŀǘƘ ŀǎ ŎǳǊǊŜƴǘƭȅ ǇŜǊǎƛǎǘǎ ƛƴ {!5/Ωǎ 

dual economies. Inclusive agricultural growth not only contributes to national food security at 

affordable prices, export and foreign currency; it also creates employment for the rapidly 

growing new generations, narrows the wealth gaps, ŀƴŘ ǎǘŀōƛƭƛȊŜǎ {!5/Ωǎ ȅƻǳƴƎ 

democracies. 

 

However, rain fed agriculture is directly exposed to the hazards of climate. {!5/Ωǎ Ǌainfall 

patterns are characterised by high and unpredictable variability over the seasons, years, and 

decades. Moreover, Southern Africa is predicted to warm up faster than the rest of the world 

(IPCC, 2014). It is one of the few regions in the world that will experience significantly drier 

conditions, more extreme and unpredictable dry spells, droughts, and floods, while sea levels 

will rise faster here than elsewhere. These increased temperatures and less predictable, 

more variable extreme events hold SA5/Ωǎ ŦŀǊƳŜǊǎ ŀƴŘ ŜŎƻƴƻƳȅ ΨƘƻǎǘŀƎŜ ǘƻ ƘȅŘǊƻƭƻƎȅΩ. This 

is also true where average rainfall is abundant. These predictions of long-term climate-

induced changes render the need for Ψƴƻ ǊŜƎǊŜǘΩ ƳŜŀǎǳǊŜs today even more urgent.  

 

! ƪŜȅ Ψƴƻ ǊŜƎǊŜǘΩ ƳŜŀǎǳǊŜ ǘƘŀǘ ǘǳǊƴǎ ǘƘŜǎŜ ŎƭƛƳŀǘŜ ƘŀȊŀǊŘǎ ƛƴǘƻ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ƛǎ ƛƳǇǊƻǾŜŘ 

ŀƎǊƛŎǳƭǘǳǊŀƭ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘΣ ƻǊ ΨŀƎǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘΩΦ !ƎǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ 

encompasses a broad menu of techniques ranging from improved on-field water harvesting 

and soil moisture retention to year-round water storage for year-round fully controlled 

irrigation of crops, trees and livestock feed; improved water supplies for livestock; and the 

development of fisheries and aquaculture. Agricultural water management was a vital 

ŎƻƳǇƻƴŜƴǘ ƛƴ !ǎƛŀΩǎ DǊŜŜƴ wŜǾƻƭǳǘƛƻƴ ǘƻ ōƻƻǎǘ ǘƘŜ ΨǘǊƛŎƪƭŜ-ǳǇΩ ƎǊƻǿǘƘ ǇŀǘƘ ǘƘǊƻǳƎƘ ǇƻǾŜǊǘȅ 

alleviation (Jazairy, 1992).  

 

The CAADP ƻŦ ǘƘŜ !ŦǊƛŎŀƴ ¦ƴƛƻƴΩǎ ό!¦Ωǎύ bŜǿ tŀǊǘƴŜǊǎƘƛǇ ŦƻǊ !ŦǊƛŎŀΩǎ 5ŜǾŜƭopment (NEPAD) 

recognized this unlocked potential throughout Africa by prioritizing the first of its four pillars, 

that of Ψ{ǳǎǘŀƛƴŀōƭŜ [ŀƴŘ ŀƴŘ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘΩΦ Lƴ ǇƛƭƭŀǊ ƻƴŜΣ !ŦǊƛŎŀƴ ǎǘŀǘŜǎ ŎƻƳƳƛǘǘŜŘ ǘƻ 

the doubling of irrigated area from the 3.5 percent at the time to 7 percent by 2015 (CAADP 

2009).  
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{!5/Ωǎ wŜƎƛƻƴŀƭ LƴŘƛŎŀǘƛǾŜ {ǘǊŀǘŜƎƛŎ 5ŜǾŜƭƻǇƳŜƴǘ tƭŀƴ όнллоΣ ǊŜǾƛǎŜŘ ƛƴ нллт ŀƴŘ нлмрύ ǊŜ-

affirms CAADP goals, including pillar one. SADC operationalizes this through both its Water 

Division and the Food, Agriculture and Natural Resources (FANR) Division. The SADC Regional 

Agricultural Policy (RAP) (SADC 2014a) envisages the improvement of the management of 

water resources for agriculture (SADC 2014a, section 10.5). In the results framework, 

outcome 1.4 foresees that water infrastructure for agriculture is expanded and upgraded. 

The RAP commits to assess the effective utilisation of existing irrigation infrastructure and to 

promote new infrastructure development (SADC 2014a, section 16.1 (75)). In terms of 

monitoring, the RAP results framework signals the need to provide baseline data on the 

number of dams, irrigated area and irrigation management practiced in the SADC region 

(SADC 2014b).  

