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ABSTRACT

Making micreAgricultural Water Management (AWM) technologies more accessible to
smallholder farmers have an important role in improving agua@lltproduction, reduce
vulnerability and improve livelihood of poor farmers. Manual drilling well (MDW) is a popular
affordable solution for smallholders to use groundwater resources for agriculture purposes.
Based on this argument, the study has examimea a reliable water supply provided by the
use of MDW influences the livelihood of households in rural communities of the Province of
Sofala, Mozambique. The sustainable livelihood approach was uasedlysethe changes in

the livelihood assets due thatroduction of the technology. The study has used semi
structures interview, participant field observation and a literature review of previous research
in the area. The main findings of the study indicated that the addition of MDW into the
K 2 dz& S K gefs mi@hRledd & an increase in the household income and diversification into
cash crops. The assessment of the livelihood capitals reveals that lack of financial structures
limit households access to the technology. Farmers' lack of experience witltipgpdash
crops, the level of education and family labour are factors that affected the outcomes of
livelihood strategies and the benefits of the incorporation of MDW might be identified in a
long term. Therefore, the findings recall that interventions AWM for smallholder
agriculture must consider the heterogeneity of households” livelihood. The main
recommendation for NGO’s and governments promoting AWM technologies and techniques,
is positive for the interventions to match what resources the househoddess with the
needs the farmer consider as a priority, instead of promoting technoldgies by income
generating activities and increased of productivity as principal outcome.

Key words: agricultural water management, sustainable livelihoodoagipr livelihood
capitals, manually drilled wells, smallholder agriculture
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Chapter Onelntroduction
1.1. General background

The economy of Mozambique depends to a great extent on the agricultural sector. This
sedor is responsible to employ around 70% of the population, which agriculture is their
primary source of incomé¢Uianeet al., 2011) Among the African countries, ddambique
ranks in the third place in terms of vulnerability to climate chafig#zSisitka and Urquhart,
2014) Consequently, for rainfed farming system the variability of rainfall patterns,
prolonged dry spells and droughts are the main constraints to improve agricultural
production and reduce povertfingc, 2009)

According(Faures and Santin2008)the vulnerability of smallholder farmers linked to water
i's due the c¢combi nhighly wanable® &nd érratic tpreaipgation; ipdore
development of hydraulic infrastructure, management and markets;-camducive land and
water governage; and a lack of access to water for domestic and producises . For the
majority of this farming systems water is among the most important assets to guarantee

their performance.

For (Namaraet al, 2010)the developnent of interventions to improve agricultural water
management affect farmers livelihood and caduce poverty levels through several ways:
improved productivity and production, employment generation, and reducing vulnerability.

The livelihood approach framework is widely used by development agencies when designing
and assessing their interventionSustainable livelihood approach is a tool that helps us to
understand poverty, its causes and consequences. Thus, the use of this approach while
designing agricultural water management interventions means a shift from considering
water merely as a resoue to increase food and improve productivity to focusing on the
users and the role of water in their livelihood strategi@derreyet al,, 2006)

Is important that water interventionsembrace aholistic approachlike the sustainaltd
livelihoods frameworlor targeting according to not only farming system characteristics but
also according socieconomic categories. This contexlated criteria allows to identify
farmers categories and the needs they have and what resources areldeaio enable a
improvement in theirivelihood. This is the main reason for the foundation of this study to
understand the contribution of Manually drilled wells (MDW) to the livelihood of rural
households in Sofala District, Mozambique.



1.2. Problem sta¢ment

Rainfed agriculture, traditional and low productive systems, labouensive farming
methods are the conditions that Mozambican small farmers are facing. The risk of harvest
loss is increased by a nwoealiable water supply, though can be dimingshby access to an
irrigation system. Mozambique faces periods of high rainfall between November and
February which often | eads to flood risks
Zambezi and Pungwe. But there is no effort or projects to enalater capture during this
period, then later the rains farmers face difficulties of scarcity of water for dry season
production.

The vulnerabilityelated to water shortageraise the urgency to find accessible and low cost
techniques and technologies thacan alleviate the problem of water for smallholder
farmers. Low cost technologies that allow to storage water or provide access to shallow
water encourage farmer$o invest more in agricultural equipment andputs to improve

their producivity (Payeret al,, 2012)

The idea of implementing alternative technologies to secure water supply for agricultural
purposes in a smallholder farm requires certain cost that poor farmers musible to
assume. Consequently is important to consider under which certain conditions the
investment in a manually drilled wéMDW)is the most effective technology that can assure
the highest benefits to smallholder households in rural Mozambique.

1.3. Olectives

I To assess the livelihood capitals of smallholder farmers in rural communities of Sofala District
in Mozambique .

I To document the benefits of a manual drillegell for smallholderfarmers in rural
communities ofSofala District in Mozambique .

1 Toestimate the influence that this technology has in the performance of the farming systems
of Sofala District in Mozambique.



1.4. Research questian

1.4.1.Main research question

What is the current livelihood status of smallholder farmers in rural communitieSotdla
Provihce and to what extent thtDW s an affordable and effective technology to improve
their living conditions?

1.4.2. Subguestions

1 How canthe use of MDW in small farming systenater the balance of livelihood
assets at the disposal of smallholdarrhers in Sofala?

1 Which can bea specific pattern of livelihood asset holding that may increase the
probability of an effective MDW use?

1 What are the initial cost and requirements to install a MDW for a smallholder farm in
Sofala District?

1 How does MDW #&écts the livelihood outcomes (income and increased velhg)
of households?

1.5. Structure of the Thesis

This thesis consists of five chapters. The first chapter is an introduction of the study that
gives an overview of the relationship between the intmions in Agricultural Water
Managementf o r smal |l hol der’s agriculture and |
chapter one consists of statement of the problem, objectives and mesearchquestion.

The second chapter states the literature reviabout Agricultural Water Managemefor
smallholders agriculture and livelihoods, manually drilling techniques, in addition is
presented the Sustainable Livelihood Approasha conceptual framework of the study.
Whereas the third chapter clearly explaithe research method of the study that includes
study area, researctiesignmethod of data collection and analysis.

The fourth chapter presentthe results of the study that includes thessessmenbf the
livelihood status of the households consideredidgrthe research. Finally, the fifth chapter
presents the discussion tie findings, conclusion and recommendation.

\
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Chapter2. Literature review and Conceptual framework

2.1Literature review

2.1.1 Agricultural sector and Smallholder agriculture in Mozambique

Agriculture in Mozambique plays an important role in the economic growth of the country;
this sectordepends on a great extend @mallholder farmers andepresents forthe major

part of them the mainsource of livelihood. According statistic of FAO amel World Bank

this sector contributed 30 per cent to the Gross Domestic product (GDP) in 2012. The
agricultural economy is a major source of livelihood, and food represents about two thirds of
total consumption, especially among the rural poor. An estirde®8 percent or about 12.5
million people live in rural areas. Rural households are predominantly smallholders who
provide about 95 percent of agricultural GDP with the balance from a small number of
medium and large commercial farnfslianeet al., 2011)

Despite the importace of the agricultural activity in the Mozambicatonomy, the

investment in this sector has not been the main focus of governmental initiatives at least

until 2011, when the Government of Mozambique developed the new Poverty Reduction
Strategy 20122014.The first objective of The Pexty Reduction Strategy PagdiPRSH to

boost production and productivity in agriculture and fishery sectors for being both a pillar of

the country economy. There is an increased attention to the sghallal e “ frami | y s
there is recognized that nearly 90% of the total production of basic food crops (primarily

millet, cassava, rice and beans) relies under setale farmers.

The increase in attention to familiar agriculture of the new national plan, is a resportise to
criticts of previous plans where the major support was on the side of private sector, also to
the high levels of poverty in rural areas thlaave essentially remained undiminished in
Mozambique since 2002 (GdM, 2011 citedWoodhouse, 2013)

To cope with this primary objective the PRSP identify four prioritiesmprove and gpand
access to factors of production ,ii) facilitate market access; iii) improve sustainable
management of natural resources (land, water, fisheries, forest) and iv) encourage more
supportive institutions (farmer organisations, state agencies, educathtraining).

However, Woodhouse, 2018 his analysis of the PRB8Rkes an important remark about it:
“the national strategy falls short of explaining; how are the existing conditions of agricultural
production and agricultural markets and how those ackanging in contemporary
Mozambiqué. For example, he saythe PRSPomits to mention the agreements for

! Plano de Accao para reduccao da Pobreza (PARP



investment in largescale agricultural production that the government has signed with
foreign and national commercial companies. Thus, just a pargal gf the current situation

of the agricultural sector is presented. The PRSP also do not explain how the increase in
investment in this sector will be channelledliang directly benefits to smallholder farmers.

The cultivated area is distributed amomsgall farms, most of these farming systems are
exposed to natural disasters like droughts aftmbd, highly variable rainfall. The natural
conditions varies per region, the Central Region and the Valley of the River Zambezi have a
high potential for agrigltural production, however the Province of Sofala is one whith the
highest level of poverty. According the World Ba2®06 the typical rural household in
Mozambique has multiple small plots with multiple crops during the year, the use of inputs
is low ornon-existent, the productivity is low and the schooling levels are low. The access to
markets is limited anfarmers sufferseasonal price risks.

The average land holding size per household is 1.4 ha this number is according the
Agricultural and Livestodkensusn 2003that registered 4.5 million hectares of agricultural
land distributed among 3.2 million farm familieBhe presence of medium and largeale
farmers is almost noexistent, in terms of number of farms. The agricultural land for
smallholderss largely designated to produce basic food crops, wherettvrals of the total
production is for home consumption. On the other hand, the lasgale agricultural systems
produce mainly cash crops.

The selection of crops for smallholder agriculture dam grouped into three different
categories:

1) Basic fooctrops; maize and cassava is predominant in almost all households

2) Food crops for diversification or with regional specialization; groundnuts, beans,
sorghum, millet, rice, cashew and sweet potatoes.

