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A B S T R A C T

The Garden Store Approach (GSA) was introduced in the tea sub-subsector in the Kigezi sub-region to establish tea in places where the crop was not traditionally
grown. In this approach, the Lead Agency (LA) and Nursery Bed Operators (NBOs) planted and maintained tea gardens for the farmers for the first six months, and
later withdrew following payment by the District Local Governments. Young tea gardens were left to farmers, and in most places, the gardens were “choked” by
weeds as a corollary of abandonment. To illuminate the nature of the politics and the weed problem in the area – our objectives are two-fold: 1) to profile farmers
who planted tea under the GSA in Kigezi sub-region; and 2) to illuminate farmers' reasons for reluctance to control weeds in their tea gardens. We employed mixed
methods. A questionnaire was administered to a total of 1208 tea farmers (households) that benefitted from the GSA in 4 districts: Kanungu (n = 466), Kisoro
(n = 235), Kabale (n = 353) and Rubanda (n = 154). The households were categorised into 3 (based on the weeding status of their gardens): 1) unweeded, 2)
weeded and 3) both weeded and unweeded. Household data were analysed using Principle Components Analysis (PCA) and Cluster Analysis (CA). Our data show that
farmers with “sufficient” land sizes, moderate income and household sizes were more likely to participate in the GSA. The main reasons for not controlling weeds
were: 1) a lack of finances to control weeds (28% to 65%), 2) the Lead Agency's (LA) failure to fulfil their promise of controlling weeds (7% to 14%), 3) while 4% to
9% highlighted a lack of labour as the main challenge. Issues of market access, large size of tea gardens, poor sense of ownership of the tea gardens, ignorance about
tea management were also outstanding. The study shows that well–intended development can be captured by highly placed political actors: the weaknesses and
failures in the tea weed management and the poor state of the tea was mostly rooted in the fundamental flaws embedded in the GSA. Although the motivation of tea
expansion was well founded, the GSA created large uncertainties. Significant effort is required through a focused extension system, to train farmers on weed
management and other agronomic practices. More broadly, extension systems should be organic, specific to farmer needs, and deliberate efforts should be made to
divorce technical advice from mere amassing of political capital.

1. Introduction

Improvement of livelihoods of smallholders has gained impetus
amongst national and supranational governments in the developing
world, with the majority of campaigns promoting a shift from sub-
sistence farming towards a cash economy (Ajayi et al., 2018). For the
last two decades, the Government of Uganda has embarked on a nation-
wide strategy to reduce poverty through different agro-based income
generation interventions (MoFPED, 2016). The national development
aspiration is to make agriculture more profitable to farmers by trans-
forming subsistence farming to commercial production (NDP, 2015).
This includes investment in cash crops such as tea (Kassie et al., 2011).
For the tea sector, specifically, the motivation for this is unsurprising,

given that tea is the third most important export earner in Uganda
(Kawooya et al., 2015; Munyambonera et al., 2014), yet smallholders
contribute more than half of the total tea acreage (Munyambonera
et al., 2014). Smallholder farming is associated with low productivity in
the Ugandan tea sector, reinforced by lack of an institutional frame-
work for coordination and advocacy (Kawooya et al., 2015;
Munyambonera et al., 2014; Bategeka et al., 2013).

1.1. Tea growing and the Garden Store Approach

There is a long history of tea growing in Uganda dating back to the
1920s: with Kanungu district as one of the pioneers in Kigezi sub-region
(O'Connor, 1965; Munyambonera et al., 2014). To boost household
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incomes and standards of living, in 2008 the President of Uganda in-
itiated a tea development project under Operation Wealth Creation
(OWC) where free seedlings were supplied to farmers in Kanungu dis-
trict (Muhereza, 2017). Later, the tea development project spread to
other districts in SW Uganda (including Kabale, Kisoro, Rubanda
Ntungamo, Mbarara, Rukungiri and Mitoma), as a key investment
strategy. Over a five year period, the Government of Uganda (through
OWC) supplied over 80 million tea seedlings to farmers to establish tea
gardens in new districts where tea was non-traditional, in especially
Kabale and Rubanda districts (Munyambonera et al., 2014; MAAIF,
2018).

To implement the tea development project, District Local
Governments (DLGs) partnered with Lead Agencies (LAs) – an in-
dependent company/individual contracted by District Local
Governments – to mobilise potential tea famers and organise Nursery
Bed Operators (NBOs) to supply tea seedlings to farmers. In the early
stages, interested tea farmers were identified and supplied with tea
seedlings but later a number of challenges emerged (as will be high-
lighted in this paper), notably with respect to the operations of the LA.
The LA abdicated its core roles and responsibilities that were stipulated
in the Memoranda of Understanding signed with the District Local
Governments. To address these challenges, a Garden Store Approach
(GSA) – literally meaning that “tea plantlets are stored in the gardens of
beneficiaries rather than leaving them to overgrow in the nurseries” – was
adopted. In this paper, we explicitly document the Garden Store
Approach, a novelty in academic literature (to the best of our knowl-
edge).

The GSA was formally introduced in Kigezi sub-region in 2015/16
when District Local Governments in the region signed memoranda of
understanding with the LA, but had in fact started earlier although
informally (Kawooya et al., 2015). The motivation was to increase
green leaf production and improve household income through cash
flows from tea in places where the crop was non-traditional. The GSA
included the following in practice: the LA built the capacity of NBOs,
who then identified potential farmers with ‘adequate’ land, dug holes,
planted tea in their gardens, and maintained the tea gardens for a
period of six months. The first six months of maintenance included
weed and pest control, gap filling and ensuring tea establishment. The
LA together with the District Local Governments then verified the
planted tea and paid the NBOs. Following this, the NBOs handed over
the garden(s) to the owner (of the land) to carry on with nurturing tea
to maturity.

The Garden Store Approach was politically motivated, implemented
without good evidence that it worked in practice, as elaborated in this
paper. It has unique features: while it follows an ideology related to that
of contract farming which is based on an out-grower system, the dif-
ference is that for the latter the actors include farmers, agro-processor
and the market (Singh and Bhaumik, 2008), as opposed to Government,
Lead Agency, and Nursery Bed Operators, in the GSA case. Contract
farming interventions are aimed at helping small–scale farmers access
inputs and markets (see Singh, 2005; Singh and Bhaumik, 2008; Oya,
2012). Government and other public bodies play a regulatory role
(Glover and Kusterer, 2016). In contrast, local government is a key
player within the GSA approach. Therefore the GSA is at variance with
the contract farming model, which could be viewed as the closest match
from the literature (to the best of our knowledge).

The rationale of the GSA was further underpinned by the following:
1) there was need to minimise delays created by the long and bureau-
cratic government procurement processes which often resulted in tea
farmers missing the rains required for planting; 2) to help farmers who
would not otherwise have had enough resources (time, labour, money)
to establish capital intensive tea on their land; 3) and to enable NBOs to
“offload” their nursery beds to avoid tea overgrowing before trans-
planting. But this introduced new challenges in the tea sub-sector in
Kigezi sub-region: some farmers left the gardens unattended resulting in
weed infestation. Uncontrolled weeds compete with tea for growth,

restrict branching and frame development, harbour pathogens and
pests as alternate hosts (Talaka and Rajab, 2013). Tea weeds also hinder
plucking, contaminate plucked shoots and lead to water stagnation in
the drainage outlets (Runlin et al., 2008; Apostolides & Chen et al.,
2013). All these factors negatively affect tea production and pro-
ductivity. It is important to note that weed control is an important as-
pect of tea tree productivity as evidence shows that uncontrolled weed
growth can cause up to 50–70% loss in tea productivity (Runlin et al.,
2008). To get a better understanding of the context within which these
problems are situated, it is important to revisit the history and political
context within which the extension approaches operated in Uganda.