 

The Regional Strategic Action Plan IV (RSAP IV) (SADC 2015), which is based on the SADC 

Water Policy (2006) and Strategy (2007) aims at ΨAn equitable and sustainable utilization of 

water for social and environmental justice, regional integration and economic benefit for 

ǇǊŜǎŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ƎŜƴŜǊŀǘƛƻƴǎΩΦ Noting that there is about 50 million hectares (ha) of 

irrigable land available within the SADC Region of which only 3.4 million ha (7 percent) is 

currently irrigated, the RSAP IV emphasizes the importance of infrastructure development 

and water resource management for food security in the water-food nexus, and the stronger 

urgency to take action in the view of climate variability and change. RSAP IV also highlights 

the benefits of multipurpose dams for both energy and irrigation. At local level, SADC Water 

commits to conduct action-research to develop and sustainably implement resilient water-

related infrastructure; and to innovate affordable and appropriate technologies and 

innovative approaches and practices. Priority interventions are the demonstration and 

upscaling of community-based water for livelihoods projects (SADC 2015). 

  

1.2 Trends in irrigated area 

 

In spite of the major unlocked potentials and strong policy commitments, the average 

percentage of arable land in SADC has only slightly increased from 7.6 percent in 1990 to 8.4 

percent in 2012 according to the Food and Agricultural Organization of the United Nations 

(C!hΩǎ) AQUASTAT (see Figure 1). A peak was reached a decade earlier. Moreover, the high 

average percentage of irrigated land is largely the result of irrigation by large-scale 

agribusiness in only four countries (Madagascar, Mauritius, South Africa and Swaziland). 

Moreover, both smallholder irrigation in South Africa and irrigated land area in Madagascar 

declined.  
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Figure 1: Irrigated area as proportion of arable area 

Source: FAO AQUASTAT 

 

This raises a pertinent question: why is irrigation expansion stagnating, and how can this be 

turned around? Unfortunately, there is no systematic regional body of knowledge to analyze 

these trends and provide answers. As the Regional Agricultural Policy observes, there is not 

even a base line on irrigation management practiced in the region, neither for the upgrading 

of existing infrastructure nor for new investments.  

 

Moreover, in spite of the clearly related common goals of the Water and FANR divisions in 

SADC and in national states, forums to bring these sectors and other relevant stakeholders 

together are rare. Potential synergies between sectors that would allow each sector to better 

achieve its goals remain untapped. 

 

¢ƘŜ ǇǊŜǎŜƴǘ ǎǘǳŘȅ ƻƴ Ψ¢ǊŜƴŘǎ ŀƴŘ hǳǘƭƻƻƪΥ Agricultural Water Management in Southern 

!ŦǊƛŎŀΩ ǎŜŜƪǎ ǘƻ Ŧƛƭƭ ǘƘŜǎŜ ƎŀǇǎΦ ¢ƘŜ ǇǊƻƧŜŎǘ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ ReSAKSS ς SA project, implemented 

by the Southern Africa Regional Program of the IWMI. It is supported by ¦{!L5Ωǎ CŜŜŘ ǘƘŜ 

Future Program ǘƘǊƻǳƎƘ ¦{!L5Ωs Southern Africa Regional Program. At the interface of both 

water and agriculture, the IWMI is well placed to enable such dialogue and provide a robust 

knowledge base on inclusive agricultural growth in general, and agwater management in 

particular.  

 

1.3 Study aim and method 

 

In order to explain the current stagnation and find ways to overcome this, the following 

questions will be answered: 

¶ What are the precise hydrological hazards of climate variability and change, and what 

ƛǎ ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ΨǿŀǘŜǊ ǎŎŀǊŎƛǘȅΩ ŦƻǊ ŀƎǊƛŎǳƭǘǳǊŜ ƛƴ {!5/Κ  
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¶ What lessons can be learnt from past and current investments in agwater 

management in SADC, in particular from their strengths and weaknesses in 

sustainably contributing to poverty alleviation, food security and agricultural and 

economic growth?  

¶ How can SADC and national government, non-governmental organizations (NGOs) 

and donors build on these strengths and overcome weaknesses?  

¶ What are the untapped synergies between the public sector agencies with mandates 

in agriculture and those with mandates in water management, so that both sectors 

can achieve their goals more effectively?  

 

The method to answer these generic questions consisted of both an extensive literature 

review and analysis of past performance (Mutiro and Lautze 2015), as well as interviews with 

key stakeholders at SADC and national levels. Further national studies with illustrative in-

depth case studies were conducted in four selected countries: Malawi, South Africa, Zambia 

and Zimbabwe. This report is the Country Report for Malawi. 

 

The Synthesis Report and the four country reports of the Trends and Outlook: Agricultural 

Water Management in Southern Africa Project are available at www.iwmi.org - Southern 

Africa Regional Program. 

 

1.4 Definitions and research approach 

 

Agwater management encompasses a wide range of interrelated hard- and software 

measures to ensure that the right quantities of water of the right quality reaches the right 

sites of agricultural (and other) uses at the right time. Improved water control enables crop 

diversification, stabilizes and increases crop yields, and enables more cropping seasons, 

ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǎƭŀŎƪ ŀƴŘ ƘǳƴƎŜǊ ǎŜŀǎƻƴǎΦ {ǘƻǊŀƎŜ ƛƴ ŘŀƳǎ ƻǊ ƛƴ ΨƎǊŜŜƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΩ όǎǳŎƘ ŀǎ 

recharged aquifers or managed wetlands) attenuates floods. Hardware typically includes 

(combinations of) infrastructure to harvest and store precipitation and run-off water by 

recharging aquifers, to convey and apply water, and to drain excess water. This study focuses 

primarily on water supply to crops through infrastructure that extends beyond in-field soil 

and water conservation alone.  