3) Traditional cash crops; traditional crops as cotton and sugarcane as well as newer
crops of tobacco, oilseeds (sunflower, sesame, soy)and spices (ginger and paprika)
(Bias and Donovan, 2003)

In the rural areas;almost all housholds have some access to land, but there is a strong
correlation of income and landucl t i Jayne dt’al. 2002 cited by (Bias and Donovan,
2003). Due to a lack of production assets (including improved seedsclagmucals, and
animal traction), lad and labor productivity in agriculture are low overall, particularly
affecting the poorest, as can be evidenced by the lack of marketed output. Low productivity
farming systems are translated in precarious livelihoods, as exgplamefore smallholder
farmers.(Mazvimavet al,, 2011)



2.1.2 Smallholder aggulture and livelihood

The livelihoodzonesin Mozambiqueare diverse and they may differ according the local
conditions the households operate. In some aredsere agricultural potential is limited,
livestock, fisheries, or other @me sources becomenportant. In other cases, kere poor

live in agriculturally productive zones, the lack of access to land and other productive assets
may leave them working thields of neighbours. There ateo types of livelihoods: the one

in low productive zones wherfishery and livestock are important, and the other in where
agriculture show some potential but the access to land is limited

Households require a range of assfts/elihood capitalso achieve their seftlefined goals
(livelihood outcomes)in the SLAssets are an interesin order to ascertain, if those, who
were able to escape from poverty, started off with a particular combination of capital, and if
such a combination would be transferable to other livelihood settifi§slimair and
Gamper, 2002) In the particular case of rural Mozambique the main asset of all the
households is the land they cultivate

In rural Mozambiquelte livelihood strategies available are limited to agricultural activity,

S 0me Kind of i nf or mal | a b-ganh o "e;facnifchngee kno
opportunities are limited, except in the peurban areas with increasing vegetable and small

animal production(Uiane et al., 2011)Garret and Ruel 1999 found that households in

poverty tendto have lower educational levels for womeregardless of whether urban or

rural. Those households also tend to lack access to a safe water supply (Garrett and Ruel,
1999 cited by Bias and Donovan, 2003).

2.1.3 Agriculture Water Management for Smallholder Agriculture

The importance of soil and wateesources is accepted as a priority to alleviate poverty and
increase of productivity of vulnerable farming systems in developing countries. Studies in
Latin America and Africa reveal than an effective management of resources require an
investment in socialfinancial, physical and human capif@ezadoost and Allahyari, 2014)

Merrey et al., 2006 definéAgricultural water management as term “that coversan
increasingly wideange of technologies and practices whose objective is to ensure that
adequate water is available the root zone of crops when neededAWM includes capture
and storage (idams, in groundwater), as well as drainage of any water used for agriculture
(crops, livestock, fish); lifting and transporting water from where it is captured to where it is
used br agricultural production or removing excess water from where agriculture is
practiced; and irfield application and management of water, including land management
practices that affect water availability to crops. The authors make use of another term
“ ncro-A WM™ a sscateradlldw cost AWM technologies and practices. The micro
AWM include low cost technologies for water lifting (e.g., treadle pumps), water application



(e.g., drip kits), water capture and storage (small reservoirs, boreholes) andvgateeard
soil conservation practices.

Making micreAWM technologies more accessible to smallholder farmers havenpartant

role in improving agricultural production, reduce vulnerability and improve livelihood of
poor farmers Several authors discusBe impacts of AWM interventions at farm level.
Context related AWM interventions improve production and productivity, enhance
employmentopportunities and stabilizes income asdnsumption besides increase the use
of high quality inputs and diversifigat into high value product§Namaraet al., 2010)

Furthermae, they can contribute either negatively or positively to nutritional status, health,
societal equity and environment(Awulachewet al, 2005) (Evanset al, 2012) and
(Douxchampset al, 2014) However, Merrey et al., 2006 remarks the lagk work for
systematically evaluate the effectiveness, impacts, cost and benefits of interventions that
promote this kind of technologies. In the particular case of miEYWM the authos suggest

to NGO’s and Governmental projects to shift from short terelief to long term
development. In that way guarantee the good use of the project resources as well as create
conditions to prolong the benefits of interventions.

2.1.4 Manually drilled wells (MDW)

As mentioned before, mickdWM technologies intend to provideraliable water supply for
agricultural purposes to smallholder farmers. Among the diverse range of A&,
technologies and technique to use groundwater resources is placed iBxtsturainwater
harvesting and water storage technologies (RWH/stoya8iecordingMerrey et al., 2006Ex
situ rainwater harvesting and water storage technolog{BVH),"seeks totransfer runoff
water from acatchment to the desed field or a storage structur®WH includes a range of
micro-catchment systems, earthen busdnd other structures to capture and store raff
from elsewhere (hence, exsitu) for use when needed

To use of groundwater resources for agricultural purposes requires accessing this water from
a handdug well, a manually drilled well or a mechanizedlled well. Hanedug and
manually drilled wells rely on manual labour that reduce the cost compared to mechanize
drilling.

In an comparison of the three technologie@Veightet al., 2012)exposes the advantage of
MDW over hanedug well in the reduce of labour and time consuming for construction,
meanwhile a the average depth of haddg wellis 3m, average depth for MDW is 12m.
When comparing the cost of investment, MDW is more expensive than-tiagdvells but
the cost remain lowecompared to mechanise drilling.



While manual drilling is certainly not a new concept, only recently hasieeotrated effort

been placed on building capacity in the sector. The origin of this development can be traced in
the work of Wurzel (2001tited by (Barrett, 2013) andhis analysis of the problem of
overpriced boreholes in Africa.

While manual well drilling is e@@mon in many countries in Asand Latin Americaits not

widely available in Africa. Efforts to spread the benefits of MDW in African countries from
organizations like UNICEF and Enterprise Works/VITA (Volunteers in Technical
Assistance),USA; PRACTICA Foundation, the Netherlands are remarkable. A partnership
amongthe 3 organizations has delivered technical notes and manuals on manually drilling;

l'i ke “lInstruction handbook for manwual dril |
12 African Countries (Benin, Central African Republic, Chad, Ivory Coarsd, Madagascar,

Mali, Mauritania, Niger, Seneg&lierra Leone, and Todo)

2 http://www.unicef.org/wash/index_49090.html



Tablel Comparison between hardlig well, MDW and mechanized well drlling (Source Weight et al., 2012)

Handdug wells

Manually drilled wells

Mechanizel well drilling

Busines®ntry cost

Very low cost for hand tools

Low cost: an initial

USD 1,300 for a business
Ethiopia.

investment of approximately

High cost varies
i depending the equipmen

Cost to farmers

Labourcost if dug by self or i
labourexcange is used.
Low cost if hiredabour

(comparable to a manually
drilled well); more expensive
lined.

f

18- USD 200 for a-62
meter depth).

Low cost (approximately US

ApproximatelyUSD 1200
USD 1600 to a-2m

Benefit to women

In many contexts, is not
socially acceptable fowomen
to dig wells. So, women do
not dig their own wells and di
not uselabourexchange for
well digging. Hiring well
diggers may be an option tg
i mprove womet
groundwater.

Hiring manual well drillers
may be @ option to improve
women' s ac
groundwater.

Financial barriers often
restrict well drilling on
women’s plots

Accessibility of servic
for farm households

Wells are constructed eithel
by experienced local well
diggers or by villagers
themselvessometimes
involvinglabourexchange.
There are an estimated 31
million handdug wells in
Africa (Cranfield University;
Skat; WaterAid; and IRC
International Water and
Sanitation Centre 2011).

Where private sector service
have scaled up, local smal
scde businesses drill
boreholes in villages.

In many subSaharan
African (SSA) countrieg
motorized drilling rigs
are used for municipal
industrial and domestic
water supply
development, but these
are not affordable to
smallholders. Access t
sites far from paved
roads can be difficult for|
motorized drilling rigs.

Time/labor
requirements
consuming

Very laborious in time

Under ideal conditions wellg
can be drilled and pumps
installed in less than a day

(average 23 days)

Is very fast but the
transportingof a

motorized ring to a rural

site can be time
consuming

Access to water

depth recorded up to 3m
(Cranfield University; Skat;
WaterAid; and IRC
International Water and
Sanitation Centre 2011).
Difficult to dig below the
water table without lhing
whichlimits water yield

table and good water yield i

Under ideal conditions a

depth up to 50m can be
achievedwith deep

penetration into the water

permeablestratum

water can be accessed g
great depths

Applicability under
different geophysical
conditions

Under may geophysical
conditions, except of hard
rock terrain. In sandy soils
hand dug wells must be line(
wich increase the cost

Applicable in sand, loam an

penetrates the water table i

stone >510cm or soft stone

clay soils, as long as it

permeable stratum. Not
applicabe if cobble or hard

>20-30 cm thick

Can be used under mos
geophysical conditions




When a borehole is drilledlifferent layers of soil must be penetratedo drill through all
these different layers a range of manual drilliteghniques have been developethd the
selection of the drilling technique would be determinated by the local conditiomgeneral

the drilling technique must accomplish the following (i) Penetration, break or cut the layers,
(i) Removal of the cut ntarial from the hole, and (iii) Support to the walls of the hole, to
prevent collapse during drilling. All existing drilling techniques can be classified in four main
drilling principles: Hand Auger, Ression Sludging and Jettingyan Der Wal, 2010)

Manually drilled wells for rural water supply have a small diametet5 Scentimetres,
whereas hand dug wells are at least 80 centimetres wide to allow a person to enter and
move freely during diggon Machinedrilled wells for rural community water supply, are
usually drilled a minimum 20 cm wide. Manual drilling can be a good alternative to digging
that is tedious and labouintensive. Because of the smaller diameter of the well these wells
are moreeasily protected and covered so there is less risk of surface contamination.

Table2 Comparison of manual drilling methods (adapted from Carter, 2005)

Method 1) Penetration 2) Removal 3) Support of hole
Percussion Lifting and dropping of Periodic removal of Temporary casing if
tools cuttings manually or by needed or hydrostatic
entrainment in drill fluid pressure of drill fluid
Augered Rotary action of auger and Periodic removal of Temporary casing if
drill pipes tools and cuttngs needed
Jetting High velocity stream of Water used for drilling Temporary casing if

water from the end of a returns to the surface by | needed or hydrostatic
drill pipe washes material | way of the annular space | pressure of drill fluid
ahead of it as it is lowered| around the jetting pipe
carryingthe material
removed with it.

Sludging Reciprocating action of Pumping action of water | Hydrostatic pressure of
drill pipe by use of lever. | down annulus and up water.
drill pipe

2.1.5 AWM interventions in Mozambiqud®E MozambiquePIPE project

In rural Mozambique, International Development Enterprise (iDE) has designed and
implemented development projects to help farmers overcome this situation. In those areas
IDE has focused on lewost irrigation technologies and linking farmers with markets and
financial institutions as a practical way to address poverty. By promoting the construction of
manual drilled wells IDE tries to improve smallholders access to water and reduce their
vulnerablity .