1.2. Uganda – A test bed for agricultural extension models? Historical and
political context

Generally speaking, agricultural extension systems in Africa are
premised on two overlapping but often competing constructs – 1)
technical design, and 2) institutional frameworks: both of which are not
without political manipulation (Joughin and Kjær, 2010; Kjær and
Joughin, 2013; Afranaakwapong and Nkonya, 2015). The technical
design focuses on delivering appropriate technologies, trained exten-
sion personnel, suitable farmer outreach models (Anderson and
Gershon, 2007; Birungi et al., 2016), while the institutional frameworks
are underpinned by rules, guidelines, policies and designated actors
(Ostrom, 2011). Uganda's extension system exemplifies a messy “real-
world laboratory” where experiments on approaches to improve
farmers' livelihoods (through enhanced agricultural production) have
been tested (Brett, 1998; Kjær and Joughin, 2013). In this section, we
briefly review the historical and political context within which agri-
cultural extension has thrived (or otherwise) in the recent past. Given
the extensive documentation of the evolution of agricultural extension
in Uganda (Benin et al., 2011; Bategeka et al., 2013; Kjær and Joughin,
2013; Okoboi et al., 2013; Afranaakwapong and Nkonya, 2015;
Rwamigisa et al., 2018), we lightly revisit the shifts in the design and
institutional set up, and theories underpinnings farmers' positioning
and response to the changing extension regimes. The rationale is to
illuminate the roots of the Garden Store Approach (GSA) as a basis to
understand why it was problematic.

1.2.1. Design and institutional changes
Agricultural extension in Uganda has evolved under three major

pathways: first from a state–led conventional top-down system to a
more market–driven approach that birthed the National Agricultural
Advisory Services (NAADS), then from a market–driven system to a
politically–motivated input supply approach (modifications within the
NAADS program), and finally from a market–driven system to a more a
militarised input supply controlled approach (under Operation Wealth
Creation [OWC]) occasionally mixed with the conventional state–led
extension system (ibid). The technical design of the programs and the
institutions involved cannot be disentangled: these are therefore jointly
presented alongside the evolution pathways as follows.

From the colonial period (c.1920s) until the political unrest in the
1970s and 80s, extension in Uganda had been predominantly state–led
initially under the chiefs that coerced farmers to use good husbandry
practices (to produce e.g. coffee and cotton) and later targeted pro-
gressive and model farmers, under the auspices of the ministry of
agriculture (Birungi et al., 2016). This was a top-down approach by the
colonial government to produce cash crops for export to Britain's in-
dustries (ibid). The Structural Adjustment Program in the 1990s funded
by World Bank caused policy and civil service restructuring: this cul-
minated in the merging of the Ministries of Agriculture, Animal In-
dustry and Fisheries (to form MAAIF), liberalisation of trade and ex-
tension services (Rwamigisa et al., 2018), although the number of
extension workers was downsized (Pye-Smith, 2012; Okoboi et al.,
2013). The reforms were motivated by a paradigm shift: extension was
viewed as a vehicle that could narrow the gulf between potential and
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actual yields through appropriate technologies (Pan et al., 2018).
In the mid–1990s, the Training and Visit (T&V) model mixed with

government input subsidies (especially seed) was used (Pan et al.,
2018). Here one agricultural extension officer was put in charge of
advising farmers on all agricultural enterprises in an entire district, a
strategy that proved to be ineffective because of the sheer size of the
districts (Okoboi et al., 2013; Birungi et al., 2016). To forestall this
problem, extension was decentralised to lower local governments
whose result was a transfer of powers, functions and responsibilities for
planning and implementation of agricultural extension services from
MAAIF to district local governments (Bashaasha et al., 2008). And al-
though more extension officers were hired (in the mid-1990s), this was
not matched by an increase in funding, and therefore the extension
demand could not be met (Bashaasha et al., 2008). Moreover, the di-
rectorate of extension at MAAIF was abolished and field extension was
oddly transferred to the National Agricultural Research Organisation
(NARO) whose official mandate is to conduct agricultural research
(ibid). The T&V approach was generally criticised for being too slow to
increase uptake of promoted technologies (Mitei, 2011).

Further restructuring of the extension system in the late 1990s and
early 2000s seems to have been politically motivated as this period
coincided with local and national elections (Joughin and Kjær, 2010;
Bategeka et al., 2013; Rwamigisa et al., 2018). Agriculture in Sub-Sa-
haran Africa is viewed as a means to garner political patronage (Okoboi
et al., 2013) – not least because the majority of the population is reliant
on agriculture for their livelihoods (Bryceson, 2005). Notions of
“Prosperity For ALL” (PFA) were dominant in the presidential campaigns
in this period, and NAADS was created in 2001 with an Act of parlia-
ment to deliver the promised prosperity (Joughin and Kjær, 2010). The
drive for these reforms was however criticised for having been largely
ideological rather than scientific – it was hoped that market capitalism
would drive growth in agriculture and therefore former institutions
such as producer boards that were major sources of agricultural credit
were overlooked as MAAIF disengaged from direct activities (Bategeka
et al., 2013).

The impetus for the technical design of the NAADS extension model
however seems plausible: key objectives included provision of advice
and information to farmers on modern technologies, marketing, storage
and product processing in response to their demands (Ongom, 2014;
Ntambirweki-Karugonjo and Jones, 2015), to move away from the
training and visit model (Rwamigisa et al., 2018). NAADS was set up
with competent staff that were “with real knowledge of agriculture”, with
coordinators posted in each district to run farmer groups and co-
ordinate extension services (Kjær and Joughin, 2013: 12). NAADS then
procured services of a service provider to work with a host farmer (of
the farmer group) at a “field-technology development site”
(Afranaakwapong and Nkonya, 2015: 123). The formation of farmer
groups did not seem to be all inclusive as a sizeable number was left out
of the NAADS arrangement (Afranaakwapong and Nkonya, 2015). This
extension model included a revolving fund – where farmers could
borrow and pay back with interest and the group/sub-county decided
who would benefit next (Bategeka et al., 2013).

NAADS was initially trialled in a few districts (Afranaakwapong and
Nkonya, 2015) but the roll out is criticised for having been too quick to
cover the entire country without a comprehensive plan (Ntambirweki-
Karugonjo and Jones, 2015). There is evidence that suggests that in-
ternal bickering during and parallel coalitions affected the design and
implementation of NAADS: one group led by NAADS proponents (in-
cluding World Bank, IFAD, DANIDA, MoFPED) advocated for a more
radical approach of overhauling the extension system, while the other
led by MAAIF staff (supported by NARO, local governments, academia,
and national farmer organisations) preferred a more nuanced approach
(Rwamigisa et al., 2018). NAADS commenced its operations with
farmer groups at village level – each farmer group was required to
prioritise three (3) enterprises and advisory service needs (ibid). In the
first phase of its implementation, fierce criticisms (regarding the

fraudulent procurement of agro-inputs/implements and service provi-
ders, questionable government commitment to meet farmers' needs,
political interference, mismanagement of funds meant for farmers and
farmers participation in the implementation) from both the politicians
and technocrats resulted into the collapse of the NAADS extension
model (Ongom, 2014; Afranaakwapong and Nkonya, 2015; Okoboi
et al., 2011). NAADS registered limited success in spite of the fact that it
was considered a role model for a demand–driven decentralised mar-
ket–oriented agricultural extension reform in Africa (Okoboi et al.,
2011; Rwamigisa et al., 2018).

Some changes were effected within the NAADS program following
criticism, and a new structure was created in the late 2000s (in the
second phase of implementation), focusing on technology transfer (via
Agricultural Technology and Agribusiness Advisory Services: ATAAS),
but this time with the extension placed back under the Ministry of
Agriculture Animal Industry and Fisheries (MAAIF) – with a hope to
return to the training and visit model (Kjær and Joughin, 2013;
Rwamigisa et al., 2018). Agricultural extension became a new battle
ground for donors to ensure that government was sticking to its pledges,
at the expense of extension, with funding occasionally suspended due to
misappropriation of funds (Joughin and Kjær, 2010: 75). The reforms
during this phase reversed back from market-led to government-pro-
vided extension – and while the process of design was apparently in-
clusive, the implementation was not as successful (Kjær and Joughin,
2012; Rwamigisa et al., 2018). NAADS then operated under the local
government system (particularly at the sub-county level) – but retained
a skeleton of staff at the head office whose responsibility was (and re-
mains at the time of writing) procurement of inputs on behalf of Op-
eration Wealth Creation (OWC) (Okoboi et al., 2011).

As a desperate government move, extension was then “militarised” –
shifting it from expert-led to “disciplined” ex-army combatants and
serving army officials who were barely skilled in agriculture
(Ntambirweki-Karugonjo and Jones, 2015). NAADS was redesigned
after experimentation with army officers in Luwero and Eastern
Uganda, who showed an apparent success in boosting extension results
that NAADS had failed to achieve (ibid). This resulted in a partnership
with Makerere University, NAADS and UPDF to implement the new
NAADS model – with a focus on reducing postharvest losses and man-
agement of distribution of inputs to farmers (Ntambirweki-Karugonjo
and Jones, 2015; Rwamigisa et al., 2018). OWC concentrated on sup-
plying agricultural inputs including tea plantlets. This remains the state
of extension at the time of writing.