 

There are various classification systems of agwater management ς and even more blends: by 

source (well, surface storage, stream, wetland, groundwater); by technology (which often 

determines the scale as well); by ownership and/or management either by individuals or 

communal groups; by plot size and/or scheme size; by goal of investment and type of 

beneficiaries (household food security; marketing); by formal or informal in terms of 

formalized, written and state-backed rules; whether privately invested in capital costs and/or 

operation and maintenance (O&M), and rehabilitation, or by government, NGOs or 

otherwise; etc.  

http://www.iwmi.org/
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Figure 2: Classification of types of investments in irrigation based on types of investors 

 

For the present purpose of learning lessons for investments, we build on the latter; so the 

main criterion to distinguish the different types of irrigation is: who is the main investor in 

the construction and installation of infrastructure? Capital costs are usually the most 

expensive part of irrigation. Moreover, claims to the water stored and conveyed tend to go 

ǘƻƎŜǘƘŜǊ ǿƛǘƘ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ǎǳōǎŜǉǳŜƴǘ ƳŀƛƴǘŜƴŀƴŎŜ όΨƘȅŘǊŀǳƭƛŎ 

property rƛƎƘǘǎ ŎǊŜŀǘƛƻƴΩύ (Coward 1986). As we will see, although their performance varies 

widely, each type is quite specific in terms of the historical and political-economic context in 

which it emerged and continues to exist, and its strengths and weaknesses in contributing to 

poverty alleviation and socio-economic growth. 

 

The first type of irrigation investments are by governments, both before and after 

independence. International donors and financers typically work through governments, while 

most NGOs also work in close collaboration. Government- or NGO-financed schemes are 

typically collective schemes. They may be accompanied by resettlement at local or wider 

scales. The involvement of government can range from very strong (in government-run 

schemes) to a role that is limited to design and financing of the infrastructure construction 

and sometimes rehabilitation, leaving all other tasks to communities. In addition to investing 

in infrastructure, governments also play unique roles as regulator and custodian of the 

ƴŀǘƛƻƴΩǎ ƭŀƴŘ ŀƴŘ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ƛƴ {!5/Ωǎ ŜǾƻƭǾƛƴƎ ǊŜǎƻǳǊŎŜ ǘŜƴǳǊŜ ǎȅǎǘŜƳǎΦ DƻǾŜǊƴƳŜƴǘǎ 

influence the next two types of irrigation in both capacities.  

 

The second type of irrigation investments are by citizens ς also known as self-supply ς where 

citizens are the key investors in infrastructure for their own benefits. That is done by 
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individuals or groups, and often is seen as informal. Adaptation to climate variability through 

these investments Ƙŀǎ ōŜŜƴ ŀǘ ǘƘŜ ƘŜŀǊǘ ƻŦ ŀƎǊŀǊƛŀƴ ǎƻŎƛŜǘƛŜǎΩ ǎǳǊǾƛǾŀƭ ǎƛƴce time 

immemorial. One strategy for people is move to and from water through their settlement 

patterns. Both farmers and pastoralists look for the better-watered areas with better rainfall 

and fertile soils throughout the seasons, also using receding floods and water that 

accumulates in valley bottoms or entire floodplains for dry season cropping and grazing. 

tŜƻǇƭŜΩǎ ƻǘƘŜǊ ŀƎŜ-old strategy is to make water move to them, which requires investments 

in infrastructure. Household wells provide groundwater for domestic uses, livestock, and 

small-scale production at and around homesteads. Free gravity energy has long been tapped 

in mountainous areas in river-diversions, sometimes with night storage. These are typically 

for domestic uses, irrigation, brick making and other uses. The availability of new appropriate 

technologies boosts innovation. Multi-purpose infrastructure is the rule; single uses are the 

rare exception, because rural (and peri-urban) people have multiple water needs, and multi-

purpose infrastructure is more cost-effective. People also use and re-use the changing 

multiple water sources for greater environmental resilience. 

 

The public sector plays a role in supporting technology development and uptake, for example 

by stimulating market-led equipment supply chains. The Regional Agriculture Policy (SADC 

2014a) promotes the removal of import tariffs on equipment for that reason. Effective 

forward and backward linkages as a result of broader agricultural support for inputs, 

marketing and skills deveƭƻǇƳŜƴǘ ŀǊŜ ŀ ƪŜȅ ΨǇǳƭƭΩ ŦŀŎǘƻǊ ǘƻ ŎƻƴǾƛƴŎŜ ŦŀǊƳŜǊǎ ǘƻ ƛƴǾŜǎǘ ƛƴ 

ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ CǳǊǘƘŜǊΣ ƎƻǾŜǊƴƳŜƴǘΩǎ ƭŀƴŘ ŀƴŘ ǿŀǘŜǊ ǇƻƭƛŎƛŜǎΣ ƭŀǿǎ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴǎ ŀƭǎƻ 

affect investments for self-supply. 