The Mozambican National Institute of Disasters Control (Instituto Nacional Gestdo de
Cal amidades in Portuguese) has been managi ng
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Change in Mozambique” The second phes,om of t
of them was water. Five subcomponents were identified under the water theme, one of
which dealt with Agricultural Water Management (AWM), focusing on micro agricultural
water management.

A proposal was produced as a response to the Agriculiiieter Management components

the i1nitiative called “Support Project for
intended to increase the resilience of small farmers to climate change. SPAWM aims to
provide increased access to agricultural water, so thaiming household can survive
drought and short dry spells. It also aims to provide access to water for households who
moved their villages and fields away from floodplain to reduce vulnerability to floods.

The main AWM techniques proposed for SPAWM ajeuse of small motor pumps and
surface water resources, combined use of small motor pumps or treadle pump with open
wells, low cost shallow wells, combines with small motor pumps or electric pumps, water
harvesting, conservation agriculture and wetlandidage.

The SPAWM project is expected to be developed in three stages:

I The Agricultural Water Supply Adaptation Pilot Project (AWSAPP), which tests the
physical viability of a number of AWM techniques for the supply of water to farms

. An AWM viabity survey (AWMVS), which explores in more depth the socioeconomic
viability of new AWM techniques

iii. The AWM Irrigation Pilot Project (AWMIPP), which will pilot the use of new sources
of water for dry season crop production and the options for proygdaxtension to support
farmers.

Since 2012 IDE has made available the drilling equipment for MDW, as part of the strategies

i

of the “Projecto de | nnovace®@®D(InmavatichgnrSmalul t ur

scale Agriculture project) where the trtstions promote the use of improved outputs like
seeds, fertilizer and agrochemical.

2.1.6 Rural extension service by ilPBrmer Business Advisors

FarmerBusines®Advisors is a concept created and implemented by iDE Cambodia to create
capacity building andrain them in micreentrepreneurshipactivities. These Farm Business
Advisors are independent micentrepreneurs traind by IDE to encourage and equip
farmers to grow markebriented crops.

The FBAsand local farmers analysthe farms asmicro-enterprise to identify potential
business opportunitieghose opportunitiesare then matched with products and services in
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the FBA toolkit. The toolkdtompound material or knowledge that the FBA make available to
its fellowfarmers Part of the material can includegh quality inputs such as fertilizezeds,

micro drip irrigationkits. Because FBA have been trained by IDE they provide advice to
farmers onreducing riskin production by using better production strategies also they
provide market informationwhen ceveloping a business plaRBAs sell products at a profit,
often on credit with payment due at harvest, and provide technical advice as an embedded
service during return visits throughout the growing seasbhe FBAs are recruited by IDE
Mozambique those farmers are mainly communal leader in their villages, iDE Mozambique
does not pay salaries to FBAs instead providing services to them such as training, bulk
purchasing power, credit access, market information, new product development, and
promotion. IDE a&o ensures that specific standards for product and service tguafe
maintained by the FBAJhe office in Caia has recruited and trained around 60 FBA in the
last two years, those farmers belong to communities of Caia and Murraga in Sofala province
andthe project has extended their influence to Mopeia a community near Caia that is part of
the Zambezia Province.

2.2 Conceptual Framework

2.2.1 The Sustainable Livelihoods Approach (SLA)

On the Sustainable Livelihoods guidance sheet DFID 1999 defines a Livedisasthinable
“when it can cope with and recover from str
capabilities and assets both now and in the future, while not undermining the natural
resource base.’”

The Sustainable Livelihood approach (SLA) is ptimredonceptual framework for analysing
causes of poverty, peopl es’ access to resou
relationship between relevant factors at micro, intermediate, and macro levels. It is also a
framework for assessing andigritizing interventions. The SLA differs from traditional ways

of researching poverty because it examines
exclusively on their financial situation and also because it starts from their strengths, their

as®ts and resources rather than their nee@<ollmair and Gamper, 2002)

From the definition above, we can remark that SLA;

. SLA considers different forms of assets (Natural, Human, Social, Physical and
Financial) that can support and enhance the livelihobthe households.
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. Sustainable Livelihood Approach helps us to examine the vulnerability context to
make households to cope with stress and shocks by enhancing their capabilities.

Key features that characterise the SLA are summarized from the wo(Kadimair and
Gamper, 2002) and (Ashley et al., 1999)

. Sustainable Livelihood Approach is peepémtered approach. This means that the
approach needs to analyze different contexts and strategies of people who are the subject of
development effort. Thesuccess of SLA approach is determined by active participation of
people more than creation of assets (Kollmair & Gamper, 2002).

. Sustainable Livelihood Approach is Holistic Approach: it tries to understand the
stakeholders’ livelihood as a whole and witthfacets (Kollmair & Gamper, 2002).

. Sustainable Livelihood Approach is Dynamic Approach: as different factors that can
affect people’'s LH changes, SLA responds flexibly to the changes in people's situations
(Carney, 2002; Kollmair & Gamper, 2002).

. Swstainable Livelihood Approach is Responsive and Participatory Approach. The
approach needs the active participation of the poor people themselves in identifying and
addressing their livelihood priorities (Ashley and Carney, 1999).

2.2.2 Sustainable Livelihooghproach as a framework of study

This framework consists of five principal components :( a) Vulnerability Context; (b)
Livelihood Assets; (c) Transforming Structures and Processes; (d) Livelihood Strategies; (e)
Livelihood Outcomes.(Dfid, 1999)

In this stugy, the framework and his components are used to assess the livelihood of
households that are affected in certain degree by the-iPPPE project. Those households
operate at different vulnerability context, which affect the accessibility to livelihoodtasse

The assets give value through existing different Structures and Processes, which have their
own influence on pursuing various Livelihood Strategies to improve livelihood.

The level of development of each assets that a family can hold affect thelihdied
strategies, which are defined as the range and combination of activities and choices that
people make in order to achieve their livelihood outcomes. This last component can go
beyond just the maximization of income, and include improve food secaritreduce their
vulnerability (DFID, 1999 cited Bprasino Deustua, 20).2
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Sustainable livelihoods framework

Key

H = Human Capital S = Social Capital
N = Natural Capital P = Physical Capital
F = Financial Capital

| LIVELIHOOD ASSETS | :
TRANSFORMING n | LIVELIHOOD
VULNERABILITY H S]é%%(égglégs 4 / 0 OUICOMES
CONTEXT / :> & [+ More income
________ STRUCTURES € |« Increased
« SHOCKS S N . LIVELIHOOD | ' ll-bein
tInfluence |« Levels of STRATEGIES mlidlg il
* TRENDS 1& access ;| govemment /'« Laws <t) “bechiad_
« SEASONALITY NE S i vulnerability
P F <j « Private / * Policies a |+ Improved food
\ sector/”  Culture \ ﬁ security
ST i |+ More sustainable
Institutions 3 55 GF R Basa
PROCESSES e

FigurelSustainable Livelihood Framework (Source: DFID,1999)

The components of the framework are explained by DFID 1999 in The Sustainable liglihoo
guidance sheets.

Vulnerability context

The vulnerability box represents the external environment (trends, shocks and seasonality)
in which people exist, operate in and do not have control over it .As vulnerability context is
beyond the control of indidual people, it cannot be easily changed. The main objective of
the framework in case of vulnerability context is to make people resilient to its negative
impacts and focus them to capitalize on their strength by supporting them to build their
assets.

Livelihood Assets/Capital

These assets are located within a context of vulnerability faced by the households and are
influenced by the institutions, policies and social relatidheople meet their needs based

on a wider range of assets, in this way the SaiAer than looking only at land or other
classic wealth indicatorshe framework suggests consideration of an asset portfolio of the
five different types of assetéAdato and Meinzeibick, 2002)

. Natural capital includes land, water, forests, marine resourcesguaality, erosion
protection, and biodiversity.
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. Physical capital includes transportation, roads, buildings, shelter, water supply and
sanitation, energy, technology, or communications.

. Financial capital includes savings (cash as well as ligeetsascredit (formal and
informal), as well as inflows (state transfers and remittances).

. Human capital includes education, skills, knowledge, health, nutrition, and labour
power.

. Social capital includes any networks that increase trust, abilityéok together,
access to

Transforming structures & Processes

According DFID, 1999 the transformingyustures and pocesses are‘the institutions,
organisations, policies and legislation that shape livelihoods. They operate at all levels, from
the househdd to the international arena, and in all spheres, from the most private to the
most public. They effectively determine access (to various types of capital, to livelihood
strategies and to decisiemaking bodies and sources of influence); the terms cherge
between different types of capital; and returns (economic and otherwise) to any given
livelihood strategy.

Livelihood Strategies

According to DFID (1999), it iI's “the range
people make/undertake inorde t o achieve their I ivelihood
from one activity to anotherather they perform several activities to achieve their livelihood
outcomes. Hence, the availability of a wider choice and flexibility into the livelihood
strategiesallows households withstand shocks and impact if the vulnerability context.

Livelihood Outcomes

According to DFID 1999, livelihood outcomes incluaeore income (money), increased
wellbeing (seHesteem, sense of control and inclusion, physical segcuoit household
members, health status, access to services, political enfranchisement, maintenance of their
cultural heritage, etc), reduced vulnerability(to increase resilience to vulnerability), improved
food security(more financial capital to ensure fosedcurity), and more sustainable use of
natural resource base (long term benefits of resourte§here is a tradeoff between
different livelihood outcomes that can increase the difficulty in chasing which livelihood
strategy to pursue to get a given litedod outcomes. Livelihood outcomes have direct
relationship with livelihood Assets as the outcomes can be reinvested on assets. They are an
important element of the framework because they help us to understand:
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The "output" of the current configuration déctors into the livelihood frameworks
What motivates people to behave as they do

what their priorities are

How they are likely to respond

Which performance indicators should be used to assess support activity
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Chapter 3. Methodology

This section praides information about the study area and the research design, research
methods and the data collection, management and analysis.

