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Abstract

There is now considerable interest to understand how local communities experiencing climatic risks can ben-
efit from climate change responses. As this agenda unfolds, there is need to understand the impact of climate-
related interventions from the perspective of local populations targeted by such projects. Existing assessment
approaches tend to concentrate on the environmental and economic impacts of projects that minimise green-
house gas emissions. This study assesses the social aspect of a domestic biogas project that was intended to
address the twin challenges of poverty and climate change in Sogwala village, Zimbabwe. A three-tier method-
ological execution process was adopted, involving field reconnaissance, household survey and key informant
interviews. The focus was on measuring the social dimension of the changes brought about by the project, from
the experiences of participating households. With a consciousness of assessment challenges associated with
community projects, social capital parameters were used to assess the project’s contribution to the social well-
being of the villagers. Overall, results show that the biogas project has the potential to facilitate social devel-
opment through improved trust and social networks. Despite the contested climatic benefits associated with
small-scale household biogas digesters, projects of this nature can enhance community relationships and net-
works, upon which other development interventions can be operationalised.
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1. Introduction

As the world warms up to embrace mitigation, a cli-
mate change intervention strategy defined by the
Intergovernmental Panel on Climate Change (IPCC)
as a package of measures to both cut sources of
greenhouse gases (GHGs) and enhance their sinks
(IPCC, 2014), it is pertinent to evaluate the broad
impacts of mitigation projects. Not only should such
efforts be concerned with minimising atmospheric
GHGs, but they should also create opportunities to
address the poverty situation of communities af-
fected by climate change. The latter strand, requir-
ing that communities experiencing climate-related
disturbances be given some attention, calls for rig-
orous examination of the nature of changes that the
people experience following mitigation projects.
This suggests that climatic interventions should be
challenged to give meaningful changes to the people
at risk of climatic disturbances. There are notable
insights about the role of renewable energy in in-
creasing energy security (Mandelli et al., 2016; Sur-
roop et al,, 2019; Hamed and Bressler, 2019). For
example, similar projects were reported in Mozam-
bique and Tanzania (Ahlborg and Hammar, 2014),
Nepal, Peru and Kenya (Yadoo and Cruickshank,
2012) and India (Palit, 2013). Similarly, in Zimba-
bwe, the climate mitigation agenda has seen in-
creased appetite, largely by the development com-
munity, to embrace clean energy interventions.
This has created opportunities for making energy
accessible to rural communities. Given their re-
moteness and the general high cost of setting up
conventional energy infrastructure, many rural ar-
eas in the country would have taken ages to access
clean energy and to benefit from the spill-over ef-
fects associated with such projects.

However, the adoption of these projects (Boers,
2012; Mwirigi et al., 2014), including their intended
environmental and socio-economic benefits in sub-
Saharan Africa, have received mixed reviews (Ar-
thuretal,, 2011; Landi etal., 2013; Gabisa and Ghee-
wala 2019). As such, there is still controversy in the
anticipated climatic benefits of small-scale house-
hold biogas digesters in many places where such
projects are being carried out (Bruun et al,, 2014;
Somanathan and Bluffstone, 2015). This dispute
tends to mask the social benefits that accrue to com-
munities adopting biogas projects. Conscious of the
mitigation contribution debate associated with
such projects, this study examines whether the so-
cial networks created from community interactions
during the course of the biogas projects can create
development opportunities beyond the projected
climatic benefits. This paper assesses the social di-
mension of the changes brought about by a domes-
tic biogas project implemented in the rural village
of Sogwala in Zimbabwe.

First, the paper gives an overview of the donor-
driven household biogas project in Sogwala. The
contemporary scholarly insights emerging from the
diffusion and effectiveness of biogas projects within
the climate change discourse are also given. Also
highlighted are the assessment gaps and complexi-
ties associated with twinning the complex topics of
climate change and poverty in terms of social sus-
tainability of development projects. A social capital
theoretical framework is used to situate the meth-
odology that the study uses to assess the social facet
of the biogas project. Within this framework, results
based on the social impact indicators of the project
from the perspective of villagers interviewed are
presented. The discussion is also woven around the
project’s contribution to community relationships
and networks.

2. Overview of the biogas project in
Sogwala village

Sogwala is a dryland rural village located in Gweru
Rural District of Midlands Province in Zimbabwe. It
is located about 80 kilometres west of Gweru, the
city which is the capital of Midlands Province (see
Figure 1). The area falls in agro-ecological region 4,
which is associated with a dry climate. In Zimba-
bwe, climatic suitability for farming largely declines
from region 1 to region 5 (Mugandani et al. 2012).
The area experiences low rainfall (450-650mm
mean annual rainfall), which makes crop farming a
challenge even in normal rainfall seasons. However,
the dry ecological regions are known to be more fa-
vourable for livestock production than the wetter
ones, and this is the main agricultural activity, and
so the main source oflivelihood, of the villagers. The
perennial flow of Vungu River supports horticul-
ture, which often supplements the income of some
households, who market their produce as far as
Gweru. Earlier studies indicate an average cattle
herd size of 7.1 per household (Christensen and
Zindi, 1991) but this is believed to have declined
largely, because of climate change (Tavirimirwa et
al,, 2013; Masama, 2016). Threats to livestock pro-
duction mainly emanate from climate change-re-
lated high temperatures and declining rainfall that
deplete grazing pastures and water sources
(Chanza et al., 2018). Notwithstanding these chal-
lenges, Boers (2012) reported high potential for do-
mestic biogas projects.

