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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 livelihoodSADC003). 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 (SAD@&).2014
Broadbased agricultural growth with agricultubased industrialization can replace the
extractive, capitak Y 1 Sy aA @S ' yR 2FGSy we2ofSaa INRSOKC
dual economies. Inclusive agricultural growth not only contributeational food security at

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

growing new generations, narrows the wealth gapsy R aGlFr oAt AT Sa {!5
democracies.

However,rain fedagriculture is directly exposed to the hazards of clim@té 5 /afall NJ
patterns are characterised Iwgh and unpredictableariabilityover the seasons, years, and
decadesMoreover,Southern Africés predicted to warm up faster than the rest of therld

(IPCC, 2014t is one of the few regions in the world that will experience significantly drier
conditions more extreme and unpredictable drgedls, droughts, and floodahile sea levels

will rise faster here than elsewheréhese increased temperatures and less predictable,

more variablextreme event$10ldSA / Q& FI NYSNEKRYRI S62 Ay K& RNR -
is also true where average rainfall is abunddartesepredictionsof longterm climate
inducedchangsrender the ned forWy 2 NXB 3 NBtoday eves incredahg®nt.

I 1Se Wy2 NBINBIQ YSIFadaNB (GKIFG GdzNya ((KSas

I 3 NR Odzt (0 dzNJ £ gl 0SSN YIFyl3SYSyids 2N WFH3glasS
encompasses a broad menu of technigjuanging from improved eireld water harvesting

and soil moisture retention to yeaound water storage for yeaound fully controlled

irrigation of crops, trees and livestock feed; improved water supplies for livestock; and the
development of fisheriemand aquaculture. Agricultural water management was a vital
O2YLRYySyd Ay ! aAl Qa DNBSYZIRSARR ozl K2 VI G K G R R
alleviation (Jazair992).

TheCAADR T (G KS | THA OIS | tyIA R OB NE K A ogman2(NEPAD) NA O Q
recognized this unlocked potential throughout Africa by prioritizing the first of its four pillars,
thatofW{ dza G Ayl 6fS [FYR YR 21 0SN) alylI3aSySyiQo
the doubling of irrigated area from the 3.5 peantat the time to 7 percent by 2015 (CAADP

2009).



{15/ Qa wS3AA2ylf LYRAOFGAGS {GN)XGS3IAO 5SSt 21
affirms CAADP goals, including pillar one. SADC operationalizes this through both its Water
Division and the Foodgriculture and Natural Resources (FANR) DivisenSADC Regional
Agricultural PolicyRAP) $ADC014a) envisageshe improvanent of the management of

water resources for agriculturéeSADC2014a, section 10.5).In the results framework,
outcome 1.4 foesees that water infrastructure for agriculture is expanded and upgraded.
The RAP committo assess the effective utilisation of existing irrigation infrastructure@nd
promote new infrastructure developmentSADC2014a, section 16.1 (75). In terms of
monitoring, the RAP results framework sign#éte 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) aim@imaequitable and sustainable utdizon of

water for social and environmental justice, regional integration and edonbemefit for
LINBaSyid I yR 7T diotayXhat Bedey/iS dlibuii 302nyfllioi® Hectargba) of

irrigable land available within the SADC Region of which only 3.4 mdl{@npercen) is
currently irrigated, he RSAP I¥mphasizes the importance offrastructure development

and water resource management for food security in the wited nexusand the stronger
urgency to take action in the view of climate variability and change. RSAP |V also highlights
the benefits of multipurpose dams for bothe¥gy and irrigation. At local level, SADC Water
commits to conduchctionresearch to dvelop and sustainably implemergsilient water

related infrastructure;and to innovate affordable and appropriate technologies and
innowvative approaches and practicePriority interventions aréhe demonstration and
upscaling o€ommunitybased water for livelihoods projects (SADC5201

1.2 Trends in irrigated area

In spite of the major unlocked potentials and strong policy commitments, the average
percentage ofirable land in SADC has only slightly increased fropeicéntin 1990 to 8.4
percentin 2012 according tthe Food and Agricultural Organization of the United Nations
(C!' h RQUASTAT (seglie 1). A peak was reached a decade earlier. Moreover, gdhe hi
average percentage of irrigated land is largely the result of irrigation by-Sleatge
agribusiness in only four countries (Madagascar, Mauritius, South Africa and Swaziland).
Moreover, both smallholder irrigation in South Africa and irrigated laral iar&adagascar
declined.
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Figurel: Irrigated area as proportion of arable area
Source: FAGQUASTAT