3.1Study area

The district of Caia, Province of Sofala, lies in the lower tract of the Zambesi river basin.
Located in the nott of the province the district is bordered Kye districts ofChemba to the
northwest, Maringue to the west, Cheringoma in the south and southeast, and Marromeu
and Mopeia in the east. It has a population of 115,328 and an area of 3,477 km2.(Trusen et
al., 2010). The population is concentrated along the main communication cothdoisthe
national road Beirgsena which the towns of Caia and Sena are located. The district is among
the poorest in the country the main livelihood activity of people in Gaigubsistence
farming, with about 45% of households living on agriculture only, and 30% engaging in trade
and handicraft, while heavily relying on agriculture to improve their incohnefood access

for poor households can bdistributed through the yeain three seasonghe first after the
harvesting of staple foods (maize, beans, cassava, rice and swegbgs) between April

and Julythe second when a harvesting of some crops is possible in the lowlands between
August and September and the thirdas®noccurs between January and April when fishery

is the dominating activity due the increase of the water level in the Zambezi River and its
affluent. (ACCRA, 201)(Diamantiniet al., 2011)and (lanni, 2012)

The prevailing climate is serarid along the valley and sthumid in the south. The average
annual precipitation is 987mm, with two distinct seasons, the rainy period from November
to April, and the dry season from May to OctobgeeFigure3Figurel) The sub basins of
rivers Zangue, mapuzend Nehangue create the presences of small water bodies like
streams, lagoons and wetlands. The dimension of those elements constantly varies in
function of the precipitation and soil moisture levels.

Climate characteristics make the flow of the ZambegeRvariable throughout the year,
reaching around 6000m3 / s in the rainy season, registering frequently floods in the riparian
areas.
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Figure2 Geographic position of the District of Caia (Source: Nicchia, 2011)

Average monthly precipitation and temperature of The District of Caia, 2007.
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Temp °C

Jan Feb Mar  Apr May  Jun Jul Aug  Sep Oct Nov  Dec

. Precipitation (mm) === Temperature (°C)

Figure3 Average monthly precipitation and temperature of the District of Caia, 2007 (Source ACCRA, 2011)

In the District of Caia, iDE has established the main office of the PIPE project, as mentioned
in the previous chapter the aim of the projeds to promote new techniques and
technologies to improve the productivity of smallholders farmekscording report state
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agriculture the Zambezi Valley has a big potential to agriculture, unfortunately the
precarious farming systems existing in the zame characterised by the low use of inputs,
rudimentary equipmentweak access to markets and ineffective rural extension services.

The location of Caia along the Zambezi River increase the feasibility of manually drilled wells,
the soils of the formatio of the region are deposits of mostly sandy nature mixed with
clayed intervals Caia is located in the hydrological zone callééquiferos
predominantemente nt er granul ares”, the potentia-al i n
50m*/h.(See Annex III)

3.2Research Design

The researchrequired a qualitative approach where ase study was used to answer the
research queston A case study is a method which *
data, studies “things' within their context and considers thejsciiive meanings that people
bring to t Hleeiuse ofsaicase astudy as @i research strategy is recommended
when is required to answer a “how” or “why”
over which the investigator has little or no dool. (Yin, 2002

As mentioned before, this study aims to assess the current livelihood of rural households
located in Caia District. Specifically how the use of MDW exert an influence in the
househol ds’ c a awtthe hesv tebhadlogyraffestthe lielihood strategies

that households performs to achieve their livelihood objectives.

The unit of analysis for this study limited tohouseholdsof Caia Sede and Muiga Both
communities are in the scope of the PIPE project of e use of MV in the communities
is promoted by theNGO; there, theproject trained members of the communities in
manually drilled techniques as a way to make the technology available locally.

The sample of the study is extended beyond of those households who use MW
agriculture or domestic use. The reason to include households that does not use a MDW is
motivated forthe need to compare the situation created by the use of MDW with others
types of households in the area of study that are operating under the samtexio To
delimitate the sample, | used ambination of the key informantechnique and an snow ball
sampling strategyA keyinformant is someone who understandthe context and has
competence on thesubject of study.Kumar, 1989) used the key informant technique
during the first stage of my fieldworkuringthis stage the first source of informati was
membersof the staff of IDE Mozambique, they stablished my first contact with local farmers

* AWM Pilot Mozambique. Field inception mission. Final Report. PRACTICA Fundation, The Netherlands and iDE
Mozambique.
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in Caia and Murrac¢a hus, was easy for me to get in contact with the owners of MDW since
all of them are involved in the activities of the PIPE projectara.Cn addition, others
farmers that receive extension services from iDE were contacted.

In a later stage, | used the snowball sampling strategy to contact farmers out of the group of
IDE.The snowball samplings nonprobability sampling technique thawvoks like a chain
referral, after contacting one respondent, the researcher ask to the respondent to nominate
another potential respondent. Interviews were conducted with farmers that were not
involved with the activities of IDE, since the majority of f@pulation in the area their
income depends mainly from agriculture this situation made easier the contact with a
diversity of farmers unaware of the activity of the NGO. The first subjects were contacted at
the local market, the church and during visitthe plots.

3.3Research methods

According YirR002 methodological triangulatios defined“as the use of more than one
method within research. Triangulation not only increases the richness of the information
collected and therefore increases the undersiarg of a phenomenon in terms of its
context, it also increases the legitimacy of the research through the convergence of multiple
evidencé. For the author the six most common source of evidence while doing resasech
documentation, archival records,tarviews, observations, and participanbsevation and
physical artefactsFor thisstudy, | combineda review of documentationsemistructured
interviews and observations.

3.3.1 Documentation

The use of documents is to corroborate and argument evidence fsdmar sources (Yin,
2002).The use of documentation as data collection method consisted the review wviopie
academic studiesnade in the area, reports in the matter of agriculture and development
projects from governmental and external institutions,amal reports from the monitoring

and evaluation process of the PIPE project made by HaE.of the literature review also
include the reading and analysis of guidelines and articles dealing with the Sustainable
Livelihood Approach used to construct nngrhework.

3.3.2 Interviews

The first method selected to obtain primary datas the use osemistructured interviews,
or guided conversation, in which a line of enquiry is pursued through light questioning.
Unlike the questionnaire framework, where detailedegtions are formulating ahead of

*The SAGE Dictionary of Social Research Methods
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time, semi structured interviewing starts with more general questions or topics. Relevant
topics are initially identifieénd possible relationship between the topics were considered in
advance.The interviewswere semistructured in order to allow an efficient collection of
information, quantitative as well as qualitative, subjective as well as objective. In order to
promote the participatory research, a special caveas given, at the beginning of each
interview, to explairthe purpose of the study, the topmf the talk, and the reason whly
wasinterested to collect such data.

The interviews were conducted in Portuguese and was not necessary the use of a translator
in the majority of the interviews. Out of 36 intervieysst in5 of them were necessary the
intervention of a translator. In those cases, the translator was necessary because the
respondent preferred to answer ifocal dialect (Lingua Sena) when he or she was not
confident enough to respond in Portuguese.

Theinterviews embraced households of Caia Sede and Murraga, the location of the majority
of the cases was the house of the family, some interviews were conducted in the fields and
two interviews were conducted in the office of iDE in Caia Sede.

The majorityof the interviews wereheld in the house of the farmers, the nature of the
interviews were not strictly personal, during the majority of the interview were present the
head of the household and others members tiraggricultural activity.

The structure 6 the interview was designed to embrace the five livelihood capitals. The
starting topics were related to the demographic characteristics of the households, how they
distribute the tasks of the farm andhe evolution they have experimented in the farming
activity. When asking to the households how they produce, how many members are
involved in the farming activity | was able to understand part of the internal structure of the
household. When respondents provided information about the evolution of the fagmin
activity such as introduction of new crops or new techniques | was searching for identify
preferences in livelihood strategies and under which criteria the household set their
priorities to achieve its livelihood outcomes.

During the interview, the respndents were asked about the natural resources they have
available in the farmOne important point in the interview was identify how the availability

of those resources has changed through the time. For example, if the area of cultivated land
have changednd the reasons why. In the case of water availability, the amount of water
available, the location of the water source or how the farmer perceive any change in the
rainfall pattern. Another important point in this section of the interview is to underdtan
how the household rationalize the selection of a specific crop based on the resources they
have available. This kind of information provides me a vision how the natural resources
influence the household livelihood strategies.
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Respondents were the sourcef the primary data for the physical capital. Some
infrastructures are available in the district of Caia, but to what extend household use and
receive benefit from those infrastructures.

During the interview, the social capitahs an important topic. Theetwork of the farmers is
not limited to the relations with fellow farmers but the relations the household has with the
community (Church, civil organization$hrough the interview | made an effort to
understand the sense of belonging of the family ittie community.

In the last section of the interviews, | addressed the matter related to financial aspects. | let
the respondents related how they perceive the financial institutions are present in the area,
also I let them to describe their expendituresdaunder which criteria they prioritize their
needs. How the household controls and record their financial resour@esgjster of
investment, revenues;redits, etc). One important remark during this point of the interview

is that after a few interviews perceived the financial matter was a sensitive topic to the
respondents. Then, | let the interviewee determinate the level of details about this aspect.
There is a big chance some details were omitted by the respondent but was my personal
choice since waisnportant for me to keep an comfortable atmosphere during the interview.

In addition to the interviews made to the farmers, three interviews were made to the
technicians of the PIPE project and one interview was made to one of the officials of the
Zamber Valley Development AgencyZVDA).

3.3.3 Observations

During myresearch,direct observation and participasdbservation were considered. In

direct observations,t h e researchersi“dset’anadsd twvoi eownse t he
Participantobservation is a spei mode of observation in which the researcher is not

merely a passive observer, instead it assume a variety of roles within the case study situation
and may actually pécipate in the events studiedoth observations techniques were using

during the inerviews, field visit to farmers, during theeetings hosted by iDE and visits to

the experimental plotsl recorded observations made during my stay in Caia, the notes |

took after each interview, during my daily interaction with the staff of iDE. Thesnoteade

about the community were compared with the information gathered on reports and
interviews.

° Agéncia de Desenvolvimento do Valegambeze,
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3.4 Data management and analysis

In order to be able to manage and store the data auéld | selected different resources
according the circumstance and aedility. For the literature review, | ugbe data base of
Web of Scienceo search and select articles related to my subjd@tte information pertinent
was stored in my personal computer. To manage the collected data during fieldavéiekd
notebook was used to take note of the interviews and field observations. Just in a few
interviews | used an audio recorder under the explicit consent of the respondent.

Then, the collected data was analyzed through qualitative research analfist, the
primary data consisting of interviewsand observation was separately transcribe@he
transcription of the interviews and observations was stored as text file to later be added to
my database and be analyzed using Atlag=tir the transcription of the interview parallel

file was created with my observations and reflections on the transcript material.