During the period of the extension chaos, there is limited presence
of Non-Governmental Organisations (NGOs) – moreover, involvement
appears to be relatively recent. NGOs tended to put major emphasis on
increasing women's agricultural production for household food se-
curity, and less on the high value “cash” crops such as tea (Pan et al.,
2018). NGO partnership with lower local governments is perhaps
visible at the time of decentralisation: when extension service provision
was hampered (and revenues were not forthcoming) – NGOs intervened
by hiring government workers to provide extension services, although
this created the problem of double royalty (Bashaasha et al., 2008). To
compound the problem, there are instances where extension workers
were contracted by more than one NGO and may work with the same
favoured group of farmers to carry out the activities of each NGO (ibid).
In the absence of government mechanisms to ensure equitable spread of
NGO interventions, this model therefore has tended to concentrate
services on a few farmers in areas favoured by NGOs (Bashaasha et al.,
2008). NGOs role in extension has been especially in advocacy, asking
citizens to demand accountability, and lobbying for government in-
crease in budgetary allocation to agriculture – although their work is
often sabotaged by government if an NGO is considered to be too po-
litical (Isgren, 2018). We did not find any literature on NGOs working
within the tea sub-sector though, and reasons for this remain unclear.
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1.2.2. Farmer response to extension: determinants of engagement?
Although not the main thrust of this paper, it is important to note

that technical design and institutional frameworks do not sufficiently
explain farmers' failure to take up extension interventions. Farmers are
constantly faced with production shocks (e.g. drought, flood, pest at-
tack, livestock epidemic, fire, or poor quality seeds) – however exten-
sion has been shown to increase farmers' resilience (Pan et al., 2018:
1026). Farmers are likely to behave differently towards extension
support – some will adopt while others will not, following complex
adoption trajectories (Hauser et al., 2016). Mistrust in the extension
system is likely to increase transaction costs of running the program
(Knack and Keefer, 1997). While extension increased the adoption rate
of traditional “cash” crops (e.g. coffee), it is not likely to change the
adoption rate of costly agricultural inputs, such as chemical fertiliser
and pesticides without substantial subsidies (Pan et al., 2018). Although
farmers are likely to participate in an extension program, there is a
time-lag: the longer an extension program is in an area, the more likely
people will engage (e.g. the longer NAADS had been in a sub-county the
higher the chances of people participating either directly or indirectly
(Benin et al., 2011:257)) – there is varying evidence on how the farmers
will benefit however. Higher rates of return were reported to have been
achieved elsewhere “participation in NAADS resulted in larger positive
impact on agricultural revenues per adult equivalent – and higher internal
rates of return” (Benin et al., 2011:264), while another study reported
no impact on livelihoods (Okoboi et al., 2013).

There appears to be a gender dimension in receiving/responding to
extension services: women have been reported to benefit from exten-
sion for household food security rather than cash crop production (Pan
et al., 2018). NAADS was however shown “not to have been as effective
for women as it was for men” (Benin et al., 2011:264) – while another
study questioned the quality of service to women and the vulnerable
(Okoboi et al., 2013) – although larger size, and politically connected
farmers were more likely to access extension services, but the increase
in productivity was difficult to attribute solely to extension services
(Betz, 2009). History of smallholder farmer marginalisation in

agricultural development has plunged them into dire poverty (Brett,
1998). Households that were better off are more likely to be part of, and
will benefit from an extension agenda (Okoboi et al., 2013: 23).
Farmers' commitment to extension services has also been questioned:
the level of participation was reported to be on the decline since the
start of the NAADS program for instance and also often described as
weak – due to inadequate capacity to demand for services and lack of
commitment by farmers – farmers were partly blamed for the failure of
the program (Ongom, 2014). We do not explicitly interrogate the
gender dimension in this paper however.

Ironically, although the majority of tea in Uganda is grown by
smallholder farmers (Munyambonera et al., 2014), we find limited
extension support for tea farmers from the literature compared to
neighbouring countries (e.g. Kenya: Mitei, 2011) – and limited research
in the sub-sector since the 1970s following the collapse of the Tea
Research Institute of East Africa that was mandated to conduct tea re-
search within East Africa before the East African Community collapsed
(Kawooya et al., 2015). Recent revival of tea research via the National
Agricultural Research Organisation (NARO) with Rwebitaba Tea Re-
search Centre offers some hope (Kawooya et al., 2015). But the lack of
extension to go hand-in-hand with research outputs remains out-
standing, evidenced from our study.

The chaos in extension is further exemplified in the attempt to ex-
pand tea growing in SW Uganda. We show empirical evidence in this
paper. Therefore, our research aimed at understanding the weed pro-
blem from an extension perspective, and to contribute to critical
thinking about appropriate interventions to address the conundrum of
unweeded and “choked” tea gardens in Kigezi sub-region, Uganda. The
specific objectives are as follows. 1) To profile farmers who planted tea
under the Garden Store Approach (GSA) in Kigezi sub-region. This in-
cludes identifying/locating the farmers (and their tea gardens) that
benefitted from the GSA and understanding their socio-economic
characteristics, and 2) to illuminate farmers' reasons for reluctance to
control weeds in their tea gardens, and how that is linked to extension
problems. The mismatch between a large investment by an “outsider”

Fig. 1. Map of study area showing sampled districts within the Kigezi sub-region (farmers that benefitted from the Garden Store Approach were often in close
proximity to each other).
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(the Lead Agency/NBOs in this case) with a hope of registering success
for the farmers' good, and the reluctance by farmers to continue with
the enterprise (through weeding and other routine operations) is worth
investigation. We then look at the wider implications.

2. Study area, materials and methods

2.1. Description of study area

The study was conducted in Kigezi sub-region, south western
Uganda in the four districts: Kanungu, Kisoro, Kabale, and Rubanda,
approximately between 0°34′–1°12′S, and 29°35′–30°18′E, bordering
Rwanda to the South and Democratic Republic of Congo to the West,
Rukungiri and Ntungamo districts to the East, and covers an area of
approximately 3654 km2 (Fig. 1). The districts were selected for two
reasons: 1) the Garden Store Approach (GSA) was mainly implemented
in these four districts in Uganda, and therefore studying farmers (ben-
eficiaries of the GSA) and the weeds phenomena is only appropriate in
this region; 2) to support planning processes by Operation Wealth
Creation (OWC) [a Government of Uganda body mandated to improve
wealth status of Ugandans] – who commissioned this research – in
designing evidence-based interventions related to weed control in the
region. As a caveat, we declare that although this research was funded
by a government agency, it was independently conducted without any
bias, and that there is no conflict of interest with respect to the research,
authorship, and/or publication of this article.

Kigezi sub-region has a ragged terrain, and spaces for farming and
settlements are intertwined. On average, high temperatures are in the
range of 15 °C–23 °C, and low temperatures lie between 6 °C–15 °C
(data from 2000 to 2012, available at https://www.
worldweatheronline.com, accessed on 9.02.2017). The region has two
rainfall seasons: March to May and September to November, averaging
between 1000 and 1300 mm of rainfall per annum (ibid). “The agro-
ecological conditions (especially premised on the well–drained soils and
rainfall distribution) in the region are generally speaking suitable for tea
production” (key informant from Kanungu). But we lack data that show
heterogeneities in soil and micro-climatic conditions, which could be
instrumental in illuminating suitability for tea growing in places where
tea establishment was problematic (as this was outside the scope of our
investigation). The area is densely populated with, for example, an
average of 203, 320, and 416 inhabitants per km2 in Kanungu, Kabale,
and Kisoro respectively (2016 data available at https://www.
citypopulation.de/php/uganda-admin.php?adm2id=018, accessed on
9.02.2017). The region's diversity of economic activities and its natural
beauty and biological diversity attracts large amounts of revenue to the
country through tourism (World Travel and Tourism Council (WTTC,
2011). As described earlier (Section 1), tea is historically/traditionally
located in Kanungu, where two large tea processing plants are situated,
but the crop is expanding to newer areas including Kisoro, Kabale,
Rubanda and parts of Kanungu where it has not been previously. Tea in
the newer districts was particularly established in marginal areas that
had been left bare because of the terrain, or had transitioned to new
ownership (for instance Nkuringo buffer zone in Kisoro where land was
bought by the government for tea planting to separate the gorilla
feeding zones from human settlements), or had been unmanaged for a
long time (for instance the Sub-county and church land). Tea estab-
lishment did not necessarily replace crops, but it reduced spaces where
other crops could have been established. We elaborate this point later in
the paper.