This raises a pertinent question: why is irrigation expansion stagretitidiow can this be
turned around? Unfortunatelyhere is no systematic regial body of knowledge to anatyz
these trends and provide answers. As the Regional Agricultural Policy obibemesss 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 rd in national states, forums to bring these sectors and other relevant stakeholders
together are rare. Potential synergies between sectors that would allow eaoh teelsetter
achieve its goalemain untapped.

¢CKS LINBaSyd aiddzRe AgficutalNBeRManageyhént im Saltheth2 1 Y

I FNAOIFIQ aSS1a G2 TFAEE (RSAKSSSAprojekt, dnpléniedted LINE 2 S (
by the Southern Africa Regional Program of W&/l It is supported by { ! L5 Q& CSSR
FutureProgramii K NP dz3 & SduthernLAfri€a Regional Progrénthe interface of both

water and agriculture, thBNVMlis 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, thaifalo
qguestions will be answered:
1 What are the precise hydrological hazards of climate variability and change, and what
Ad GKS YSIYyAy3a 2F Wgl GSNJI A0FNDOAGEeQ F2NJ I 3



1 What lessons can be learnt from past and current investments in agwater
managementin SADC,in particular from theirstrengths and weaknesses in
sustainablycontributing to poverty alleviation, food security and agricultural and
economic growth?

1 How canSADC and nationglovernment,non-governmental organization®NGO3}
and donorduild on thesestrengthsandovercome weakness@s

1 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 toanswer 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
depth case studies were conducted in four selected countries: Malawi, South Africa, Zambia
andZimbabweThs report is the Country Report fivlalawi

The Synthesis €&port and thefour country reportsof the Trends and Outlook: Agricultural
Water Management in Southern Africa Project awailable atwww.iwmi.org- Southern
Africa RegionalrBgram.

1.4 Definitions and research approach

Agwater managemenencompasses a wide range of interrelated haatd 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
diversifcation, stabilizes and increases crop yieltsl enables more cropping seasons,

AyOf dzRAY3I GKS atl Ol FYR Kdzy3aSN) aStazyao {G21
recharged aquifers or managed wetlands) attenuates floods. Hardware typichljesnc
(combinations of) infrastructure to harvest and store precipitation andoffinvater by

recharging aquiferdp convey and apphyater,and to drain excess water. This study focuses
primarily on water supply to crops through infrastructure that edtebeyond iield soil

and water conservation alone.

There are various classification systems of agwater managenaedteven more blends: by
source (well, surface storage, stream, wetland, groundwater); by technology (which often
determines the scalas 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, writterand statebacked rules; whether privately invested in capital costs and/or
operation and maintenancdO&M), and rehabilitation, or by governmg NGOs or
otherwise; etc


http://www.iwmi.org/

Classification based on investments in water infrastructure

Government (donors, NGOs)
(custodian of land and water resources; regulator; decentralization)
government/donor-financed irrigation schemes; communal

VAN

Self-supply Agri-business
small-scale, informal large-scale, formal
market and food security market, ‘commercial
individual / communal joint ventures, outgrowers, wages

Figure2: Classification of types of investments irrigation based on types of investors

For the present purpose of learning lessons for investments, we build on tére dat the

main criterion to distinguish the different types of irrigatiorwibo is the man investor in

the construction andinstallation of infrastructure Capital costs are usually the most
expensive part of irrigation. Moreover, claims to the water stored and conveyed tend to go
023SGKSNI gAlK Ay@SadySyda Ay (GKS Ay TFNI aidNHzC
property A A K 0 & Q@aivardil®8h y<we will see, although their performance varies

widely, each type is quite specific in terms of the historical and peéttoalomic context in

which it emerged and continues to exand its strengths and weaknessesamtributing to

poverty alleviabn and socieeconomic 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 worin close collaboration. Governmemr NGGfinanced 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 govemument
schemes) ta rolethat islimited 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 custodiae of t
y6IEGA2yQa fIYyR FYR 6FGSNJI NS&a2dz2NOSa Ay {!5/ Q&
influence the next two types of irrigation in both capacities.