To make the content analysis of qualitative data | used the three levels of coding (open
coding, axial coding and selective coding) proposed by Boeije, a0dxplained by
(Wahyuni, 2012)Accordingthe author,the first level is named en codingand consist in
defragmenting textdistinguishing different themes and concepts found in the data. These
pieces of datdhat also generated a list of codase then regrouped based on their relevant
content into categoies. Thiscategorizingstep isthe second level and is known asial
coding.The third level, selective codirmgnsist in a determinatand verify the relationships
among the categories.
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Chapter 4. Results

In this chapter the findingsf the analysis of the data collected are presented. The results
exposed the different categories of households found in the area of study as well the
characteristic of each component of the Sustainable Livelihood Framework: vulnerability
context, livelih@d capitals, transforming structures and processes, livelihood strategies and
livelihood outcomes.

4.1 Typologies of the households

As mentioned in the previous chapter, semi structured interviews wesaducted to
households in Caia Sede avidrraca.

In total 36 interviews were conductedThe households interviewed have diverse
characteristics and levels of development in their livelihood assets. Even so, three general
typologies are drawn according the access to water for agriculture and the crops cultivated

Typology Characteristics Interview objectives

Household A (HA) Farmers who own an MDWhe Evaluate {elihood conditions of the

7 households majority are FBA, the MDW is | household, justification of cropping
the only source of water for the | pattern; verify changes in land use,
household. They gm maize, income information, offfarm activities.
sesame and started to gno
vegetables. Gather information about the use and

benefits of MDW

Analyse the effect of MDW in the
household outcomes

Document of input for dry season cash
crop production (labour, agrochemicals
fuel and water).

Household B (HB) Farmers that are located near | Evaluate livelihood conditions of the

14 households water source, they grow household, justification of cropping
maize/sorghum for family pattern; income information, offarm
consumption, sesame and activities.

vegetables for sell (vegetalde
during dry season). Some of Document of input for dry season cash
themare FBA or received trainin{ crop production (laour, agrochemicals,

from iDE fuel and water).
Household C (HC) Farmers that do not have any | Evaluate livelihood conditions the
15 households access to water source for household, justification of cropping
agriculture. They usually grow | pattern; income information, offarm
maize/sorgum for family activities.

consumption, sesame and
vegetables for sell

| use the previous typology in my analysis based in the argument that MDW is a technology
that provides a reliable source of water either for agriculture afstior domestic use. The 36
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households operates in the same context even so all of the cases have their own specific
characteristics, which distinguished from each other. For the purpose of my study, the water
availability was the distinguish facttr obsave.

I built my typology based on the access to water since | am interested in knowing how water
availability influences the household’s livelihood strategies and livelihood objectives. Part of
my reasoning behind is based on the assumption that househskt their livelihood
objectives according the reliability of water for agriculture. Farmers with a reliable source of
water for agriculture will feel more confident to experiment with cash crops that demand
more resources like water, inputs and labourntEnd. On the other side, farmers which
source of water depends of the climatic conditions will be cautious about the risk of
production loss due water shortage.

Consequently, the first typology HA is based on the assumptionvefyareliable access to
ground water due the presence of MDW. The second typology HB has a source of both
superficial and groundwater, in both cases the water availability depends of the rainfall
pattern, the soil conditions and the location of the plots. The last typology HCniedai
agricultue that totally rely o the climatic conditionsand possess the highest level of
uncertainty.

In the first typology HA 7 household were found. The common factor of the member of this
typology is the ownership of a MDW. The technology is abilto them due the PIPE
project of IDE. The MDW were drilled approximately at the same time; after September
2012. Five households are linked to the FBA group; those households use the MDW for
agricultural and domestic purposes. The remaining two cases ot belong to the FBA
group but the household head have received training by iDE in the construction of rope
pumps.
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Box 1.Typology HAexamples:

Case 1:Household located in Murraca, the household head7gears old. He works as a teacher in the school
agriculture in Murraga. The MDW was drilled in April 2013 and the cost was USBe4fitished to pay the MDW
by July 2014The household isomposedby 5 member but only the household head is involved in the farmi
activity yet agriculture is not thenain source of income. The household head is a FBA. The MDW is not in u
irrigation but for domestic use. The household will use the MDWafgiculture when they finislinstallingan
electric pump to irrigate 0.25ha to produce vegetables. The main source of income is the salary of the hot
headand his wife both ar¢éeaches, the food needs are cover by the production of maize in a pldtha located
near the family house plus the products bought in the local markets. The household does not possess plots
body of water such as ponds or river.

Case 2Household located in Caia sede, the household hedfl jears old. He isl@lacksnith and agriculture is a
secondary economic activitiNone of the members of the household is a FBie household is composed by
members. The househohitad, his wife, three sons , one daughter and one daughter inTlaes MDW was drilled
in October 202, the cost of theDW was USD 566 the difference in price with case 1 is that FBA must pai
the 75% of the total cost of MDWhe three sons are involved in agriculture activity working in the family plot
we l | as “buscat o srig fams.Hdwevargthe irest ofrihe megnrtbdroparticipate in the farmir
task during the preparation of soil and harvestifidhe household have a farm of 3ha located 10km from ti
family households, near the plots there is not water source for irrigafitihousehold cultivate 3ha of maize fo
family consumption ath 0.5ha of sesame as cash crop. The MDW is located close the family house and th
use is for domestic purposes. Another source of income is selling the water of the MDW which generateo
USD 17 per month.

Case 3Household located in Murraga, the household head is 39 years old. The household is compose
members, the household head, his wife and seven children. Three children live and study in Beira, the res
members live irMurraca. The main source of income is agriculture. The household head and his wife are in
in the farming tasks. They cope the labour demand with family labour provided by the children and hiring
labour during the preparation of soil. The MDVeswdrilled in September 2012 and the cost was USD470. The
of the farm is 6ha. They grow rice (1ha), maize (1.5ha), millet (Lha) for family consumption and sesame (1
vegetables (1.25) as cash crops . The MDW is located close the family haoeséhaeare located. The plots o
vegetables are located close the MDW. The other 2ha are located 5km away from the family house where
lagoon is located. The farmers is considering to grow potatoes in those plots and use

The typology HB is composed by 14 households, this typology is most homogeneous that the
typology HA regarding thesource of income since 13 out of the 14 household depends
largely from agricultureFrom the 14 household 8 of them belong to the FBA group. The
cropping pattern in this typology have a low variations, all the household grow maize as the
main crop for foal additionally they grow millet, cassava and sweet potatoes. The cash crops
consist in vegetables and sesame. The source of water of this typology are bodies of waters
as lagoons and the river where they grow the vegetables. Usually those householdteultiva
vegetables and a portion of maize in the plots located in the lowlands. The plots located in
the highlands close the family house they grow sesame and maize. In general, compared
with the rest of the households in other typologies those households nawe experience
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growing vegetables. In thtgpology,the employ of extra labouis common to cope with the
labour demand of vegetables production.

Box 2. Typology HB Exantes

Case 4Household located in Murraga, the household head is 28 years old. The household size is 5
members, the household head, two wife and two children. The household have one plot (3ha) located
away from the family house where they grow maigesame and cassava. They have 0.25 ha located in t
“baixa”, a riverine area where they grow vege
productionand commercialization, in the case of production of food crops the task are distribetecén
the two wife and the household head. They hire extra laboutHerirrigation task of vegetableShe
household head is a FBA farmer and he has received trained from iDE. He has started to experiment '
micro drip irrigation kit to irrigate toratoes.

Case 5Household located in Caias Sede. The household head is 58 years old. The size of the housel
members: The household head, his wife and one daughter. They have their plots located 18 km away
the family house. The plots are distited 0.25ha in the baixa and 1ha in the highland. They grow tomat
in 0.25ha close thever and the rest of the plots are used to cultivate maize and sesame. The three
members work in agriculture and they hire two extra person to assist the preparatisoil for maize and
sesame. The task involved in the production of tomatoemisharge of the familyNone of the members is
part of the FBA project.

Co . . 2K that both of
them doesnot possess agricultural land close a natural source of water (pond, lagoon, river).
Thus, | can say the maid remarkable difference between HA and HC is the reliability of the
source of water. When in HA the presence of MDW provides a very reliable sufuneger

for domestic and agricultural purposes, in the other extreme is Household of typology HC
which practice rain fed agriculture, which is under the risk of climatic variability. | decided to
keep with this way of classify the households since mgrest was to observe the influence

that water have in the households livelihood strategies. Maybe, HA and HC are similar in the
beginning but after the addition of MDW to the household assetsaheices for livelihood
strategies increase in a consideraldlegree for Household in HA. Household in HC will
remain producing basic crops while HA have the option to add vegetables production to the
crop selection. As observed in the results not all the household in HA shift to vegetables
production and this is we other factor that will be explain later with more details but the
fact that HA have the opportunity to select among others livelihood strategies is a indicator
of the potential benefits of MDW.
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Box 3. Typology HC examples

Case 6 Household located in Caia sede, the size of the household isn8bars the
household head is 61 years old. The size of the farm is 3ha located 10km away frc
family house. They cultivated maize, cassava and millet for family consumptior
sesame as cash crophe labour is provided by the adults members of thedehold, just
two members are under the age of 8 years old and they do not participate in the far
task. Similar to other households in this category, the preparation of soil is made wi
the assistance of implements. Three members of the househddd avork as in
neighbouring farms (buscatos) to gain extra income.

Case 7Household located in Murraga, the household head is 75 years old. The hous
is composed by members, the household head and four grandchildren plus the wif
one of the son of the family and their baby. The farming activity is shared by the
oldest brothers (22 years old and 19 years old). The household depend entire
agriculture as mia source of income. They cultivate 1.4 ha of maize combined with rr
in a plot next to the family house and 1 ha of sesame with in a plot located 5km .
from the family house. One of the members is a FBA since 2012.

4.2 Vulnerability context

The vulnerability cotext is the external environment where households operate, and consist
of seasonality, trends and shocks that are out of control of people.

In Central Mozambique, seasonal planting occurs between October and November
coinciding with the start of the ras For households in the area of study the production of
basic crops (maize, beans, sweet potatoes and cassava) and cash crops (sesame) depend
totally of rainfall. In 2011/2012 irregular rainfall patterns and below average affected crop
performance limitig the food availability by a reduced access to crops products and cash
income. The recurrent floods of the Zambezi River has a negative effect of the household
access to food due the devastation of plots in the riverine areas. (Fewsnet, 2006; 2014)

The three typologies are exposed to the same external environment, yet the resilience to
events like drought and irregular rainfall pattern could be strengthened by the presence of a
source of water to reduce the production loss. In typology HA the chancessoptoduction

due a drought or dry spells is reduced by the presence of MDW. However, this condition
depends of the fluctuations of the water table levels. In the second typology Household B
have some experience dealing withriations of climatic conditizs. Those families produce
under traditional production systems: the rainfed production and the irrigated production in
the lowlands. The vulnerability of HB will depends of the distribution and intensity of rainfall
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for crops cultivated under rainfed 9gsn. The risk of loss for the crops cultivated in the
lowlands or using a traditional haratig well depends also of the rainfall as well of the
capacity of soil to hold water for crops. In the last typology HC the resilience to drought is
very low comparedvith the other two typologies, since they usetraditional production
system based totally in rainfall.