 

The third type of investments in infrastructure are those by agri-business. Colonial settlement 

and state formation was largely shaped around this type of investment, and it forms the basis 

ŦƻǊ {!5/Ωǎ Řǳŀƭ ŜŎƻƴƻƳȅ ƻŦ ƘƛƎƘƭȅ ƳŜŎƘŀƴƛȊŜŘ, often export-oriented large-scale farming; 

alongside largely manual smallholder agriculture, lack of electricity, poverty and 

unemployment. The financial crisis of 2008 fuelled further foreign or national investments in 

{!5/Ωǎ ŀōǳƴŘŀƴǘ ƭŀƴŘ ŀƴŘ ǊŜƭŀǘŜŘ ǿŀǘŜǊ ŀƴŘ ƳƛƴŜǊŀƭ ǊŜǎƻǳǊŎŜǎΣ ŀƭǎƻ ŘǳōōŜŘ ŀǎ ΨƭŀƴŘ ŀƴŘ 

ǿŀǘŜǊ ƎǊŀōǎΩ όaŜƘǘŀ, 2012). Governments play key roles in these investments through their 

national investment policies, public-private partnerships and, especially, their post-colonial 

custodianship of both land and water resources.  

 

The present report discusses the findings of the country assessment in Malawi. Section two 

describes the context of Malawi. Section three examines the nature of water resource 

ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ǾŀǊƛŀōƛƭƛǘȅ ƛƴ aŀƭŀǿƛΣ ŀƴŘ ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ΨǿŀǘŜǊ ǎŎŀǊŎƛǘȅΩΣ ŎǳǊǊŜƴǘ ǿŀǘŜǊ ǳǎŜǎ 

and the still untapped potentials for irrigation expansion. Section four traces the trends since 

pre-independence, in particular with regard to the dominant investor: government, later 

assisted by donors and NGOs. From an era of top-down authoritarian government-run 

schemes, Malawi opted ŦƻǊ ƛǊǊƛƎŀǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ǘǊŀƴǎŦŜǊ ƻŦ ŜȄƛǎǘƛƴƎ ǎŎƘŜƳŜǎ ŀƴŘ ΨǎŜƭŦ-
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ƘŜƭǇΩ ŦƻǊ ƴŜǿ ƻŦǘŜƴ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ǎŎƘŜƳŜǎΣ ǘƻ ǇŀǊǘƛŎƛǇŀǘƻǊȅ ƛǊǊƛƎŀǘƛƻƴ ŘŜǾŜƭƻǇƳŜƴǘ ǿƛǘƘ ŀ 

strong focus on affordable small-scale technologies and, increasingly, the recognition of 

smallholderǎΩ ƻǿƴ ƛƴǾŜǎǘƳŜƴǘǎΦ {ŜŎǘƛƻƴ ŦƛǾŜ ŘƛǎŎǳǎǎŜǎ ǿŀǘŜǊ ǊŜŦƻǊƳǎΦ ¢ƘŜ ŎŀǎŜ ǎǘǳŘȅ ƛƴ 

Section six: the self-help Ngolowindo scheme (17 ha) reflects these changes and the intrinsic 

risks. Section seven presents the case study of Tapempha Fam (10.5 ha) illustrating the 

ƎǊƻǿƛƴƎ ǘǊŜƴŘ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦƻǊ ǎŜƭŦ-supply. 

Conclusions and recommendations are given in Section eight. 

 

2 Context of Malawi 

 

Figure 3: Map of Malawi and its location in Southern Africa 
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Malawi (see Figure 3) remains one of the poorest countries in the world. Its Human 

Development Index (HDI) of 0.414 ranked the country at position 174 out of 187 countries in 

2014. Agriculture continues to be the backbone ƻŦ aŀƭŀǿƛΩǎ ǎƻŎƛƻŜŎƻƴƻƳƛŎ development, 

and it has remained the highest contributor to the Gross Domestic Product (GDP) since 

Malawi became independent. The Ministry of Development Planning and Cooperation 

(MoDPC) (2011) reported a contribution of 27.6 percent in 2011 (Figure 4). The agricultural 

sector also contributed 90 percent of foreign exchange earnings and 80 percent of the labor 

force, apart from accommodating 85 percent of the total population living in rural areas. 

Hence, the growth of this smallholder subsector is vital for ǘƘŜ ŎƻǳƴǘǊȅΩǎ agricultural and 

socioeconomic growth.  

 
Figure 4: Real sector contribution to GDP in 2010 

Source: MoDPC 2011 

 

Land distribution is unequal. TƘŜ ŎƻǳƴǘǊȅΩǎ ол 000 estates cultivate between 10 and 500 ha, 

with a total of 1.2 million ha, or 16 percent of cultivable land. Settlers developed these 

estates in the colonial era. At independence in 1964 ownership shifted to government and its 

officials. About 600 000 ha of estate land has remained underutilized and is, in principle, 

designated for redistribution according to the 2002 Land Policy (USAID undated). In contrast, 

58 percent of smallholders cultivate less than one ha; 11 percent of them are landless or 

near-landless. With an annual population growth of 2.8 percent, from 4 million in 1966, 

population has grown to more than 16 million, a fourfold increase in 50 years, and 

smallholder farm sizes have became even smaller.  