The second type of irrigation investments areciigensg also known as sefupply¢ where
citizens are the key investors in infrastructure for their own benefits. Tikatone by



individuals or groupsnd often is seen as inform&ldaptation to climate variabilityhrough
these investmentsK F & o6SSy |G GKS KSIFNI 2 ¥Fce tinBNJ NA |y
immemorial.One strategy for @opleis move toand fromwater through their settlement
patterns Both farmers and pastoralists look for thetter-watered areas with better rainfall
and fertile soils throughout the seasons, also using receflougis and water that
accumulatesin valley bottomsor entire floodplaindor dry season cropping and grazing.
t S2 LJX S Q a-oldstrake§yNs td nihSrater move to them, which requires investments
in infrastructure. Household wel[srovide groundwaterfor domestic uses, livestock, and
smaltscale production at and around homesteads. Free gravity ehasigngbeentapped

in mountainous areas in riveiversionssometimes with night storage. These are typically
for domestic usegdrrigation, brick makg and other used.he availability of new appropriate
technologies boosts innovation. Myttirpose infrastructure is the rule; single uses are the
rare exception, because rural (and pantban) people have multiple water needsid multt
purpose infrasucture is more coseffective. People also use and -tese the changing
multiple water sources fagreaterenvironmental resilience

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

by stimulating markeled equpment supply chains. The Regional Agriculture P&@BDC

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 defe2 LIYSY G T NB | {1 S& WLz £t Q FF OG2N
AYFNF a0NHZOG dzNBE® CdzNIKSNE 3I20SNYyYSyidQa I yR
affect investments for sefupply.

The third type of investments in infrastructure are those bylagginess. Colonial settlement

and state formation was largely shaped around this type of investienetit formsthe basis

F2NJ {! 5/ Q&8 RdzZ f SO2 y éft¥heexpartbrierfell Bufgdscile fr@idpK I Yy A T S
alongside largely manual smallholder agtice, lack of electricity, poverty and
unemployment.The financial crisis of 2008 fuelled further foreign or national investments in
{15/ Qa FodzyRIydG flFryR YR NBfIFTGISR 6 GSNI I yR
g 0 SNJ 3 NI, 20520 Gavemieiisiglay key roles in these investments through their
national investment policies, publicivate partnershipsand, especially their postcolonial
custodianship of @th land and water resources

The present report discusses the findings of¢bentry assessment in Malawi. Section two
describes the context of Malawi. Section three examines the nature of water resource

I OFAfFroAftAGE YR GOFENAIFIOATAGE Ay alflgAx | yR
and the still untapped potentiafsr 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 ofdoéeyn authoritarian governmesun

schemes, Malawi optefl 2 NJ ANNA I §A2Y YIFIylF3SYSyid G-NIyats



KSEtLIQ F2NJ yS¢g 2FiGSy a2LKAa0A0FGSR aOKSYSa:
strong focus on affordable smalttale technologies and, increasingly, the recognition of
smallholded Q 2¢y Ay@SaildyYSydao {SOGAz2y FTADOS RAaold
Section six: the selifelp Ngodbwindo scheme (17 hagflects these changes and the intrinsic

risks. Section seven presents the case studyapemphaFam (10.5 ha)llustrating the
ANRgAYI OGNBYR 2F AYRAGARdzZf &Yl ff K@phrRSNAEQ
Conclusions and recommendations are given in Section eight.

2 Context of Malawi

Legend

® Towns
%/ Rivers

B Lakes

Figure3: Map of Malawi and its location in SoutherAfrica



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 theackbone2 ¥ al f | 6 A Q& deévélapriertS O2y 2 Y
and it has remained the highest contributir the Gross Domestic ProdudsDR since

Malawi became independent. Thidinistry of Development Planning an@ooperation
(MoDPC)2011) reported a contribution of 27.6percentin 2011 (Figuré). The aricultural

sectoralso contributed 9@ercentof foreignexchange earnings a@d percentof the labor

force, apart from accommodating §&ercentof the total population living in rural areas.
Hence,the growth ofthis smallholder sudector is vitafor i K S O 2 aipjCuitivad end
socioeconomigrowth.