The continue risk of floods during the rainy season can affect all the typologies, but the risk
of loss of crops is higher on Household HB that h@ets in the riverine areas.

4.3 Livelihood Assets/Capitals

4.3.1 Natural capital

According the constitution of 1990, all land formally belongs to the state. However, all
moxambican have the right to access and use land, thidleddaand Use and Benefit Right
(DUATS. While a DUAT does not confer full ownership, it is a secure, renewable, and long
term user right that covers a period of up to 50 years. In this sense, it is roughly comparable
to a lease. The Law recognizes the de facto occupation by thoseymeguand according to
customary norms and practices.(Van Den Brink, 2008; Trusen et al., 2010; lanni, 2012)

In general, he average size of arable land (machamba) per households is 2.3 ha, the plots
are fragmented in several locations. The householdsivaiés maize, beans, sorghum and
sesame in plot located close the house approximately between 5 to 30 minutes walking. In
the riverine areas or close lagoons, families grow vegetables, maize and sweet potatoes

The average size for typology HA, HB and HX5j2.1 and 2.3. For hoeisolds of the first

category HA the access to water for agriculture and domestic use is supplied by the MDW.

One of the household has a haddg well (6m depth2m diamete) close of the house that

used to provide water forirrgt i on and domestic use. This wel
preference over the MDW, his preference is based on the uninterrupted water supply during

the year and the quality of the watefhe MDW is equipped with a rope pump and the small
diameter ofthe well protect the water from runoff that can contaminate it.

Households B, has some plots located in the lowland (Baixa) close the river and/or small
lagoons. The plots located in lowlands are not extensive; the size varies from 0.25ha to 1.5
ha.Houshold C does not have any source of water close their plots.

® From Portugueseireito de Uso e Aproveitamento dos Terras
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4.3.2 Physical Capital

The main mean of communication is the national road EMi connect the capital Maputo

in the south with Pemba the capital of Province Cabo Delgado in the North. Two others
secondary roads (ER213 and ER577) and three terciary connect Caia with the communities of
Murraga, Sena and Mangane.(Satiko Akiyama, 2007) Only the EN is asphalted, the internal
roads within the district consist in a week network that difficult the transpauting the

rainy season.

The typical house ithe rural Mozambique consist imud huts with grass thatch roofs all
along its length and width.(Uiane et al., 2011). The households housing structure is called
mudzi. This traditional structure consist offdient small buildings, called palhotas, settled
around a wide, circular open space. The main building is reserved to the head of the family
and the children when reach the adulthood they build their palhota.
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Figure4 Typical hasehold structured in Caia district (Source: Nicchia, 2011)

The house condition of respondent wereveis and does not follow an specific pattern.
Small mud huts were found in the three typologi@he main improvements in housing
infrastructure consisti change the traditional roof made of straw by corrugated iron sheets.

In all the cases, independently the typology the cost of the corrugated iron sheets is cover by
the selling of cash crops like sesame or vegetablég use of bricks produced locally i
another traditional building material.

For HouseholddHA, the physical capital is increased by the addition of MDW in the
household assetsrive out of seven household of typology A belong to the FBA group. As
part of the FBA program those farmeegister into their physical capital small drip irrigation
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kits, a backpack sprayer and inputs as seeds and pesticedes. Those maltenesbeen
acquiredthrough IDE and they can return the value of the product in several payment
through the yeaiof after hanesting and commercialization of productor HA the supply of
water for domestic use is provided by the MDW the final structuregsippedwith a rope
pump or a treadle pump that are produced locally in Caia.

For Households B and émmunal boreholesocated 5 to 30 minutes walking provide the
supply of water for domestic use€rhe families pay a monthly fee of $0.35 to cover the
service and maintenance of the borehole.

For Households A they have electricity service, Households B and C located clogzathe
area have access to electricitfhe entire household interviewed have mobile network
coverage;there are local markets one located in the administrative point in Murraca, the
others two in Caia.

Figure5 Examples of thBousing structures in Caia and Murrdgaft: MDW located in Caia Sede.

4.3.3 Financial capital

The formal finances services and credit is almost absent for all the households, especially for
agriculture purposes. Informal way of credit were not identifiedr Fmusehold, an
alternative to obtain support to invest in agriculture is becoming part of the FBA group.
Thosefarmers would not have access to financial support but iDE provide them with good
quality inputs andequipment that they can pay at the end ahe season or in small
payments through the year. The Zambezi Valley Development Agency (ZVDA).is a
governmental agency that work at regional level to encourage and promote the
developmentof the region The ZVDA in partnership with Technoserve and US&Hed

the program FINAGRO, the investment support program is focused on supporting small and
medium size enterprises. When responde(itypologies A, B and @gre asked about the
chance of credit thought FINAGRO thegrey not aware about the progranDuring the
interview with the agent of ZVDA he stated the main obstacles to farmers is the creation of a
business plan that are oriented to crops with a strong market.
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4.3.4 Human capital

In general, he average size of household s& members, when there isiot off-farm
activities all the members are involve in agriculture activity.

The households in typology A, the average size of the family was 6 members, the average
age of the head of household is 33 years old. &Hacational levél of the head of the
household was technical degree 3/7, secondary school 2/7 and EP1 2/7. In average, the
number of members involved in agriculture was 3 per households.

For household in Typology B the average size of the family was 6 mertiieeas,erage ager

of the head of he household is 35 years old. The educational level of households is technical
degree 3/14, secondary school 1/14 and EP1 10/14. The number of household members
involved in agricultural activity is 3, in addition some respondents stated that during tke pic
of demand of labour all the members contribute including children.

There is not remarkable difference between the last typology and HA and HC. The size of the
family in average is 6, the educational level of head of household is higher education 1/15
and EP1 1/14. . The number of household members involved in agricultural activity is 3.

The knowledgeand experience inagricultural practiceso improve the productivityis
diverse. Mostly all the FBA farmers, 5/7 from HA, 6/14 from HB and 7/15 from HC have
received a training from iDE in small scale irrigation techniques, use of fertilizers and
pesticides and marketing oriented production.

Into the group of HouseholdBthat are not linked with the iDE/FB/@&/15) projects also was
found a good level of faning experience and godkhowledge inagricultural practicesOne
particular case is a farmer that have receved tranogrf previous projects and NGQOiswas
trained by extension agents of the office of agriculture and FAO. He implement soil and
water corservation practices as well the incorporation of small livestock production to his
farming system.

Farmer that are not involved in the FBA program 2/7 from HA, 8/14 from HB and 8/15 from
HC n general claims for an improvement of the rural extension serag@n alternative to
increase their knowledge in better alternatives to increase productivity.

Approximately 20km from the Caia, in Murraca there is a school of agriculture. There, iDE
installedexperimental plotgo test andpromote thetechnologies ad techniquesavailable
A partnership with the direction of the school, allow farmers to stablish experimental plots

" Educational level according to the Mozambican school system: EP1 (primary school, up to the 5th grade); EP2
(complete primary school, 6th and 7th grade); secundaria (secondary sftomol8th to 12th grade).Higher
educational levels, such as university, postgraduate schools and courses. Technical school is considered as high
education level in this study.
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while recaving support from students dahe school. Two teacher of thelsool, are part of

the Farmers in typologA. They have decided tostall and MDW for several reasons: to
produce and sell vegetables during the whole year to generate income, create an
demonstration field to test, validate and promote the use and benefits, to sell the water for
domestic and livestock uses in the neighbng area

4.3.5 Social Capital

The main linkhat exist among someduseholds iveingpart of the FBA program. From the

total sample 18 out of 36 household at least one member is part of the FBA program.
However, those farmers who are not FBA also are cotmtkto the net through the
technical serviceshat FBA providdocallyto them as community based advisors. Farmers
association and cooperatives have a low presence in the area. In Caia farmers are not
organized, there are two association in the area, Mbaukene and Asociacao Sao
Francisco de Asis but both cooperatives operates as agro dealers selling inputs locally and
providing tractor hire service.

The school of agriculture is interconnected torfears of the community of Murracand
surrounding Mlages through the extension services provided by the studesusl because
the major part of the students belong to threeighbouringvillages.

4.4 Transforming structures and processes

As mentioned before the Transforming Structures and Processes withidiviléhoods
framework are the institutions, organisations, policies and legislation that shape livelihoods
and they operate at all levels. This study was limited to the household level, so the analysis
of transforming structures can be observing from tleigel and how the others stakeholdérs
decisions at community and regional level can exert an effect of their livelihood.

At local and nationalevel, the PIPBprojectis an initiative of iDE Mozambique to increase
productivity of smallholder agriculturdy the use of good inputs, low cost irrigation
technologiesand the linkage of farming activities to market demands. The project is also
related to the governmental initiative of support smallholder agriculture, as part of the PRSP
objectives. Even though one of main objectives othe PRSPFs provide support to
smallholder agriculture in the district of Caia farmers are not aware of the mechanisms
available to have access to any kind of support. Financial programs as FINAGRO contemplate
the financial supprt to medium enterprise that produce market oriented products.
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4.5 Livelihood strategies

Livelihood strategies are the range and combination of activities and choices that people
make/undertake in order to achieve their livelihood goals (including producotevities,
investment strategies, reproductive choices, ef@jid, 1999)

Households follow livelihood strategies based on the opportunities afforded by their
livelihood assets, their vulnerability context and the transforming structures and processes
they experéence. There are three broad clusters of livelihood strategies, namely: agricultural
intensification/extensification, livelihood diversification and migration. These livelihood
strategies are seen to cover the range of options open to rural people. Eitvaf r
households gain more of their livelihood from agriculture through processes of
intensification or extensification, or they have the option to diversify viafafih income
earning activities. Another strategy is to migrate and seek a livelihood etsewBften rural
households pursue a combination of strateg{€soones, 1998)

To generate income and cope their needs, the households interviewed perform several
livelihood strategies. The most common is the generation of food and income by the farming
activity; all the farmers cultivate maize for selbnsumption. Some other diversify their
production incorporating cassava, millet, sweet potatoes and beans.