 

Agriculture is regarded as a number one priority in the Malawi Growth and Development 

Strategy II (MGDS II) to boost incomes and food security and alleviate poverty (MFDP 2011). 
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Government and donors are agreeing that by focusing and concentrating efforts on 

agricultural development, Malawi would significantly reduce poverty and enhance economic 

growth. This stand has been substantiated with the results of the Farm Input Subsidy 

Program (FISP) that the government has implemented since 2005. FISP, combined with good 

rains, has led to significant increases in maize production from 1.2 million metric tons in 

2004/05 to 3.4 million metric tons in 2009/10. The renewed emphasis on agricultural sector 

has transformed Malawi from a net importer to a net exporter of maize, and allowed the 

majority of households to attain food security since 2005/06. It has also led to low and stable 

maize prices - very important in a country where the majority of households are net 

consumers, and food accounts for over 60 percent of household income (MAFS 2011). Since 

then, the country has managed to have a food surplus every year (Table 1).  

 

Table 1: Food surplus/deficit 2006-2011 

 Season 

 2006/2007 2007/2008 2008/2009 2009/2010 2010/2011* 

Surplus (Metric Tons) 1.3 0.3 1.3 0.8 1.1 

Source: MAFS, 2011; * based on April 2011 Second Round Crop Estimates 

 

In order to increase the agricultural productivity, irrigation has been given policy priority 

number two. Mƻǎǘ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ D5t Ƙŀǎ ōŜŜƴ ƘŜŀǾƛƭȅ ŘŜǇŜƴŘŜƴǘ 

on rain that exposes farmers to rainfall vagaries, droughts and floods. Climate change is 

predicted to increase temperature and exacerbate unpredictability, variability and extreme 

events. With increasing land pressure and climate change, a growing number of Malawian 

smallholders is increasingly turning to irrigated agriculture as a means to intensify production 

on smaller plots.  

 

Currently, only a tiny fraction of arable land is irrigated. Arable land in Malawi is estimated at 

4 million ha. Of the 4 million ha, 90 563 ha represents 2.3 percent (the estate and 

smallholder subsectors combined) of the total arable land irrigated in 2010. This comprised 

48 382 ha under the estate subsector and 42 181 ha under the smallholder subsector. The 

irrigated estate subsector accounted for 1.2 percent of total arable land, while ǎƳŀƭƭƘƻƭŘŜǊǎΩ 

irrigated land accounted for 1.1 percent of the total arable land. The next section examines 

whether water resource availability is sufficient for further expansion, and the implications of 

water resource variability (MAIWD 2012).  
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3 Water resource availability and variability under climate change 

and irrigation potentials 
 

3.1 Average water resources availability  

 

This section discusses overall water resources, which are abundant in Malawi, but also the 

strong variability and unpredictability of water resources over space and time, which will be 

exacerbated under climate change. This implies short seasonal cropping seasons and major 

risks to dry spells and floods. These risks discourage high-input agriculture as losses are 

insurmountable for short-term survival. This underscores both the strong potential and the 

strong need for agwater management solutions that lead to better control of water through 

storage, conveyance and drainage of water.  

 

Annual rainfall and run-off averages show that overall water resources are abundant, ranging 

from 725 mm to 2 500 mm. The resulting mean annual runoff of Malawi, minus evaporation, 

is estimated at 588 m3/s or 18 480 x 106 m3. The mean annual runoff over the land area of 

the whole country is 196 mm (i.e. an equivalent of 588 m3/s), and this constitutes 19 percent 

of the mean annual rainfall.  

 

As shown in Table 2 the total renewable water resources are estimated at 17.28 km³/year. 

External renewable resources are inflows into Lake Malawi from Tanzania and ς to a lesser 

extent ς from Mozambique. These inflows ŀǊŜ ǎƭƛƎƘǘƭȅ ƘƛƎƘŜǊ ǘƘŀƴ aŀƭŀǿƛΩǎ own inflows. 

Unused water on 94 percent ƻŦ aŀƭŀǿƛΩǎ ƭŀƴŘ ŀǊŜŀ and from Lake Malawi drains as 

environmental flows through the Shire River into the Mozambican part of the Zambezi river. 

The remaining 6 percent ƻŦ aŀƭŀǿƛΩǎ ƭŀƴŘ ŘǊŀƛƴǎ ƛƴǘƻ ǘƘŜ ǎƳŀƭƭ ƛƴǘŜǊƴŀƭ ōasin of Lake Chilwa.  

 

Only 2.5 km³/year of rainfall recharges aquifers and becomes groundwater. There are two 

main aquifers in Malawi: the extensive Precambrian weathered basement complex (which 

has yields only up to 2 l/s) and the quaternary alluvial aquifers of the lakeshore plains and the 

Lower Shire Valley (which are higher yielding, up to 20 l/s). Small-scale groundwater 

abstraction currently forms a significant part of the rural water supply system, both for 

domestic consumption and livestock. This is likely to continue across much of the country. 