2.2. Sampling design and fieldwork

We employed a mixture of stratified random sampling and purpo-
sive sampling, and undertook both household surveys and tea garden
plot-level sampling (elaborated in another paper). Fieldwork was con-
ducted in January 2017 in four districts (Kanungu, Kisoro, Kabale and

Rubanda) with a team of 40 well trained graduate Research Assistants
(RAs)–10 per district, and approximately 40 field guides (pre-
dominantly Nursery Bed Operators, Agricultural Officers, Local Council
leaders) who are well known members in the villages where tea was
established under the GSA. The RAs administered a questionnaire and
collected tea garden plot-level data. The field guides helped the re-
search team to trace the GSA beneficiaries. The fieldwork was set up in
such a way that we could cover as many farmers (that benefitted from
the GSA) as possible. Some of the authors of this paper (from Mbarara
University of Science and Technology) guided the fieldwork, and con-
ducted a few key informant interviews while observing the situation on
the ground. The 10 RAs were further split into two teams of 5 members
each per district, and teams worked in different parts of the district
concurrently. The authors (who conducted fieldwork) were in constant
communication (sharing experiences and challenges), to ensure that
there was no duplication (visiting sub-counties already covered by
another team) and to maximise coverage of places that had benefitted
from the GSA. Although some of the sites had been identified by key
informants ahead of the fieldwork, information asymmetries were de-
tected, and therefore establishing new contacts once in the field was
necessary.

The study strictly focused on farmers that had benefitted from the
Garden Store Approach (GSA). Notably, this is a cross-sectional study
where we capture a ‘one-time’ status of the gardens at the time of
fieldwork. The farmers were placed into three categories (strata), de-
pending on the weeding status of their tea gardens: 1) “unweeded”
(farmers with gardens that have not been attended to, and, are there-
fore infested by weeds), 2) weeded (farmers with gardens that are free
of weeds), and 3) both weeded and unweeded (farmers with plots that
are mixed, some weeded and others are not, or they possess gardens, in
separate locations, where some gardens are weeded, and the others are
not). These categories were determined and refined at the time of ad-
ministering the questionnaire and garden characterisation – details of
this are presented in a separate paper however (an example of the state
of tea gardens can be seen in Plate 1 however).

2.2.1. Household/farmer survey
We administered a questionnaire to a total of 1208 households that

benefitted from the Garden Store Approach (GSA). Surveys were con-
ducted at the respondents' homes, usually with the household heads,
but in a few cases with the most senior and knowledgeable of the adults
available. The household questionnaire sought information on farmer
bio-data (family size, age, income, total land size), acreage under tea
and when tea was first planted, acreage under other crops, number of
seedlings obtained, amongst others. Depending on the weeding status of
their gardens, farmers responded to additional questions (as applicable)
including but not limited to why weeds have not been controlled;
farmer willingness to take up the tea enterprise at the time of estab-
lishment, if they were involved and how. Farmers with weeded gardens
were asked for information related to weed control. We did not ex-
plicitly ask about extension and therefore let it come out of the dis-
cussions – to judge the extent to which they considered the lack of
extension support a problem. The GPS coordinate for each household
that participated in the survey was recorded. Generally speaking, we
did not register any refusal to participate in the survey. The purpose of
the study was explained to the respondents, and anonymity of response,
free, prior and informed consent (FPIC), confidentiality and data pro-
tection were all emphasised. Respondents were informed of a possibility
to withdraw from participation at any stage they wished. Each house-
hold interview lasted, on average, between 40 min and 1 h. The lan-
guages used in the survey were the local dialects: Runyankore and
Rukiga, and English occasionally required.

We lack official records of the total number of farmers that bene-
fitted from the GSA however. But anecdotal evidence from some key
informants puts this estimate at 10,000 to 20,000 in the entire Kigezi
sub-region (the large interval is due to uncertainty and a lack of proper
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records). The distribution per district is also far from clear, but it is
estimated that Kanungu district had about half of the total number of
beneficiaries, with the other districts sharing the remaining half in
unequal proportions. Our sampling wasn't therefore based on the total
population that benefitted from the GSA (as the numbers were not
known), but on successful attempts at finding GSA beneficiaries in the
field. Given the available resources, we sampled a total of 1208
households. There are significant differences (X2 = 465.6, df = 2,
p = .000) in the number of farmer surveyed per category (n = 1208):
the majority – some 61.8% of the farmers have tea gardens that are
exclusively unweeded, while 24.8% reported to have weeded tea gar-
dens, and the least (13.3%) had both weeded and unweeded gardens
(Table 1). The largest number of GSA farmers sampled (X2 = 185.1,
df = 3, p = .000) are situated in Kanungu followed by Kabale, and the

lowest number in Kisoro and Rubanda respectively (Table 1). The larger
numbers in Kanungu could be explained by the fact that the LA first
begun working in Kanungu followed by Kabale before moving on to
work in other districts (pers. communication with key informant
working in Kanungu). Across all weeding categories per district, a sig-
nificantly higher number of male respondents (X2 = 334.8, df = 1,
p = .000) participated in the survey compared to females (Table 2).
According to the sampling design, we aimed to interview members of
the households who are involved in making decisions related to the tea
enterprise at the household level. The average age of the respondents is
46.0 ± 0.8 years (mean ± 95%Confidence Interval [henceforth CI]).
Respondents in Rubanda are significantly older (Kruskal Wallis test:

Plate 1. Photos of weed–infested gardens in surveyed districts: a) and b) show older tea gardens choked by weeds; c) shows bad practices in recent tea planting, with
wide spaces and polythene bags that were used to carry plantlets littered in the garden; d) difficult to see tea in a weed choked garden with widely spaced tea.

Table 1
Number of surveyed tea farmers that benefitted from the Garden Store
Approach (GSA).

District Farmer category based on tea garden weeding Total (n)

Unweeded Weeded Both weeded and unweeded

Kanungu 243 168 55 466
Kisoro 164 40 31 235
Kabale 240 61 52 353
Rubanda 100 31 23 154
Total 747 300 161 1208

Table 2
Number of surveyed tea farmers that benefitted from the GSA by gender.

District Farmer category based on tea garden weeding Total (n)

Unweeded weeded Both weeded and
unweeded

Male Female Male Female Male Female Male Female

Kanungu 177 66 123 45 41 14 341 125
Kisoro 111 53 25 15 18 13 154 81
Kabale 205 35 53 8 49 3 307 46
Rubanda 74 26 27 4 19 4 120 34
Total 567 180 228 72 127 34 922 286
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X2 = 21.3, df = 3, p = .000), with an average of 47.9 ± 2.6 years,
followed by those in Kabale (47.6 ± 1.7), Kisoro (46.8 ± 1.7) and the
lowest average age is recorded in Kanungu (43.7 ± 1.4). Youth are not
included in the data, implying that there were hardly any that bene-
fitted from the GSA or that there are barely any youth headed house-
holds within the sample.

2.3. Statistical analysis and modelling

Household survey data were subjected to descriptive and inferential
statistics. To explore the data more generally (descriptively), means and
95% confidence intervals were computed, and as the data are pre-
dominantly non-normally distributed, non-parametric tests were used
to check for differences in means (especially Kruskal-Wallis test) using
SPSS v23. We explored variation in the data at district level as well as
the farmer categories. Level of significance was set at p < .05.

To further interrogate structures within the data (employing in-
ferential statistics), Principle Components Analysis (PCA) and Cluster
Analysis (CA) were used to characterise households into typologies, to
provide some insights into whether farmers' failure to weed their gar-
dens was related to their livelihood status. PCA is a form of multiple
linear regression, useful in a dataset with multiple response (y) and
predictor variables (x). Vectors are drawn through a multi-dimensional
data-set such that the sum-of-squares distances from the line to all the
points in the data are minimized (Bell et al., 2015). The first vector
becomes the first Principle Component (PC), with the projection of the
data onto this component explaining the largest fraction of the overall
variation in the data while the second vector (second PC), perpendi-
cular, and therefore completely uncorrelated to the first, is constructed
in a similar way, but different dimension in the data than the first. This
process is repeated to generate n orthogonal vectors, where n is
equivalent to the number of input variables (for further description, see
Twongyirwe et al., 2017).

where amn represents the weight of the mth principle component (PC)
and the nth variable (Vyas and Kumaranayake, 2006; Twongyirwe et al.,
2017).