The livdihood strategies by typologies differ due the level of development of assets the
households have available.

For 5 out 7 households of the first typology HA the farming activity is a secondary livelihood
strategy for generate income. These 5 household etep of urban occupations as
economical activities (blacksmithing 2/7, professor at technical school 2/7, rural extension
agent 1/7), their occupation provide salary that is expended to pay services (electricity,
water, telecommunication, transportationjpod, medicines and education fees for children.
The remaining 2 household in the typology their principal economic activity is farming. Both
of them cultivate maize, beans, cassava and millet for the family consumption. Another
source of income is sellinthe agricultural surplus. For all the households A a new livelihood
strategy that generate avery small amount of moneys provide the FBA services, for
example they sell agriculturak a profit to farmers in the neighbouring areas the profit won

is inaverage $0.63 by producA new livelihood strategy present in this typology is selling
water of the MDW This strategy is present in 3/7 households, they sell the water of the
MDW to neighbours at a price of $0.03/20liters of water. The farmers does ae¢ la
constant register of the selling; but the estimated prqdfér monthreported by households
were $3.78 in Murraga, $17 and $25 for the MDW located in Caia Sede. Is possible that the
differencein profit between Murraca and Caia is due the MDW locate@aia aren urban
areas where the population density and demand of resources is higher.
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In the second typology HHE,3 out of 14 households the principal economic activity is
agriculture. Secondary source of nsistenailtye ar e
in the collection and selling of resources that are freely available in nature (firewood, straw

for roofs, fishing; production of bricks for construction; coal ).

The last typology presents diverse alternas for generate income like tradaon-
agricultural products (2/15), urban occupations (one security guard and one public
empl oyee), and farming activity to generate
in all the households.

4.6 Livelihood outcomes

It is clear thath o u s elivatiHo®d’objective has direct relationship with theous e h ol d s
resources (livelihood assets) and their livelihood strategy. Therefore, it is important to look

at how this relationship looks like and the access to water for agricukurethis case,

MDW- has influenced the livelihood objectives of the households of Caia district. Livelihood
outcomes of the community include five objectivesore income, improved food security,
increased welbeing, reduced vulnerability, and more sustainable use of natesdurces

(DFID, 1999).

An increase in the household incoroertaintly is in this objective where there is a more
remarkable difference between the households interviewed. As mentiones before, the
existence of a source of water for irrigation have atuince in the crop preference.

There is a preference of vegetables production in Households A. Unfortunately, the MDW
have been installed recentlgnd just 1/70of the households was able to produce a profit by
cultivating a are of 0.25ha. According thisnfiear, the most profitable crop is tomato due the
high demand especially during the dry season. Then other crops cultivated were onions,
lettuce and kale. Two other cases tried to cultivate vegetables as well but they experimented
problems with pest and diseses, one farmer was not able to produce enough for selling the
production and the other case loss the 50% of the cultivated area.

Observing at Households A, increase in income not all the time is related to agricultural
activity. Example of this are thtree cases where the households are using the MDW as a
source of income by selling water to their neighbours. In fact, two of those cases do not use
the MDW for agricultures purposes, just for domestic use and selling water.

Households B have a long ®ajory growing cash crops specially vegetables in the lowlands.
They havecommercializeheir products directly in the local market of Caia and Murraca or
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with tradersthat search forsurplus productionThe commercialization of cash crops still is
informal, 6/14 households reported a permanent contact with a traders to sell their
productions, however there is not regulation in the prices and is negotiated directly with the
buyer.

On the other hand, thdéimited availability of water in Household C redubeir choices for

crop diversification as a way to increase income. The crop preference are limited in most of
the cases to cultivate maize. sorghum, sweet potatoes for self consuptions and sesame as
cash cop. The selection of cultivate vegetalitediversify their diet or for commercialization
sometimes is not considered as a suitable alternative duerislethat imply. To cultivate
vegetables, households needs to invest money to buy seed and pesticides situation that
does not occur with maize and sesamben they use seeds from last season and nor inputs
are apply. To growegetables, requires anrease in labour demand, the labour demand can

be satisfied with family labour but reduce the chance to use that labour in other activities
that can generatericome(i.e buscatos)

For the entire sample, an improvement in the sesame and maize production can be
translated in an increase of income. However, both crops are ymed in precarious
conditions: local varieties, total absent of fertilizers and preparatd soil is performed just

for a few farmers.

An improvement of food securitis achieved in those household that at least does not
experimented loss in theirs plots. Since all the plots under sesame and basic crops are rain
fed the use of MDW does nokert any effect in securing yields in the case of drought.

A general opinioshared forall the cases in Households A wasthhe addition of the MDW
into the households capitalgrovide the household with aetter source of drinking water,
improving thér well-being Households B, the improvement in the production is a way to
secure the welbeing of family members. Iboth typologiesfarmers with certain degree of
knowledge are foundnto the FBAgroup and one farmer that was trained bgrevious
projeds. Thosedrmers apply the knowledge and skills acquitedncrease the productivity
of their crops. The increase in productivity alsdinged with the increase of income when
farmers try to increase productivity of sesame and vegetables.

Reduced vulmability: The presence of MDW as a way to redweénerabilityin agricultural
activity have notbeen verify forall the households in typology. Ahis is due the wells were
constructed approximately one year ago and just one case out of seven was alde tbe
MDW o irrigate vegetables. Even so, for 5 cases they state that the better quality on water
provided bythe MDW reduce the chances of diseasasthe family members.
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Sustainable use of natural resources: Only two household reported their lioelistategies

will lead to abetter use of natural resources. One in typology A was a teatttarinstalled

the MDW in his property he is interested in establish a small area (0.25ha) to produce
vegetable intensively. He stated the use of MDW is an attdeggchnology that guarantee

a safe supply of drinking water and at the same time he can obtain an profit from produce
vegetables in a reduced are all they year aroufte second case is present in Household B,
the case of the farmer trained by previopsojects. He tries to maximise all the resources
available on his farm, using the manure of cattle as fertilizer, establishing an irrigation
schedule for their crops and using mul@ksidual from other cropsp reduce evaporation

of water from the soil.
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Chapter Five

5.1 Conclusion Discussiomand recommendations

The results show that the livelihoods are diverse, since every household possess livelihood
assets (capitals) with a certain degree of developm&unsequentlythey have different
strategies to pursuit their livelihood outcomes.

Then, is IDE and the PIPE projects as an external process. The project exert influence in a
considerable part of the household, those household who one or more members is a FBA
(50% of the sample 18/36bhose household who one of his members have assisted to iDE
training, or visited the demonstration fields, received extension service or is a neighbour of
an FBA10/36). The study also considerekdse households that have not experimented any
direct contact with iDE agents and technologies that are 8/36

| decide to set a typology based on the availability of water, since the purpose of my analysis
was to remark the influence of water in the livelihood strategies that households can
choose. | decided thi criterion to classify the household based on the capitals that
households have available instead of the strategies they can select or the objectives they
pursue. To analyse the livelihoods of household based on the capitals helped me to see the
clear berefit the technology can add to the household but in some moments was difficult to
obtain homogeneity among the households.

For example, in the case of typology A the presence of the MDiVeixommon factor
among the 7 household but looking back at themmealize the background (education,
farming experience, social network) of each household may differ thus becomes obvious the
livelihood strategies differ largely. Meanwhile, some of the households were not interested
in use the MDW for agriculture becauskeir source of income does not depend from
agriculture other households in the same typology the acquisition of a MDW was drove by
the interest to increase their productivity and diversify their selection of crops.

When | observe at the end of the framevk elements, the final element is the livelihood
outcomes. Then a question came out: What do farmers want?

The objectives differ yet is pob$ to groupthem in two main types:

Increase of incomeThe household search an increase of income by incredsmgize of

the plots when is possible, there are other household which search for increase the
productivity of the plots anather household go beyond the farming activity and search for
ways to generate income into activities outside the farm. As olexerthe increase of

38



income related to MDW is not always linked to the shift from production of basic crops to
vegetables production, the MDW also can satisfy the household objectives to increase
income when they sell the water of the well. When iDE madédlable the technology of

MDW in Caia, their primary objective is to
of productivity of farming systems and reducing the vulnerability to climatic variations. The
generation of income by selling the water ofethMDW maybe was not consider as an
objective, but was a final use that households discovered when they design their livelihood
objectives.

Increased welbeing: The owners of MDW are satisfied with the technology because it
provides water for domestic pposes close the family house. The communal wells are
located in an average distance of 1km, thus having the MDW just a few meters from the
house is a improvement in their quality of life. In addition, all of them shared the opinion
that the water yield bythe well is better that the water yield by a hauitig well.

Assessment of Livelihood Capitals

The land is an important factor in the natural capital, but most important is the location. The
location of the lands an important factor thatleterminates wheh strategies the livelihoods
will implement to achieve their objectives.

For Households in typology A, the location of land has an effect in the income generated by
the MDW. When comparing the profit dhe selling of water byhouseholdin Caia Sede
(semiurban area) to Murraca. The profit made by households in Caia sede is 5 times higher
that the profit made by the household in Murraga which plots and MDW are located in a
rural isolated area.

Is not a generalized statement but the location of land canivad¢ households to adopt the

use of MDW for agricultural productiorespeciallyif they are motivated to cultivate
vegetables as cash crops but the absent of a water source is the main constraint. This
situation was found in 3/7 cases in Murraca where tlmiseholds decided to invest in a
MDW for the potential benefit of commercialise vegetables.

Households which plots are located close a source of water they usually use this resource to
intensify their production. Farmers state that maize cultivated he towland has higher
yields compared the other plots, by the end of the rainy season they continue growing some
vegetables and sweet potatoes for internal consumption of for selling. Usually the plots
located in the lowlands are not extensive areas frorh20a to a maximum of 0.25ha. But
they consider those areas as a precious resource that allows them to grow some products in
a period when others farmers finished the agricultural activity.
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The important factors in the physicahpital are the access tanarket; the main roads
connecting the district withmportant markets like Beira and Quelimane areexcellent
conditions, but the means of transportations lack of appropriate offer. For farmers is
difficult to transport their product to those markets inclusive close markets as C8iede

Thus, they sell locally but the buyers set the prices.

Manually drilled wells exert an effect in the physical capital of households, unfortunately in
this study the effect cannot be measuredrmonetary termsbecaiwse the MDW have been
used for a short period and farmers do not haveyatematicregister of their financesOne

of the MDW located in Murraga was drilled in September 2013 and the first revenues due
the selling of vegetables was completed in the dry seg#\pril to July) 2014.