However, due to its relative scarcity in comparison to surface water resources, combined 

with the low overall yield of aquifers as a whole and of boreholes individually, groundwater 

resources are unlikely to play a significant role in further agwater management investments.  

 

Table 2: Total renewable water resources 

  Unit Year Source 

Renewable water resources     

Long-term average annual precipitation (depth) 1 181  mm/year   

Long-term average annual precipitation (volume) 139.9  km³/year   
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  Unit Year Source 

Internal renewable water resources 16.14  km³/year   

External* renewable water resources 1.14  km³/year   

Total renewable water resources 17.28  km³/year   

Renewable surface water resources produced internally 16.14  km³/year   

Renewable groundwater resources produced internally 2.50  km³/year   

Overlap between surface water and groundwater resources 2.50  km³/year   

Dependency ratio 6.597 %   

Total renewable water resources per capita  1 015  m³/year 2012 MoAIWD 

Total dam capacity 0.0418  km3 2010 MoAIWD 

Water withdrawal     

Agricultural water withdrawal 1.166 km³ 2012 MoAIWD 

Municipal water withdrawal 0.148 km³ 2012 MoAIWD 

Industrial water withdrawal 0.0477 km³ 2012 MoAIWD 

Total water withdrawal 1.357 km³ 2012 MoAIWD 

Total water withdrawal per capita 99.86 m3 2012 MoAIWD 

Surface water withdrawal 1.005 Km³ 2012 MoAIWD 

Groundwater withdrawal 0.47 Km³ 2012 MoAIWD 

Total freshwater withdrawal 1.475 Km³ 2012 MoAIWD 

Total freshwater withdrawal as % of actual renewable WR 7.853 % 2012 MoAIWD 

Agricultural water withdrawal as % of actual renewable WR 6.748 % 2012 MoAIWD 

 

3.2 Climate-induced water resource variability  

 

While annual averages indicate high water resource availability for further storage, 

conveyance and drainage, the rainfall pattern is erratic. This poses one of the biggest threats 

to agricultural production and economic growth. aŀƭŀǿƛΩǎ ǎǳō-tropical climate is seasonal. 

The hot-wet season stretches from November to April, during which on average 95 percent 

of the annual precipitation takes place. The months stretching from December to March are 

characterised by hunger as food reserves from the previous season run out. In the dry winter 

season from May to August the mean temperatures vary between 17 and 27oC, with 

temperatures falling. Frost may occur in June and July.  

 

In addition to uneven temporal distribution, spatial distribution is also highly uneven. Annual 

average rainfall varies from 725 mm to 2 500 mm with Lilongwe having an average of 900 

mm, Blantyre 1 127 mm, Mzuzu 1 289 mm and Zomba 1 433 mm. Moreover, both variability 

and unpredictability of rainfall are very high. The variability and spatial distribution of annual 

rainfall is shown in Figure 5 for six different years (1960, 1970, 1980, 1990, 2000 and 2007) in 

maps a, b, c, d, e and f respectively.  
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a 
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c 
1980 

d 
1990 

b 
1970 
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Figure 5 (a-f): Spatio-temporal rainfall distribution in Malawi between 1920 and 2007 

Source: L Nhamo and FAO Climate Database 1950-2007MoDPC 2011 

 

These weather conditions also imply extremes, both droughts (as in the 1991/1992 season) 

and floods (as in 1988/89 and 2014/15). During droughts upstream stretches of rivers may 

become ephemeral instead of year-round. Crops fail and ground- and surface water for 

livestock dries up.  

 

Low-lying areas like the Lower Shire River ValleyΣ ƻƴŜ ƻŦ !ŦǊƛŎŀΩǎ ƭŀǊƎŜǎǘ ŦƭƻƻŘ ǇƭŀƛƴǎΣ which is 

also affected by backwaters from the Zambezi River when the river swells, and some areas in 

Salima and Karonga are most vulnerable to floods (see Figure 6). The International Food and 

Policy Research Institute (IFPRI) (Pauw et al 2010) estimates that the southern region of 

Malawi bordering the Shire River experiences an average loss (calculated as an average 

annual loss from the range of floods taken from historic figures) of around 0.7 percent of 

GDP or USD 9 million per annum due to flooding. This figure rises to 1.7 percent of GDP in a 

one in five year flood, and 2.5 percent of GDP in a one in ten year flood. Floods not only ruin 

crops but the economy is also affected by price rises nationally due to shortages of staple 

food crops. Flooding tends to affect small and medium scale farmers disproportionally. Large 

estates can find flood a benefit where they have the ability to manage it. Homes and 

f 
2007 

e 
2000 
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infrastructure can be damaged by floods and pollution caused by flooding, and this can cause 

public health issues and environmental damage and, in extreme cases, people may be forced 

to evacuate their homes, or worst, lose their lives. 

 

Figure 6: Floods in Lower Shire River Basin 22 January 2015Spatio-temporal rainfall distribution in 

Malawi between 1920 and 2007 

 

 

As elsewhere in SADC, climate change is predicted to increase temperatures and droughts. 

Rainfall will become more variable and unpredictable. This exposes farmers and livestock 

even more to risks. It will lower yields and discourage high-input agriculture. This underscores 

the need for maintenance and improvement of current agwater management investments 

and future expansion.  