The variation in the data is predominantly driven by two principle
components: 1) land size under tea and income, and 2) household size
and number of tea gardens (Table 3 – also shows the selected ‘con-
tinuous’ variables for the analysis); accounting for 44.3% and 22.5% of
the total variation respectively. The retained components therefore
explain 66.8% of the total variation in the household survey data. The
remaining 3 components are redundant (as they have an eigenvalue less

than one: Fig. 2), and were therefore not used in the cluster analysis.
All principle components with an eigenvalue>1 were retained and

used in cluster analysis. A hierarchical classification algorithm that
produces a hierarchy of clusters, ranging from small clusters of very
similar items to larger clusters of increasingly dissimilar items was
employed. The linking/separation method used was Ward's technique
and the Euclidean distance interval. Ward's method is widely used in
the literature (e.g. Bidogeza et al., 2009; Chilongo, 2014; Bell et al.,
2015; Twongyirwe et al., 2016), and is based on minimising the within-
group sum of squares, and produces compact well-defined clusters
(Holland, 2013). A dendrogram was used to delineate clusters. After
critical inspection of the dendrogram, 3 clusters for characterising the
famers' livelihoods were identified (at an arbitrary cluster distance of
approximately 12.5).

The clusters were then explored in the light of the weeding status of
farmers' gardens and their distribution within the districts. This was to
generate further evidence on livelihood status and its linkages with the
lack of weeding, as well as to interrogate in an indirect manner, based
on the data, the extent to which extension problems could be a plau-
sible explanation of the lack of weeding. Prior to running the PCA (and
CA), because the socioeconomic variables have different units of mea-
surement, they were standardised to z values prior.

We analysed all the data (n = 1208) together rather than con-
ducting a PCA and CA for individual district for two main reasons: 1)
we are interested in variation of all the parameters in sum when all
districts are studied concurrently. This reveals the main source of var-
iation in the global dataset. 2) Splitting data to district level reduces the
sample size available for the PCA and CA considerably, and will result
in erroneous interpretation of noise in case the data are skewed by some
“outliers”. The law of large numbers basically implies that this noise
begins to get swamped out by the signal as the sample size increases
(tending towards the population).

3. Results

3.1. Farmer profiling: Description of socio-economic data

In this section, we present general summaries from descriptive
statistics of the characteristics of the farmers whose tea was planted
under the Garden Store Approach (GSA) in Kigezi sub-region. The lo-
cation of the farmers/tea gardens is presented in Fig. 1.

3.1.1. Number of people in the household
The average number of people in the household is 7 ± 0

(mean ± 95%CI). This includes the extended family (children,

Table 3
Rotated Component Matrix of selected socio-economic variables.

Variable category Variable Principal components

1 2

Land size under tea and
income

Total land size 0.95 0.03
Land size under tea 0.95 −0.05
Total annual income 0.61 0.30

Household size and number of
tea gardens

No. of people in the
household

−0.04 0.72

No. of tea gardens
owned

0.17 0.72

Those in bold show variable coefficients that are strongly correlated with the
principle component.

Fig. 2. Scree plot accounting for the contribution of each PC to variation in the
socio-economic data.
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parents, relatives) in the household at the time of the interview. There
are slight differences (Kruskal Wallis test: X2 = 9.8, df = 3, p = .02) by
district: Kanungu 6 ± 0, Kisoro 7 ± 0, Kabale 7 ± 0, Rubanda
7 ± 1, but no significant difference (p > .05) across the farmer
weeding categories (Fig. 3a).

3.1.2. Average annual household income
The average household annual income of farmers that benefitted

from the GSA across all the surveyed districts is ∼UGX
4,862,346 ± 1,008,440 (mean ± 95%CI). The highest (Kruskal
Wallis test: X2 = 147.4, df = 3, p = .000) was reported in Kabale (UGX
7,502,866 ± 2,144,261), followed by Rubanda (UGX
5,698,378 ± 899,992), Kanungu (UGX 3,986,471 ± 1,859,917) and
Kisoro (UGX 2,023,594 ± 701,365). Compared to the ‘unweeded’
farmer category, farmers with weeded tea gardens generally have a
higher mean annual income in all districts except in Kisoro albeit there
is marked variation and no significant statistical difference (p > .05).
Farmers with both weeded and unweeded gardens have similar
amounts of income as the other categories except in Kabale where they
have a higher average (p < .05) (Fig. 3b).

3.1.3. Total land size owned by the surveyed households
The overall average size of land owned by the GSA farmers in the

surveyed districts is 15.2 ± 2.6 (mean ± 95% CI) acres. Despite the
high variability in the data, farmers in Kisoro and Kabale generally own
larger (Kruskal Wallis test: X2 = 83.2, df = 3, p = .000) sizes of land,
on average 20.0 ± 10.8 and 20.3 ± 4.0 (mean ± 95%CI) acres re-
spectively. Farmers in Rubanda and Kanungu own smaller land sizes,
averaging 13.9 ± 3.5 and 9.4 ± 2.4 acres respectively. The difference
in total size of land owned by the various ‘weeding categories’ is mixed.
Land sizes owned by farmers with unweeded, weeded and both weeded
and unweeded tea gardens are highly variable but statistically different

(Kruskal Wallis test: X2 = 14.1, df = 2, p = .001) (Fig. 3c).

3.1.4. Total size of land under tea
Average size of land under tea owned by each GSA farmer is

6.6 ± 2.3 acres: farmers in Kisoro have the largest area under tea
(Kruskal Wallis test: X2 = 52.3, df = 3, p = .000), averaging
10.6 ± 10.3 (mean ± 95%CI), followed by Kabale (8.4 ± 2.3),
Kanungu (4.1 ± 2.2), and lowest in Rubanda (4.0 ± 0.9 acres). While
there is high district-level variation in amounts of land owned under
tea, there is a significant difference (Kruskal Wallis test: X2 = 12.9,
df = 2, p = .002) in land sizes under tea when categories of farmers are
compared. For instance, in Kisoro, farmers with unweeded gardens
have larger land sizes compared to those with weeded, both weeded
and unweeded garden categories (Fig. 3d).

The land size under tea in Kisoro is on average approximately 53%
of the total amount of land owned by the household. This is approxi-
mately 41.4% in Kabale, 28.3% in Rubanda and 42.5% in Kanungu. It
indicates that farmers have devoted a significant amount of the land
they own to the tea enterprise. Notably, however, significant amounts
of land are retained for other purposes. From the data, the proportion of
the unweeded area in the category of both weeded and unweeded was
on average 1:1 (weeded to unweeded). Of the 17,979 acres reported, up
to 71.5% (12,847.2 acres) of the area was covered by weeds, in need of
intervention.

3.1.5. Average number of tea gardens the farmer owns
Farmers indicated that the gardens are split and, in some cases,

distant from each other as a result of land fragmentation. Our interest
was in the aggregate land size under tea rather than individual garden
sizes. There is however information from interviews that the gardens
are of similar size. Overall, on average, farmers own 2.1 ± 0.1
(mean ± 95%CI) tea gardens. District level analysis shows that there is

Fig. 3. a) Average number of people in the household in the surveyed districts, b) Average Total amount of household income, c) Total size of land owned by the
survey participants, d) Average size of land under tea (in acres). All bars in this figure represent 95% confidence intervals.
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a significant difference (Kruskal Wallis test: X2 = 64.5, df = 3,
p = .000) in number of gardens owned by the farmers in the following
order: Kabale 2.2 ± 0.3, Rubanda 2.2 ± 0.3, Kanungu 2.1 ± 0.1,
and Kisoro 1.5 ± 0.1. Farmers that have both weeded and unweeded
gardens have a higher number of gardens (Kruskal Wallis test:
X2 = 15.8, df = 2, p = .000) compared to the other categories
(weeded, and unweeded gardens) in all districts except Rubanda
(Fig. 4a).