Electricity gas and water

Accommodation and food service activities
Mining and quarrying

Public administration and defence
Construction

Transportation and storage

Information and communication

Financialand insurance activities

Sector of Origin

Real estate activities
Others

Manufacturing

Wholesale and retail trade

Agriculture forestry and fishing

5.0 10.0 15.0 20.0 25.0 30.0

GDP (%)

Figure4: Real sector contribution to GDP in 2010
SourceMoDPC 2011

Land distribution is unequalK S O 2 dzyDDNBt@ex ultivatebetween 10 and 5004,

with a total of 1.2 milliorha, or 16 percent of cultivable lan@ettlers developed these
estates in the colonial era. At independence in 1964 ownership shifted to goverantkits
officials. About 60@0O0 ha of estate land has remained underutilized and is, in principle,
designatedor redistribution according to the 2002 Land Policy (USAID undated). In contrast,
58 percent of smallholders cultivate less than dreg 11 percentof them are landless or
nearlandless.With an annualpopulation growth of 2.8 percentrdm 4 million in 1966,
population has grown tanore than 16 million, a fourfold increase in 50 yeasd
smallholder farm sizdsavebecame even smaller

Agriculture is regarded as a numbane priority in the Malawi Growth and Development
Strategyll (MGDSI) to boost incomes and food securétgd alleviate poverty (MFDP 2011)



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)hat the government haimplementedsince 205. 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 lagatsector

has transformed Malawi from a net importer to a net exporter of maird allowed the
majority ofhouseholds to attain food securigince 2005/06. It has also led to low and stable
maize prices- very important in a country where the majgriof households are net
consumersand food accounts for over 60 prEmt of household incom@AFS 20115ince

then, the countryhasmanaged to havafood surplus every year (Talle

Tablel: Food surplus/eficit 20062011
2006/2007 2007/2008 2008/2009 | 2009/2010 | 2010/2011*
Surplus(Metric Tons) 1.3 0.3 1.3 0.8 1.1
SourceMAFS, 2011; * based &pril 2011 Second Round Crop Estimates

In order b increase the agricultural prodivity, irrigation has been givegpolicy priority
numbertwo. M & 2F | ANAOdzZ GdzNI £ &aSOG2NIDNa O2yd NR O d:
on rain that exposes farmers to rainfall vagariesoughts and floods. Climate change is
predicted to increase temperature and exacerbate unpredilityabvariability and extreme

events With increasindand pressureand climate changea growing number oMalawan
smallholderss increasinglyurningto irrigated agriculture as a meansittensifyproduction

on smaller plots

Currently, only a tinfraction of arable land is irrigatedrable lad in Malawi is estimated at

4 million ha. Of the 4million ha, 90 563 ha represent®.3 percent (the estate and
smallholder subsectors combined) of the total arable landatedyin 2010. This comprised

48 382 ha uder the estate subsector and 481 ha under the smallholder subsector. The
irrigatedestate subsectoaccounted for 1.2 percent of total arable lamdhiled YI f f K2 f RS NZ
irrigated land accounted for 1dercentof the total arable landThe nextsectionexamines

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

water resource variability (MWD 2012



3 Water resource avalildity and variability under climate change
and irrigation potentials

3.1 Arerage water resources availability

Thissectiondiscusses overalvater resourcs, whichare abundant in Malawi, but alsbe
strong variability and unpredictabilibf water resourcesver space and time, which will be
exacerbated under climate changehisimplies short seasonal cropping seasons and major
risks to dry spells and floods. These risks discouragenipighagriculture as losses are
insurmountable for shosterm survival. This underscores both tteong potential and the
strongneedfor agwater management solutions that lead to better control of water through
storage, conveyance and drainage of water

Annualrainfall and ruroff averages showhat overall water resources are abundardnging
from 725 mm to 2500 mm.The resulting meanmaual runoff of Malawi, minus evaporation,
is estimated at 588 #s or 18 480 x 106 tnThe mean annual runoff over the land area of
the whole country is 196 mm (i.e. an equivalent of 58&)nand this constitutes Iffercent

of the mean annual rainfall.

As shown indble2 the total renewable water resources are estimated 228 km3/year.

External renewable resources are inflows into Lake Malawi from Tanzanaaadlesser

extent ¢ from Mozambique. Thesmflows NE af A IKGf & KowA Kifdows. G K y
Unused water on 94 perce® ¥ al f I g A Qand ffoin yLdke Mahdbikains as
environmental flows through the Shire River into the Mozambican part dahedezi river.