 

3.3 Current water uses and untapped irrigation development potential  

 

While water resources are abundant, withdrawals are still very low. There are nine major 

dams on several rivers that supply municipal water systems and are used for hydropower and 

flood control. The country has about 750 small and medium dams, most of which are in 

disrepair. 



 15 

 

As also indicated in Table 2, the total freshwater water withdrawals from developed water 

sources is estimated at 1.48 km3/year representing only 7.9 percent of total renewable water 

resources (see Figure 7). This relatively low level of water development indicates economic 

water scarcity, so lack of financial, institutional and technical means to invest in 

infrastructure. Of all water withdrawn, 1.166 km3 /year, 79 percent, is for agriculture. The 

rest (21 percent) is for domestic and industrial uses. 

 

 
Figure 7: Volumes (in km3/year) and percentage of water withdrawal by sector  

 

 

Water resources are sufficient to irrigate all arable land in Malawi. However, suitable land 

availability and other factors also need to be taken into account. Considering these other 

factors, various estimates of potential have been made. The Office of the President and 

CŀōƛƴŜǘΩǎ Green Belt Initiative 2011 identified a potential of 1 000 000 ha of irrigable land and 

pilot sites which have been earmarked for development. However, othersΩ assessments were 

more modest, falling within the range of 400 000 ha to 1 000 000 ha (Wiyo and Mthethiwa 

2008; MIWD 2010; Atkins and Wellfield Consulting Services 2011). Thus, it can be stated that, 

in 2010, the proportion of land put under irrigation varied from 9 percent to 22 percent of 

the total estimated potential of irrigable land. The smallholder irrigation subsector and estate 

irrigation accounted each for half of this, varying between 4.2 and 10.5 percent of the 

potential irrigable land. It is clear that the gap between existing and potential irrigated area is 

Agricultural water 
withdrawal, 1.166, 

7%

Municipal 
water 

withdrawal, 
0.148, 1%

Industrial water 
withdrawal, 
0.0477, 0%

Unused water resources, 
15.918, 92%
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significant. Figure 8 shows these proportions for the assumption that 23 percent of the 

(lowest estimated) potential is currently already irrigated. 

 

 
Figure 8: Proportion of area under irrigation against lowest estimated potential 

Source: MAIWD 2012 

 

3.4 Irrigation classification and eras  

 

How can this irrigation potential be realized, in particular for smallholders? The remainder of 

this report will analyze past and ongoing agwater investments in Malawi with the aim to 

derive lessons for continued and improved agwater management and for future expansion. 

Some investments are successful while others are performing poorly. For sustainable food 

security, poverty alleviation and livelihoods enhancement in general, we will trace benefits of 

investments in agwater management and the factors that contribute to their success or 

failure.  

 

There are various types of smallholder irrigation to consider. However, there is no uniform 

classification in Malawi. Classifications by scheme size differ and, in the case of communal 

schemes, they usually refer to the scheme size, irrespective of plot sizes. For example, the 

Irrigation Rural Livelihoods and Agricultural Development Project (IRLADP) and the 

LƴǘŜǊƴŀǘƛƻƴŀƭ CǳƴŘ ŦƻǊ !ƎǊƛŎǳƭǘǳǊŀƭ 5ŜǾŜƭƻǇƳŜƴǘ όLC!5ύ ŎƭŀǎǎƛŦȅ ƛǊǊƛƎŀǘƛƻƴ ǎŎƘŜƳŜǎ ƻŦ Җ 10 ha 

as mini irrigation schemes, 10-50 ha as small scale irrigation schemes, ŀƴŘ җ 50 ha as large 

scale irrigation schemes. In the support to irrigation by Japan International Cooperation 

Agency (JICA), irrigation in Malawi is classified as follows: Җ рл Ƙŀ as small scale irrigation 

schemes, 50-100 ha as ƳŜŘƛǳƳ ǎŎŀƭŜ ŀƴŘ җ млл Ƙŀ as large scale. 

 

11%

12%

77%

Area under smallholder
irrigation farming

Area under estate
irrigatiotn farming

Unused Irrigation potential
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The classification of Hanatani and Sato (2011) also distinguishes formal (government or NGO 

supported) and informal irrigation schemes (self-supply). Formal irrigation schemes are those 

where government planned, designed and constructed permanent structures according to 

professional irrigation standards. In government-run schemes, smallholders are often re-

settled and their roles are limited to providing labor. In government- or NGO-supported (or 

so-ŎŀƭƭŜŘ ΨǎŜƭŦ-ƘŜƭǇΩύ ǎŎƘŜƳŜǎΣ ƻǇŜǊŀǘƛƻƴΣ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘΣ ƛƴ ǇǊƛƴŎƛǇƭŜΣ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ƛǎ 

expected to be undertaken by the smallholders. Government-run and government- or NGO-

supported schemes are typically communal. Small village dams also fall into this category. 

Their benefits include irrigation, but also livestock watering and domestic uses. 