3.1.6. Tea garden establishment
In spite of the current weed status of the gardens, a significant

(X2 = 1948.5, df = 3, p = .000) majority – some 72% to 96% – of the
farmers in the surveyed districts reported that their gardens were es-
tablished by Nursery Bed Operators (NBOs) (Fig. 3b). However, NGOs/
projects contributed to tea establishment: between 1.9% to 36% of the
farmers had their tea established by NGOs especially in Kanungu, Ka-
bale and Rubanda. A very small number of farmers – 0% to 6.5% –
reported that they established the tea gardens themselves albeit under
the Garden Store Approach (GSA) (Fig. 4b).

Tea establishment under the Garden Store Approach (GSA) is rela-
tively recent, with the majority planted between 2015 and 2016. In
Kanungu, the largest percentage (24% to 41%) of tea was established in
2016, Kabale 44% to 72% of tea was planted in 2016, in Kisoro 34% to
63% was planted in 2015, and 38% to 60% of tea under GSA in
Rubanda was planted in 2016. There is a record of some tea estab-
lishments between 2011 and 2014 with marginal increments, and very
few reports of establishments before this period (Fig. 4c).

3.1.7. Farmer involvement in tea establishment
The majority (94% to 99%) of the farmers reported that they were

interested in tea at the time of establishment in spite of the state of the
gardens: the weeding categories have no statistical difference
(X2 = 1.0, df = 2, p > .05) in terms of interest in tea (Fig. 4d).

The largest percentage (38.9% to 73.3%) of the farmers participated
in tea establishment by providing labour at the time of tea planting.
Often this labour was paid, although a few mentioned that they worked
in a social group with no pay. Notably, 9.2% to 34.1% of the farmers
whose gardens are unweeded reported to have only provided land and
not participated in any way. There is however a sizeable number (0% to
21.4%) of farmers with weeded gardens who did not directly partici-
pate at the time of tea establishment. Land preparation, supervision of
tea planting, transportation of seedlings, sensitising farmers, and op-
erating nursery beds were some of the common ways in which farmers
participated at the time of tea establishment (Fig. 5).

3.2. Profiling farmers into clusters: Interrogating structures within the data

In this section, we describe the results from the cluster analysis. The
status of farmers is grouped into about 3 different categories (Fig. 6).
The largest number of farmers belong to cluster A: Moderate income,
moderate household size with middling tea investment (54.0%), fol-
lowed by cluster B: Low income, smallest household size with lowest
tea investment (32.7%), and the lowest composition belongs to cluster
C: High income, largest household size with highest tea investment with
only 13.3% of the total number of plots. Clusters A has about 3 smaller
sub-clusters compared to B and C that have 2 each (Fig. 6). The char-
acteristics of each cluster are summarised in Table 4.

Fig. 4. a) Average number of gardens owned by the farmers, b) who established tea for farmers, c) year tea was established, d) farmers interest in tea at the time it
was established.
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Within the surveyed districts, cluster A (moderate income, moderate
household size with middling tea investment) farmers are predominant
in all the districts (ranging between 4% and 23% of the total), followed
by cluster B (low income, smallest household size with lowest tea in-
vestment) and C (high income, largest household size with highest tea
investment) farmers respectively (Fig. 7a). It appears, from this cate-
gorisation that the majority of farmers that engaged in tea farming are
middling, neither the richest nor the poorest, although these two ca-
tegories exist too. Interestingly, there is no statistical difference
(X2 = 0.81, df = 2, p = .67) in the distribution of clusters within the
districts (Fig. 7a) and neither is there a statistical difference (X2 = 0.47,
df = 2, p = .79) between weeding categories and the cluster distribu-
tion (Fig. 7b). It appears that there is a random chance that a farmer
will engage in weeding in spite of their livelihood typologies. We ex-
plore their reasons for not engaging in weeding further in the next
section.

3.3. Farmers' reasons for not controlling weeds

The majority (28% to 65%) of the farmers highlighted a lack of
finances to control weeds as the main reason as to why weeds had
chocked their gardens. This is followed by the confusion resulting from
the Lead Agency's (LA) failure to fulfil their promise of controlling
weeds accounting for between 7% to 14% of the responses. Others
(some 1.3% to 36%) especially in Kabale are unsure whether the LA is
in fact still in charge of the weeding as they said they are still waiting
for the NBOs to return and weed the gardens. Some farmers (4% to 9%)
highlighted a lack of labour as the main challenge, while a few (1% to
5%) blamed time constraints given the many other activities they are
involved in. Issues of market access especially in Kisoro, large size of tea
gardens, poor sense of ownership of the tea gardens, lack of herbicides,
lack of equipment, ignorance about tea management were also out-
standing (Fig. 8). The reasons for not controlling weeds are not statis-
tically significant (p > .05) when compared across districts

(X2 = 0.81, df = 2, p = .70) or farmer clusters (X2 = 2.7, df = 2,
p = .26).

4. Discussion

In this section, we highlight emerging issues from the data and our
observations during fieldwork. We particularly discuss the farmer
profiles in the light of the problems encountered during the Garden
Store Approach (GSA). Our overarching argument is that the aban-
donment of tea gardens that resulted in weed infestation is pre-
dominantly due to the failures in Uganda's extension system. This
framing interrogates the long–term goal of enhancing rural livelihoods
through commercially viable agricultural options. We also provide
some thoughts on the recent government proposal on institutional re-
structuring where a number of parastatal bodies will be collapsed back
into their mother ministries – the uncertainties this creates for agri-
cultural extension, and broader implications.

4.1. Could farmer livelihood typologies explain the weeding state of their tea
gardens?

The data are mixed. On the one hand livelihood characteristics
could be blamed for the state of the tea gardens in Kigezi sub-region,
but on the other, livelihood typologies alone are not sufficient to ex-
plain why the tea gardens were abandoned, but an amalgamation of
various factors including extension weaknesses. We explore some of the
characteristics as follows.

Tea is typically labour intensive (Riisgaard and Okinda, 2018), but
relatively low paying (Munyambonera et al., 2014), and with the
household sizes from our data (within the Kigezi sub-region), the
number of members is not sufficient to meet the labour demands given
competition from other enterprises (pers. communication with a local
Nursery Bed Operator in Kisoro; also see Van Campenhout, 2016). We
lack evidence from our data though that labour for weeding is typically

Fig. 5. Activities which farmers engaged in at the time of tea establishment under the GSA.

R. Twongyirwe, et al. Agricultural Systems 176 (xxxx) xxxx

10



provided by children (in which case this activity would compete with
their schooling). However, the data show that weeding was always
more likely (although not always the case) amongst farmers with a
higher annual income, as they are able to acquire external labour. A
shift from low to high intensity agricultural systems (such as tea) must
be matched by financial means to sustain the enterprises where labour
intensive agronomic practices are required, or support could be ob-
tained through (e.g. women) group efforts whose wage demands have
been shown to be generally “low and affordable” (Gurung and
Mukherjee, 2018). But the largest majority of the farmers are still
grappling with day-to-day subsistence (Kawooya et al., 2015). The data

reveal that overall, the average annual household income from the
sampled districts is lower than the annual average nominal household
incomes for South Western Uganda (UGX 5,076,000) and for Uganda
(UGX 5,436,000) over the period 2012/2013 (Uganda Bureau of
Statistics (UBOS, 2014) for instance – although the confidence interval
is large, skewed by poorer farmers in Kisoro, offset somewhat by richer
farmers in Kabale and Rubanda. This has far–reaching implications on
which enterprises farmers will rationally choose to improve their in-
come levels: and tea was a good idea, although significant sizes of land
are required to make the enterprise viable (Waithaka et al., 2006).

The total size of land owned by farmers that participated in the GSA

Fig. 6. Dendrogram showing 3 cluster groupings of the tea farmer households in the surveyed districts.
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Table 4
Description of the clusters generated from household survey data (mean ± 95% CI).