The remaining 6 perceg&t¥ al f I A Q& I YR RNhshyfiakdghiva (G KS 3

Only 2.5km3/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 I/s) and the quaternary alluviafaguof the lakeshore plains and the
Lower Shire Valley (which are higher yielding, up to 20 $fsiaHscale groundwater
abstraction currently forms a significant part of the rural water supply system, both for
domestic consumption and livestockhisis 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 aya significantole in further agwater management investments.

Table2: Total renewable water resources

Unit Year Source
Renewable water resources
Longterm average annual precipitation ¢gth) 1181  mmlyear
Longterm average annual precipitationdlume) 139.9  km3lyear
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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  km?3/year
Renewable surface wateesources produced internally 16.14  km?3/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 1015 m3/year 2012 MoAIWD
Total dam capacity 0.0418 kmd 2010 MoAIWD
Water withdrawal
Agricultural water withdrawal 1.166  km3 2012 MoAIWD
Municipal water withdrawal 0.148  kms 2012 MoAIWD
Industrialwater withdrawal 0.0477 km3 2012 MoAIWD
Total water withdrawal 1.357 kms3 2012 MoAIWD
Total water withdrawal per capita 99.86 m? 2012 MoAIWD
Surface water withdrawal 1.005 Km3 2012 MoAIWD
Groundwater withdrawal 0.47 Km3 2012 MoAIWD
Total freshwatemwithdrawal 1.475 Km3 2012 MoAIWD
Total freshwater withdrawal as % of actual renewable WR 7853 % 2012 MoAIWD
Agricultural water withdrawal as % of actual renewable WR  6.748 % 2012 MoAIWD

3.2Climateinduced water resource variability

While annual averages indicat@gh water resource availability for further storage,
conveyance and drainage, the rainfall pattern is erraiiis posesne of the biggest threats

to agricultural production and economic growthl f | ¢ At@pg@ical &lidzée is seasonal.

The hotwet season stretches from November to April, during which on averageréént

of the annual precipitation takes place. The months stretching from December to March are
characterised by hunger as food reserves from the previos®saan out In the dry winter
season from May to August the mean temperatures vary between 17 &i@ With
temperatures falling. Frost may occur in June and July.

In addition to uneven temporal distributiogpatial distribution isisohighly unevenAnnual
average rainfall varies from 725m to 2500 mm with Lilongwe having an average of 900
mm, Blantyre .27 mm, Mzuzu 289 mm and Zomba 433 mm. Moreover,both variability

and unpredictability of rainfadlre very high.The variability and spatidistribution of annual
rainfall is shown ifrigure Sor six different years (1960, 1970, 1980, 1990, 2000 and 2007) in
mapsa, b, ¢, d, e anflrespectively.
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Figure5 (a-f): Spatioctemporal rainfall distribution in Malawi between 1920 and 2007
Sourcel Nhamo and FAO Climate Database 12607MoDPC 2011

These wather conditionsalso implyextremes, 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 yeaund. Crops fail and rgund- and surface water for
livestock diesup.

Lowlying areas like the Lower ShRRéverValleg 2y S 2F | TNA Ol vhihist | NB S a
also affected by backwaters from the Zamis&izerwhenthe river swellsand some areas in
Salima and Karonga are most vuiie to floods (see Figure @he IntenationalFood and

Policy Research Institute (IFPRRuUw et al2010) 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 historiardig) of around O.percent of

GDP otJSD9 million per annum due to flooding. This figure rises tgp&réentof GDP in a

onein five year flood and 2.5percent of GDP in @nein ten year flood. Floods not only ruin

crops but the economy is also affedtby price rises nationally due to shortages of staple
food crops. Flooding tends to affect small and medium scale farmers disproporticargky

estates can find flood a benefit where they have the ability to manage it. Homes and
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infrastructure can belamaged by floodand pollution caused by floodin@nd thiscan cause

public healthssues and environmental damaaged, in extreme casepeople may be forced
to evacuate their home®r worst,lose theirives.

Legend

<%

2__» International borders
’ Pre-flood waters (4th Jan 2015)
25 Fiooded areas (22nd Jan 2015)

This map shows the flooding sitiuation
in the Lower Shire Basin on the

22nd of January 2015. The flooded
areas was delineated with the Water
Observation and Information

System (WOIS) and based on
Sentinel-1A satellite data.