 

In informal irrigation schemes farmers themselves invest in infrastructure construction or 

installation for self-supply, although government may support them. Individuals or groups 

can make these private investments (Hanatani and Sato 2011). Technologies are low cost and 

sometimes temporal. Water can be taken from any source: streams, lakes, wells and soil 

moisture in wetlands. Informal horticulturists often use watering cans and treadle pumps to 

take water from the valley-bottoms (dimba) or small streams. Gravity-fed river-diverting 

irrigation using local materials (wooden poles, bamboos, rocks, grass, mud, etc.) has been 

widely adopted by groups of ŦŀǊƳŜǊǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŎƻǳƴǘǊȅΣ ƻǿƛƴƎ ǇŀǊǘƭȅ ǘƻ ŘƻƴƻǊǎΩ 

assistance (Arai et al. 2005; Kanamori 2008).  

 

The development of these different types of irrigation was embedded in the evolving 

socioeconomic and political context, as well as government and donor policies. Wiyo and 

Mthethiwa (2008) categorized irrigation development in Malawi into four distinct eras: (1) 

the government initiated and run scheme era; (2) the self-help era; (3) the scheme 

management transfer era; and (4) ǘƘŜ Ψƛrrigation for food securityΩ era. 

 

The present study focuses on three distinct eras over which irrigation development in Malawi 

has evolved (Ferguson and Mulwafu 2004; Wiyo and Mthethiwa 2008): (1) the pre-

independence to 1980s era of government irrigation schemes; (2) from the 1980s onwards, 

ƛǊǊƛƎŀǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ǘǊŀƴǎŦŜǊ ƛƴ ŜȄƛǎǘƛƴƎ ǎŎƘŜƳŜǎ ŀƴŘ ΨǎŜƭŦ-ƘŜƭǇΩ ƛƴ ƴŜǿ ǎŎƘŜƳŜǎ ŜƳŜǊƎŜŘ; 

and (3) after 2000, government, donors, and smallholders focused on individual and small-

scale communal technologies to achieve food security.  

 

4 Trends in irrigation development and lessons learnt 
 

4.1 Overview of trends  

 

Viewing the trends in irrigated areas, there has been a remarkable increase in smallholder 

irrigation after 2000. As shown in Figure 9, irrigated area expanded from 9 653 ha in 2000 to 

42 181 ha in 2011 (MAIWD 2012). While the area under estate irrigation roughly remained 

the same, the increase was entirely in smallholder irrigation.  
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Figure 9: Trend of irrigated area 

Source: MIWD Annual Report 2011 

 

Although this area is still a small portion of the total cultivated area, this three-fold increase 

in smallholder irrigated area is well beyond the CAADP goals of doubling the irrigated area by 

2015. As we will discuss next, the increase in smallholder irrigated areas was also influenced 

by a radical new irrigation investment approach by government, based on lessons learnt in 

the past eras.  

  

Information about the impacts of these changes is scant. Benefits of smallholder irrigation 

are rarely quantified. An exception is the Department of Irrigation of the Ministry of Irrigation 

and Water Development (2011) which reported that smallholder irrigation subsector 

benefited 333 888 people in the 2010/2011 dry farming season, a period during which many 

workers stayed idle before irrigation.  

 

There is little if any documentation on the contribution of irrigated agriculture to GDP in 

Malawi. PricewaterhouseCoopers (2008) under the African Development Bank (AfDB) funded 

a Horticulture and Food Crops Development Project, Malawi. The project reported that 

horticulture contributed 58 percent to agricultural GDP and 22 percent to the total GDP. 

Knowing that most horticultural production in Malawi takes place by smallholders during the 

dry season under irrigated conditions it can also be inferred that irrigation contributed at 

most 22 percent much to GDP.  
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It is noted that rainfed agriculture productivity also remarkably increased after 2005, while 

the rainfed area remained the same (see Figure 10). This is attributed to the Farm Input 

Subsidy Program, mainly for maize, and good rains.  

 

Figure 10: Trends in irrigated and rain fed areas and crop production 

Source: MoAIWD, 2014 

 

4.2 The pre- and post-independence era up to 1980s: the era of government-run 

schemes  

 

Smallholder irrigation development started in Malawi in 1949 at Limphasa. In mid 1950s, two 

more schemes, namely, Domasi and Likangala smallholder Irrigation Schemes, were 

developed on the Chilwa/Phalombe plain, and an irrigated crop research station was 

established at Maganga.  

 

Estate irrigation also started. The largest estate irrigation scheme was established in 1965 by 

the then Sugar Corporation of Malawi (SUCOMA) but now owned by the Illovo Sugar 

Company and covering 13 800 ha at Nchalo in Chikhwawa district. A further 6 000 ha at 

Dwangwa in Nkhotakota district was established in 1979 for sugar production for export and 

the domestic market. Irrigation was also introduced on estates growing other crops such as 

tea, coffee, tobacco and macadamia nuts.  

 

Later, a total of 16 smallholder irrigation schemes including the first ones covering a total 

area of 3,200 ha was established with the primary purpose of rice production. During this era, 

the goal of irrigation development under the smallholder subsector was to grow a single crop 

of rice for domestic and export markets to address poverty, unemployment and household 

food security. The rationale for planting rice was because rainfall was adequate and reliable 

enough to grow other field crops like maize, beans, groundnuts, and tobacco. It was only rice 
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