Cluster (and percentage of
total, n = 1208)

Summary of cluster peculiar characteristics *Cluster classification

A (54.0%) Moderate land size (8.2 ± 1.2 acres), moderate land size under tea (4.8 ± 1.3 acres), moderate
annual income (UGX 4,452,334 ± 1,086,482), moderate household size (7 ± 0), moderate
number of tea gardens (2 ± 0)

Moderate income, moderate household
size with middling tea investment

B (32.7%) Lowest land size (8.2 ± 1.2 acres), lowest land size under tea (2.6 ± 0.5) acres), lowest
annual income (UGX 2,077,066 ± 285,029), smallest household size (4 ± 0), lowest
number of tea gardens (1 ± 0)

Low income, smallest household size with
lowest tea investment

C (13.3%) Largest total land size (22.4 ± 4.4 acres), largest land size under tea (8.1 ± 1.6 acres),
highest annual income (UGX 7,603,291 ± 2,405,330), largest household size (10 ± 0),
largest number of tea gardens (4 ± 1)

High income, largest household size with
highest tea investment

*Cluster classification names are derived from outstanding characteristics from the continuous variables.
Bold highlights variables that stand out from which the cluster classification is derived.

Fig. 7a. Distribution of household clusters within the surveyed district.

Fig. 7b. Relationship between farmers' garden's weeding status and their livelihood typologies.
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is indeed higher than the average in each of the districts where the
study was conducted (Munyambonera et al., 2014). The propensity to
engage in commercial tea production is motivated by the availability of
“extra land” to engage in non-food crop farming – with sometimes up to
half of the total land allocated to tea, although this land was not ne-
cessarily contiguous. The largest sizes of land in Kigezi sub-region were
found to be owned by institutions such as churches, schools and lower
local governments – but these were very few cases. For instance, in
some areas in Kisoro (e.g. Nkuringo), tea was grown in the buffer region
(government owned land) between Bwindi Impenetrable National Park
and local people's gardens to reduce human–wildlife conflict (Seiler and
Robbins, 2016). The Lead Agency (LA) targeted institutions (e.g.
churches, NARO, Lower Local Governments) who own larger chunks of
land to spare for tea growing in especially Kisoro and Kabale. The LA
used influential people (e.g. institutions leaders, especially bishops, and
politicians) to convince people to avail land for tea, although in some
instances collusion and coercion were reported (pers. Communication
from local NBO). To some extent, the large sizes of land under tea seem
to have made weeding using (unpaid) household labour prohibitive, as
farmers with unweeded gardens generally had larger sizes of land
compared to their counterparts with weeded gardens. It is unclear
whether, because the plots owned are not in the same location, access
was problematic, as this did not come out during the data gathering. It
is not uncommon to have gardens spread apart in these rural areas,
although the terrain where some of the gardens are located is extremely
steep. Tea seems to have been an appropriate enterprise for such areas
however (Bolwig et al., 2001; Wortmann and Eledu, 1999).

The farmer livelihood clusters however portray a more nuanced
picture of the complexity in judging farmers' abilities to manage tea
based on their typologies. A careful examination of the clusters reveals
that, the majority of the farmers that participated in tea establishment
under the GSA were not the “poorest” from our data (cf. Fig. 6 and
Table 4). It is plausible to believe that if such farmers are supported
through a focused extension service, they might have the ability to take
care of their tea gardens to maturity. But this would need piloting, and
further examination. The role of extension is explored further in the

next section.

4.2. Thoughts on extension, the role of politics and recent proposals to
restructure government parastatals

4.2.1. Some outstanding dilemmas
The tea industry in Uganda is faced with numerous challenges in-

cluding rising production costs, aging tea bushes, high overhead costs,
bad agricultural practices, low labour productivity, climate change and
dilapidated infrastructure (Kawooya et al., 2015). The intentions of the
GSA were initially well founded: to expand tea in Kigezi sub-region,
with a view that some of the challenges mentioned above are addressed
(see background in Section 1.1). The GSA was set up in such a way that,
the Lead Agency, through local Nursery Bed Operators (NBOs), estab-
lished tea in farmers' gardens with minimal/no involvement of the
farmers. However, such an approach raises questions about farmers'
ability and willingness to manage the enterprise and the sustainability
of the tea project more generally. Interrogation of our data reveals that,
in fact, most of the farmers were involved in the tea planting in some
way (especially through provision of labour) – and that they were very
interested in the enterprise (Fig. 4d). There is a fairly large number with
unweeded gardens whose owners claimed no involvement though. Such
farmers stressed that the NBOs who planted for them should have
continued to work with them, to implement basic agronomic practices
to ensure that the tea matures. Previous studies have shown that de-
velopment projects that do not actively involve the intended bene-
ficiaries do not often achieve the intended objectives (Francis and
James, 2003; Neef and Neubert, 2011). Our interviews with some
farmers revealed that NBOs persuaded, coerced or bribed “uninterested”
farmers to “offload” their overgrown plantlets into their gardens from
the nursery beds – with promises of sharing the payment once the LA
fulfilled his obligation. Such incidences resulted in the Chief Adminis-
trative Officer of Kanungu district to, for instance, issue a directive to
arrest and imprison culprits (Kanungu District Local Government
2016). There isn't any evidence that this directive was followed.
However, there are on-going court battles at the time of writing

Fig. 8. Farmers' reasons for not controlling weeds in their tea gardens.
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regarding delayed payment of the LA and NBOs by the government
through NAADS/OWC (see for instance http://accu.or.ug/igg-throws-
out-ministers-claim-against-garuga/ accessed on 3.07.2019).

Interestingly, farmers' perceptions of the leading drivers of the weed
infestation are twofold: lack of finances to control weeds and a lack of
extension support (our addition) from the LA. Our informal interviews
with some local leaders revealed that, while the majority of the farmers
reported that they were interested in the tea enterprise at establish-
ment, and even a sizeable number participated by providing labour
time at the time of planting, this was true for the earlier (initial) period
of the tea development project in especially Kanungu where the LA was
supposed to perform most of the functions as stipulated under the MoU.
The promises by the president and other local leaders raised significant
interest in the tea project and increased farmers' expectations.
According to the October 2011 MoU between the LA and Kanungu
District Local Government (the Development Partner), the two parties
were “supposed to provide field extension services to the farmers related to
tea agronomic practices”: the LA was to “transport the (tea) seedlings to a
central point accessible to beneficiaries/framers, and oversee the distribution
of plantlets from nurseries to identified farmers”. As an addendum to the
2011 MOU, in 2014, the LA was given exclusive rights to the tea project
activities of “procurement of clonal tea plantlets from qualified nursery
operators, training of nursery operators, tea farmers and monitoring and
evaluation (M&E) of the project activities” (MoUs). However, neither LA
nor the Development Partner performed the agreed upon tasks despite
the LA being paid over 1.4 billion shillings for the same tasks. No ex-
tension services were provided in the two district of Kisoro and
Kanungu during that period (see https://businessfocus.co.ug/govt-lose-
shs100bn-kigezi-sub-region-tea-project/ accessed on 3.07.2019).

When the LA abdicated it major roles (c. 2015/16), most NBOs in
many parts of Kigezi sub-region assumed the role of planting and
maintaining the tea gardens for the first six months for the “unin-
terested” tea farmers with a hope that they will be paid later (Key in-
formant in Kanungu). After the expiry of the initial six months, and
NBOs disengaging, a sizeable number of tea farmers who had only
provided land and not participated in any way were worse hit by the
weed problem. Such farmers often did not have the manpower and
resources to manage the enterprise given the fact that tea growing in
the hilly parts of Kigezi is very labour intensive especially in activities
such as opening new fields, weeding, spraying and eventually plucking
and transportation of green leaf to the collection centres. A recent
follow up visit (in Nov/Dec 2018) in for instance Kabale district re-
vealed that a few farmers were beginning to uproot the tea and convert
the land to potato gardens. There is no scientific evidence that potato
production might be more suitable than tea in this area, an area for
further investigation. In other areas however, worrying forms of land
grabbing by the local NBOs were highlighted: farmers (owners) were
not allowed to have their land back at will and were threatened in case
they removed the tea before they were paid by the LA. This created
large uncertainties regarding land (and tea) ownership following tea
establishment through the GSA. Some tea farmers feared that the LA
and NBOs who planted tea on their gardens may at one time reappear to
claim tea gardens and their land too. In some places, there were claims
that farmers never attended to their tea in the gardens to feed the lu-
crative tea cuttings business – as NBOs sought for clones from the
farmers. Sources of planting material remain unregulated, and there
were concerns that the clones currently planted have not been proven
to be the best for the region.