NET

’Y) T IO
O
4 ZAMCOM .

V""«'R,Warldlr, graphic Map D’f}\ Vv m

Figure6: Floods in Lower Shire River Basin 22 January 2015Spatiporal 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 unpctable. This exposes farmers and livestock
even more to risks. It will lower yields and discourage-ihjgit agriculture. This underscores

the need for maintenance and improvement of current agwater management investments
and future expansion.

3.3Current water uses and untapped irrigation development potential

While water resources are abundant, withdrawals are still very Toere are nine major
dams on several rivers that supply municipal water syssemmisre used for hydropower and

flood control. The country has about 750 small and medium dams, mosthah are in
disrepair
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As also indicated inalble 2, he total freshwater water withdrawa from developed water
sources is estimated at48 kni/year representing only 7.9 perceot total renewable water
resourceg(see Figure )7 This relatively low level of water developmardicateseconomic
water scarcity so lack of financial, institutional and technical means to invest in
infrastructure Cf all water withdrawn, 1.166 khiyear, 79 percentis for agriculture. The
rest (21percen) is fordomestc and industrial uses.

Figure7: Volumes (in kn¥year) and percentage of water withdrawal by sector

Water resources are sufficient to irrigatk arable land in MalawHowever, suitable land
availability and other factors also need to be taken into account. Considering these other
factors, various estimates of potentiddave been made. Théffice of the President and

a 0 A yGEeér(B&ltnitiative 201lidentified a potential of DO0000 ha of irrigable land and

pilot siteswhichhave been earmarked for developmeHbwever, otherSassessments were
more modest, falling within the range 490 000 ha to 1000000 ha(Wiyoand Mthethiwa

2008; MIWD 2010Atkins andNellfield Consulting Services 2QI0hus, i can be stated that,

in 2010, the proportion of land put under irrigation varied frorpe8centto 22 percentof

the total estimatedpotential of irrigable landrhe smallholder irrigain subsectoand estate
irrigation accountedeach for half of this, varying betweend.2 and 10.5 percent of the
potential irrigable land. It is clear that the gap between existing and potential irrigated area is
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significant Figure 8shows these proportis for the assumption that 23 percent of the
(lowest estimated) potential is currently already irrigated

m Area under smallholder
irrigation farming

m Area under estate
irrigatiotn farming

Unused Irrigation potential

Figure8: Proportion of area under irrigation against lowest estimated potential
SourceMAIWD 2012

3.4 Irrigationclassification 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 fwe feixpansion.
Some investmentare successful while others are performing poorly. For sustainable food
security, poverty alleviation and livelihoods enhancement in genegakill tracebenefits of
investments inagvater management and the factors thabntribute 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 the scheme size, irrespective of plot sizes. For example, the
Irrigation Rural Livelihoods and Agricultural Development Proj@itADP) and the
LYGSNYIFGA2YyLFE CdzyR F2NJ ! ANROdzf (dzNI £ 1Gha P St 2 LI
as mini irrigatn schemes, 60 ha as small scale irrigation scheptey” R50 #a as large

scale irrigation schemes. In the support to irrigation by Japan International Cooperation
Agency (JICA), irrigation in Malawi is classifiedllsve: XX p nas skallscale irgation

schemes, 5000 haasY SRA dzY a Ol f &slarggRalex mnn Kl
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The classification ¢lanatani ad Sato (2011) also distinguistieemal (government or NGO
supported)and informal irrigation scheméseltsupply) Formal irgation schemes are thes

where gvernment planned, designed amgdnstructed permanent structures according to
professionalirrigation standardsIn governmentun schemes, smallholders are often re

settled and their rolesire limited to providing labor. In governmerdr NGQGsupported (or

soOl f f SRSTWARIt FAOKSYSAaxX 2LISNI GA2YZET YIFAYy(diSylyoO
expected to baindertaken by the smallholders. Governmeah and governmentor NGO

supported schemes are typically communal. Small village damglklsto this category.