The positive effect of MDW was measured by the farmer satisfaction regarding the
technologyand the potential use the farmecould consider the MDW can perform. The
far mer s’ satisfaction i s hhatgtie MDW waslalgood h e
investment.

The uses for MDW from part of the households differ from il objectives When iDE
started the promotion of MDW in the area the main purpose of make the technology
availablefor smallholders was the increas# agiculture productivity. Neverthelessn ifive

out of seven cases the MDW is used or will be used as a source of income by selling the
water to neighbours.

The knowledge can be related to farmer experience and expertice in practices like
vegetables produ@bn, also includes the training received and the level of formal education.
Household were one or more members complete their studies at technical level were
household that are eager to experiment with new alternatives of production that others
households.Example of that are, three of the seven owners of MDW have a technical
formation and they preview the benefits of MDW by themselves without the interventions
of IDE. On the other hand, two owners of MDW received the well from IDE as part of the
package oftechnologies to supporFBA farming system and install experimenrfialds.
During interview with this household they showed their satisfaction regarding the utility of
the technology but they also showed some concerns about struggling with the introducti

of a new alternative production. The neadterativeis the introduction of vegetables into the
farming system. Both cases struggled during the very first time they produce vegetables
under irrigation. Reasons they provided was the lack of experienpeottucing vegetables.
Both cases experimented loses in their production, one farmer lost the 50% and the othere
was approximately a 70%-.or those 2 household of typology A the addition of MDW has
been imposed to the household instead of being requestedh®mself after an internal
assessment of their resources and expected objectives.
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Opposite to the previous cases, farmers of Households B the majority of cases loane a
term experience with vegetable productidior either internal consumption or commeial
purposes When those farmers were asked about thélingness to invest in an MDA$ an
alternative to increase the productivity of thefarming systems they givan affirmative
answert

The main constraint for investment in agricultural activiiyhe lack offinancialstructures to
provide credit related to the financial capital. The lack of access to credit is a problem
present in all households interviewedhe cost of the technology remains higher compared
with other countries in the region. IRthiopia the cost of a MDW {&2m depth) has a price
from $18 to $200 for farmers, in Mozambique the price of the same MDW has a price from
$500 to $600. According iDE the high cost is dueatvalably of material to fabricate the
drilling equipment.

The level of development of the social capijtial affected by the network that the household
belongs and the exposure to extension service the household can receive.

Farmers states the extension services provided by the office of Agriculture, Agencia do
Zanbezi and IDE is not present in all the aréa.central Mozambique the density of
smallholder farms is not proportional to the numbers ofural extension agents. Some
farmers of Household B showed an interest to acquire a MDW because will permit to
increase the area of vegetables by installing a plot in the highlands close their house.
Unfortunately, those farmers have not being reached by any of the extension agents to
communicate them the availability of the manually drilling services of the area.

Effect of MDW in the capital balance

As mentioned in the previous sections, the addition of the MDW increase the Physical capital
of households but this increase in the physical capital only can be translated in benefit if
there are other factors present irhé remaining 4 capitals. In the previous section factors as
knowledge and skills (Human capital) were important for an effective selection of livelihood
strategies, even so the famcial capital remains under the same level with not access to
credit houselolds can obtain some indirect support by using their networking (social capital)
the location of land is an importan factor that natural capital. The location of land also have
an indirect effect on the human capital, farmers who have plots close watarces
presented more expertise and knowledge for vegetables productions.

Limitations of the study

I come from a different background than a citizen from Mozambique. Comparing the
situation of the agricultural sector in Nicaragua with Mozambique maybeetlage not big
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difference that make difficult my comprehension of the context. Even so, the cultural and
language barrier create a limitation in the degree of understanding the local context of Caia.

My educational background also create a limitation in way to analyse and address the
objectives of my research. My previous studies and working experience were mainly focused
on a technical approach where an interdisciplinary approach were not considered. |
struggled during the two years of my master studieget this different and broad way of
thinking.1 consider ny old background becomes evident when | analysehbseholds and
create the typologies based on the farming systems and the availability of water instead of
the social relations between the ¢énology and the household livelihood strategies and
objectives.

The amount of time | spent in the field maybe is another limitation, as mentioned before |
was a foreigner trying to understand a context, even so | use auxiliary material like
bibliographi@l reviews of the area and the country still there a fully comprehension of the

situation and problem demand more time.

Recommendation

This study showed that the benefit of use of MDW for smallholder farmers increase the
value of the physical capital yéhe beneficial effect is more tangible when others factors

like knowledge and skills (human capital), access to credit (financial capital) and access to
rural extension services (social capital) have a certain degree of development as well.

The Districtof Caia possess the infrastructure and roads to facilitate the commercialization
of agricultural products of smallholder farmers in the area, but an ineffective transportation
service and the absent of markets is a constraint to develapket oriented agculture.

An interesting finding is the fact that making a technology available to a households is not
translated in an effective use if theresence of the technology have nabeen set as a
household need In other words, the promotion of AWM technolegi for small farmers
must consider the resources (capitals) that household have at their disposition but also is
highly important that the technolog match the household objectives. This finding is similar
to the final recommendations made by Merrey et,aR006 in their report to the
International Water Management Institute about the experience with the AWM
technologies for smalcale agriculture. The authors recommend to NGO’s and
governmental institutions that promote micrBWM technologies to pay atteion to the
households needs when targeting the potential beneficiaries of AWM interventions. They
also recommend to share the experiences to register the constraints found in previous
interventions. In this aspect, the experienceiDE- Ethiopiaregardng MDW can provide
some important lessons to the Mozambican experience. Similar results are shared in both
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experience where households use the MDW for domestic purposes over agricultural
production.

The increase of income and improve of the livelihooddibons of some households in Caia

do not require the investment in a MDW, in some cases a better quality of life is achieving by
providing the righ extension service to the farmers. If farmers improve the productivity of
sesame they will increase theircome, but the use of high quality incomes and better
production techniques are required. The same situation is required in the maize production,
then the food security is improved.

In the case of the financial capital, the lack of access to credit im#ie constraint for all

the households in the area. According the PRSP, the financial support to smallholder
agriculture isa key factor to increase production and productivity, unfortunately the
mechanism to access to this financial support still aredesteloped. At least in Caia District,

the smallholder farmers that cultivate traditional crops does not have any chance to get
credit to invest in their farms. The MDW still is an expensive technology in Mozambique,
compared with other countries in the rem, the lack of access to credit made difficult an
easy dissemination of the benefit of the technology thus is necessary to consider if the
promoting of MDW in Caia is the best option to fight the problem water availability. Farmers
of Caia require firsa stable market where offer their product to motivate them to invest in
their farming systems, they need a better access to inputs and seeds that guarantee a better
production as well to overcome the financial constraithigt a subsistence agriculture

imply.
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Amex 1.Sample of serstructured interview

Inquérito sobre o estado dos meios de vida das familias camponesas na
Provincia de Sofala, Mozambique.

Este inquérito tem como objetivo a colheita de informacao sobre os recursos que as familias de camponeses
tem no seu entorno familial e local. Também de analisar que recursos facilitam uma efetiva e econémica
implementacéo das tecnologias de irrigacdo como séo furos, moto bombas, micro irrigacao, etc.

A informacao vai se utilizar como fonte principal para uma pssgdé estudos de Mestrado na Universidade
de Wageningen, Paises Baixos.

Localidade: Nome do agricultor: Data:

1. Capital Humano
Ndmero de personas que moram na casa:
Quantas séo (+18 anos):
Nivel educativo do agricultor: Anos trabalhar na agricultura
Anos de produzir gergelim: Anos produzir horticola:
Formacé&o na agricultura com iDE, Escola de Agricultura, outros projetos?
2. Capital Natural:
Area total da machamba:
As hectares todas estéo juntas?
A guantos km da casa:
Temaguapero? Lagoapoco Mfluro 0O
No caso da lagoa ou poco, tem agua o ano todo? Seca que meses?

Que culturas produze na sua machamba? Onde compra a semente das horticolas?

Distribuicdo do uso da terra:

Cultura Hectares Rendimentos(sacos,kg,ti Venda ou consumo

Utiliza de medicamentos para controlar doencas no cultivos? Compra medicamentos, adubos onde?

Que culturas produze para a alimentacdo da familia? Os rendimentos ( milho, mapira, horticola,
feijdo, mandioca, batata doce) séo suficientes para vocé atana familia toda para um ano?
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Compra mais alimentos? Que alimentos compra?

3. Capital Fisico

Onde vende o produto, Gergelim, horticolas?

Compradores chegam a sua casa ou vocé leva aos pontos de venda?

Si vocé leva aos pontos de venda, leva como? Carnmota prépria ou aluga?

4. Capital Social:

Conhece vocé de alguma organizacdo de camponeses, produtores na sua comunidade?

E membro de alguma organizagdo na sua comunidlgtefa, associagdo civil?

5. Capital Financeiro:

Trabalha somente na agriculturaem de outra forma de ganhar dinheiro?

Os principais gastos da familia sdo quais? Alimentagéalicina Escola Eletricidade
Roupas

Disso que gastos sao prioridade para vocé?

Conhece vocé de alguma organizacdo privada que facilite credito para agri¢@tués, Bancos,
micro—financeiras)?

Conhece vocé de alguma instituicdo governamental que facilite credito para agricultura (ministério
da agricultura, ministério da economia)?

Muito obrigad@ pela sua ajuda
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Annex |l: Mozambique Livelihood Zone Desoript; Zambezi Valley
with Maize and Fishing (zone Bd)urce Famine Early Warning System
Network 2014

Zone 10: Seasonal calendar

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Seasons

Rainy season

Dry season

Lean season

Crop production
Land preparation
Sowing/planting
Weeding

Livestock
Lambing/kidding/calving
Milking

Hazards

Flooding

Drought/dry spell

Legend Land preparation Planting -Weed ing -Harvesting

Zone 10: Food access calendar for poor households
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Staple foods
Rice

Maize

Cassava

Poultry

Income
Agricultural labor
Handicrafts
Charcoal, firewood
Crop sales
Expenditures
Food

Batteries

Clothing

Legend Own production Purchases In kind Gathering
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ANNEX IlIHydrological Map: North Central MozambiqudSource:
http:/Wwww.desastresmoz.org)

LEGENDA DA CARTA HIDROGEOLOGICA:
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