While market access could be a serious problem in for instance
Kisoro – because of the failed promise of a tea factory, this could be a
deterrent for spending time in tea gardens as the future of the markets is
uncertain. Larger uncertainties about market access for their tea
emerged in a number of areas. Indeed, some places are very remote, and
access by road is difficult in several parts of the Kigezi sub-region. The
factories are either non-existent or are located very far away (recent
fieldwork however revealed that the factory in Kabale is now

functioning). Some farmers with maintained (weeded) fields have their
tea at harvesting (picking) stage. However, the cost of transportation to
the factory outweighs the returns obtained from the green leaf.

4.2.2. Political influence and connivance
To get a clear understanding of the role of politics in sabotaging tea

expansion, we take a critical look at Kanungu district within the Kigezi
sub-region, where this program was initiated. Kanungu district, and the
Kigezi sub-region more broadly is a strong political fortress for the
ruling government (the National Resistance Movement party headed by
Yoweri Kaguta Museveni) that has been in power for over 30 years. To
cement political support in the 2011 and 2016 elections, the president
pledged to improve the livelihoods of farmers through tea establish-
ment (cf. introductory sections of this paper), including provisioning of
free planting materials and establishment of new processing plants.
Notably, tea has been in existence in Kanungu district (together with
other crops such as coffee, banana, millet, and pineapples) for ‘a long
time’ in especially Rugyeyo, Mpungu, kayonza and Kirima sub-counties.
A highly placed political actor (referred to as the Lead Agency “LA” in
this paper), who owned large tea estates in Kanungu district, offered to
deliver the presidential pledge, with costs being met by the central
government. Drawing on his expertise to support new tea establish-
ments seemed plausible. However, he was more interested in business
gains rather than supporting farmers (pers. communication with key
informant in Kanungu). Notably, the proprietor of the Kinkiizi
Development Company (also the Lead Agency) is one of the founding
members of the Forum for Democratic Change, one of the leading op-
position parties in Uganda while the Local Member of Parliament (for
Kinkiizi East Constituency) and Minister of State for Housing is a strong
member of the ruling party in Uganda. Equally important, the
Chairman of Kinkiizi Tea Nursery Operators Association, one of the
largest NBOs in Kigezi Sub-region is a strong local government politi-
cian from the ruling party. Thus, any decision taken bears political
dimension connotation, either for or against the ruling party. Some key
informants suggested that the government might have agreed to finance
his proposal (as the LA) in an attempt to lure him to the ruling gov-
ernment.

To achieve the objective of tea expansion within the marginal areas,
the LA sub-contracted Nursery Bed Operators (NBOs) to supply plant-
lets to the farmers, and assist with the actual planting of the tea. One
key informant criticised the LA for not having sufficient technical skills
to provide extension support for tea establishment in the new areas.
Indeed, the NBOs who established tea had minimal engagement with
the farmers (evidenced from our data). It was further mentioned that
although the LA was involved in 2010/11 through the supply of tea
plantlets from NBOs, the majority of the farmers involved at the time
had a buy-in and did the planting themselves. Our data indeed show
that in such areas, weeds have been relatively well controlled even
without support from the LA. The GSA seems to have had two faces,
becoming more aggressive and less interested in supporting farmers in
the later phase of its implementation, resulting in many beneficiaries
having unweeded gardens. NBOs therefore portrayed themselves as
business speculators (they are not necessarily tea farmers) who colluded
with the LA to claim payment for services that were poorly (or not)
provided as noted in the Auditor General's report: “It was noted that
4,440,507 seedlings were supplied instead of the recommended 2,369,333
seedlings resulting into excess supply of 2,071,174 seedlings valued at
Shs932 million at a market rate of Shs450 per seedling, and “I noted that
there was no proper mechanism to verify the acreage prior to supply of
seedlings. There is a risk that seedlings were supplied to non-existent farms.”
(https://businessfocus.co.ug/govt-lose-shs100bn-kigezi-sub-region-tea-
project/ accessed on 3.07.2019).” This report resulted in a stand-off
between the government and the LA and the NBOs. In an attempt to
recover their money, the NBO in Kigezi sub-region petitioned the local
Member of Parliament and Minister of Finance, Ministry of Agriculture,
Animal Industries and Fisheries (MAIIF), NAADS and later Inspector
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General of Government (IGG) to compel the LA to pay them UGX 1.316
billion. Later, the LA through a fake association of NBO accused the
Local MP and Minister of Finance for sabotaging the project and poli-
tical interference (https://www.igg.go.ug/updates/media/kanungu-
tea-growers-accuse-minister-of-sabotage/ accessed on 3.07.2019).
Subsequently, the LA accused the Local MP and Minister of State for
Housing of defamation and asked the IGG to dismiss the allegation. In
2018, the IGG ruled in favour of LA http://accu.or.ug/igg-throws-out-
ministers-claim-against-garuga/ accessed on 3.07.2019). While our
description in this section focuses on Kanungu, the issues discussed are
widespread within the other districts where this investigation was
conducted.

The messiness of the politics precluded farmers from gaining
meaningful support in tea establishment. Weed infestation is one in-
dicator of the many underlying problems. The mixture of both LA
success (especially in the earlier period) and failures (in the latter
period) in Kanungu for instance, could have been enhanced and averted
respectively through a targeted tea extension program. The farmers
were left to fend for themselves for a long time without extension
support. During fieldwork, we were constantly asked about what
farmers should do at various stages of the tea development – a clear
indicator of limited knowledge of the required agronomic practices to
obtain a good tea harvest.

4.2.3. Restructuring government parastatals
The government is in the process of restructuring parastatals that

were born out of ministries – with a view to collapse most of them back
to their mother ministries, to trim government expenditure, reduce
redundancy, and apparently improve service delivery. The future of
NAADS and OWC are uncertain under this proposal, and so is the way
the extension agenda will be operationalized. At the time of writing, a
national committee working on the national tea policy is drafting a
policy to be readied by the end of 2018/early 2019. Two of the authors
of this paper are on the national steering committee for this policy.
From anecdotes, there is a strong push from the private sector to have
their own tea authority (Tea Development Authority) and an extension
worker in regions where tea is grown as a major cash crop. This ap-
proach, to create more bodies does not however sit comfortably within
the recent government's thinking. We can only speculate the outcomes.
What is undeniable however, is that extension in the tea sub-sector
requires attention. Extension workers knowledgeable of tea can be
sourced from established tea estates and universities. The extension
service should at least focus on sustainable tea production in the face of
variable climatic regimes (e.g. see Biggs et al., 2018), an effective use of
external agricultural inputs (such as fertilisers) in ways that are not
detrimental to the environment (de Yang et al., 2018). Tea requires
large amounts of macronutrients to do well (ibid), however there was
hardly any mention of fertiliser application during the fieldwork. The
extension service should be sensitive to farmers' needs and complex
socio-cultural issues, in a manner that it doesn't necessarily raise very
high expectations, as was the case with the GSA. The politics of the
extension system is partly to blame for the mess of the tea expansion
approach in Kigezi sub-region. Managing the politics in ways that
farmers are not entangled in the mess requires substantial thought.

5. Conclusions

In this study, we explore how a good idea to expand tea the Kigezi
sub-region to improve livelihoods was not matched by a robust exten-
sion system. We show how the Garden Store Approach (GSA) model did
not necessarily target farmers and their wellbeing, and it doesn't really
seem to have been genuinely aimed at expansion of tea production in
the region, but rather for business gains by unscrupulous well con-
nected business men – masquerading as experts in tea expansion in the
region. Local governments' involvement in the GSA through binding
agreements of this nature were never well considered, in our view. This

model is the first of its nature in Africa as far as we are aware, and
should certainly not be replicated elsewhere.

The weed infestation of the gardens could also be blamed on
farmers' livelihood typologies (farmers are not in position to manage
the enterprise using their own resources) as well as the extension
system. It is however not all grim, the tea can be salvaged from wastage
through employing extension personnel knowledgeable in tea produc-
tion – these can be sought from the established tea factories in the re-
gion, and integrated in the government system. The construction and
completion of the tea factories in Kisoro and Kabale respectively could
solve the problem of distance: in Kabale there is one that is now
functional, and plans for another in Kisoro are underway. Farmers with
unweeded gardens could be supported to control the weeds, and prune
the tea bushes, to save the government from losing more funds in the
tea sub-sector, to achieve the intended objectives of the tea develop-
ment project. For farmers to gain more generally from tea, deliberate
efforts to provide extension support that is devoid of unnecessary (ne-
gative) politics are required in Kigezi sub-region, and areas facing si-
milar challenges in Sub-Saharan Africa.
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