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

In informal irrigation schemefarmers themselves invest in infrastructure construction or
installation for selsupply, although governmembhay supportthem. Individuals or groups

can make these private investments (Hanassa Sato 2011 Technologies are low cost and
sometimestemporal Water can be taken from wrsource: streams, lakes, wells sl

moisture in wetlands. Informal horticuitats oftenusewatering cans and treadle pumps to

take water from the vallefpottoms (dimba) or small streamsGravity-fed riverdiverting

irrigation using local materials (wooden polesmbaos, rocks, grass, mud, etbgs been

widely adopted bygroupsof F I NY¥SNAR (G KNRdzAK2dzi GKS O2dzy i NE
assistance (Arai et al. 2005; Kanamori 2008

The development of these different types of irrigation vessbedded in the evolving
socieconomic and political contexas well agjovernment and daor policies.Wiyo and
Mthethiwa @O00B) categorizedirrigation development in Malawi intfour distinct eras{1)
the governmentinitiated and run scheme era;(2) the selthelp era; (3) the scheme
management transfer erand(4)( K Bigatibh forfood securityCera.

The presentstudyfocuses orthree distinct eras over which irrigationvadopment in Malawi

has evolved Kerguson and Mulwafu 2004VNiyo and Mthethiwa 2008): (1) the pre
independence to 1980s era obwernmentirrigation schemes; (2) fom the 1980s onwards,
ANNRIAFGA2Y YEYIEISYSyld GNI-KEFIONI Ry BEA §a0KIY $
and (3) after 2000government, 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 argahere has been a remarkabilecrease in smallholder
irrigation after 2000. As shown kigure 9irrigated areaexpandedrom 9653 ha in 2000 to
42 181 ha in 201IMAIWD 2012)While the area under estate irrigation roughly remained
the same, the increase was entirely in smallholder irrigation.
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Figure9: Trend of irrigated area
SourceMIWD Annual Repo2011

Althoughthis area isstill a small portiorof the total cultivated areathis threefold increase

in smallholder irrigated areia well beyond the CAADP goals of doubling the irrigatedisrea
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 scariefis of smallholder irrigation
are rarely quantified. An exception is bepartment of Irrigation of the Ministry of Irrigation
and Water Development2011) which reported that smallholder imgation subsector

benefited 333888 peoplein the 2010/2011dry farming seasona period during which many
workers stayeddle before irrigation.

There is little if any documentatioan the contribution of irrigated agriculture to GDP in
Malawi.PricevaterhouseCooperqg2008 under theAfrican Development BankfDB funded

a Horticulture and Food Crops Development Project, Maldive projectreported that
horticulture contributed 58ercentto agricultural GDP and J#rcentto the total GDP.
Knowing that most horticultural production in Malawi takes placemdholdersduringthe
dry season under irrigated conditions it can also be inferred that irrigation contribtited
most 22 percenimuch to GDP.
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It is noted that rainfed agriculture productivity also remarkably increased after 2005, while
the rainfed arearemained the same (see Figure).lThis is attributed to the Farm Input
Subsidy Program, mainly for maize, and good rains.
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Figue 10: Trends in irrigated and rain fed areas and crop production
SourceMoAIWD, 2014

4.2 Thepre- and postindependence & upto 1980s the era of governmentun
schemes

Smallholderrrigationdevelopment started in Malawi in 1949 at Limphasa. In mid 1950s, two
more schemes, namely, Domasi and Likangala smallholder Irrigation Schesnes
developed on the Chilwa/Phalombe plaBnd an irrigated crop research station was
established at Maganga.

Estateirrigationalso started. The largest estate irrigatsmheme was established in 1965 by
the then Sugar Corporation of Malawi (SUCOM) now owned bythe lllovo Sugar
Companyand covering 1800 ha at Nchalo in Chikhwawa distrigtfurther 6 000 ha at
Dwangwa in Nkhotakota distristasestablished in 1979 for sugar production for export and
the domestic marketlrrigation was also imbduced on estates growing other crops such as
tea, coffee, tobacco and macadamias.

Later, atotal of 16 smallholder irrigation schemes including the first ones covering a total
area of 3,200 havasestablished with the primary purpose of rice praaut. During this era,

the goalof irrigation development under the smallholder subsector was to grow a single crop
of rice for domestic and export markdb address poverty, unemployment and household
food security. The rationale fptantingrice was beause rainfall was adequate and reliable
enoughto grow other field crops like maize, beans, groundrartdtobacco. It was only rice
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