In Zimbabwe’s rural areas, wood fuel is the pri-
mary source of domestic energy, and is used for
cooking, lighting and heating by over 90% of rural
people. With increased demand for farming land
and irregular electricity supply in urban areas, this
situation exerts pressure on forestry resources (Bo-
ers, 2012; Marambanyika et al., 2016). The popula-
tion density is 15.59 per km? and smallholder peas-
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Figure 1: Location of the study area.

ant families occupy state land (ZimStat, 2013).
Chanza et al. (2018) report that the livelihoods of
rural populations in Zimbabwe are already showing
signs of vulnerability to climatic forces. This unsus-
tainable situation triggered the government, with
support from development partners, to embark on
the development of sustainable energy projects tar-
geting rural communities. Sogwala Village in
Dufuya Ward was among the communities targeted
for piloting the biogas project, hence the choice of
this case study.

In Gweru Rural District, about 85% of the house-
holds use wood for cooking and only 9% have ac-
cess to electricity. The literacy level is 95% (96%
for males, 94% for females) (Zimstat, 2013). Due to
growing rural poverty, the villages are supported
by development programmes coming largely from
donors. The development focus of these partners
covers sustainable livelihood programmes, with an
assortment of community support projects in the
areas of energy, health and agriculture. The biogas
project was implemented by Heifer International
Zimbabwe (HIZ) in 2003 as a sustainable energy
and conservation branch of a much larger inte-
grated wetland protection, management and utili-
sation project. It involved installing low-cost bio-di-
gesters that harness animal waste to produce bio-
gas for household cooking, heating and lighting. The

support given by HIZ was broad - involving con-
structing livestock shelters, poultry pans, and pro-
moting improved cook stoves, dairy programmes,
tree-planting, environmental projects and rota-
tional grazing. Prior to this project, the villagers had
been using a mix of energy sources, but a baseline
study conducted by HIZ revealed that fuelwood was
the main source of energy for cooking. Given that
participation in the project was free, almost all the
villagers had biogas plants installed at their home-
steads. Notwithstanding the operational challenges
reported by Boers (2012), the support given by the
donors has helped the beneficiaries to maintain the
bio-digesters. While the contribution of such pro-
jects to the relief in pressure in forestry resources
has been studied elsewhere (Reed et al,, 2015), not
much is known about the social aspect of the biogas
projects in Zimbabwe.

3. Literature review

3.1 Evaluation of biogas projects

Climate change continues to push for significant at-
tention in the energy sector, which is responsible
for 35% of anthropogenic GHG emissions (IPCC,
2014). Within this drive, the biogas sector has at-
tracted critical thoughts as a clean energy source
(Cuéllar and Webber, 2008; Pathak et al., 2009,
Cornejo and Wilkie, 2010; Arthur et al., 2011; Mo-
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han et al, 2012; Boulamanti et al,, 2013; Bruun,
2014; Somanathan and Bluffstone, 2015). Notwith-
standing this growing interest, the adoption of bio-
gas projects in developing countries appears to
have some challenges (Bruun et al., 2014; Mwirigi
et al,, 2014; Tigabu et al,, 2015; Bekchanov et al,,
2019). Similarly, evaluation of implemented pro-
jects has not reported much on the social aspect.
Bruun et al. (2014) and Pilloni et al. (2020) indicate
several benefits of small-scale biogas production on
farms, including savings on firewood, and health
gains from reduced soot and odours from emis-
sions. However, Bruun et al. (2014) warn that the
characteristic poor management of biogas digesters
and distribution system of the gas results in me-
thane leakages that compromise the mitigation ad-
vantages - methane gas is 25 times more lethal as a
GHG than carbon dioxide.

A limited but growing number of studies focus
on the adoption and diffusion of biogas projects in
developing countries. In rural Pakistan, a recent
study conducted by Yasmin and Grandmann (2019)
revealed that wealthy farmers are more likely to
successfully adopt biogas technology. The authors
identified poor operational methods, lack of
maintenance and training facilities as the main rea-
sons for the functional failure and discontinuation
of biogas plants. In Israel, Pilloni et al. (2020) ob-
served that patriarchy and financial limitations rep-
resented barriers to biogas adoption and diffusion,
while knowledge dissemination, and financial and
policymaker support were seen as critical drivers
for biogas technology uptake. Bekchanov et al.
(2019) explained reasons for slow adoption in bio-
gas technology despite promising potential in en-
ergy security and climate change mitigation. The
reasons they cited were mainly knowledge and
technology gaps. Their comments resonate with
earlier insights by Cornejo and Wilkie (2010) and
Mshandete and Parawira (2009), who also pointed
out technology filtration challenges in developing
countries.

Indraprahasta and Alamsyah (2014) highlighted
development opportunities associated with imple-
menting biogas projects in rural areas. They
pointed out that, despite several decades of devel-
opments in the sector, very few studies have been
conducted to understand how biogas interventions
influence rural development. In their report on
their study, conducted in Indonesia, the authors re-
veal that benefits were not confined to the infra-
structural, economic and environmental aspects,
but also covered the human-cultural dimension of
the impacts. A review of Rwanda’s National Domes-
tic Biogas Programme by Landi et al. (2013)
showed limited success, largely owing to lack of fa-
miliarity with biogas technology and minimal insti-
tutional capacity. The available biogas projects doc-

umented concentrate mostly on technological and
policy aspects (Mshandete and Parawira, 2009;
Landi et al.,, 2013; Tigabu et al,, 2015) and human
capacity gaps (Cornejo and Wilkie, 2010), with lim-
ited attention to the social impacts reported by ben-
eficiaries of such projects. Mshandete and Parawira
(2009) reviewed biogas technology research in
sub-Saharan Africa, and noted limited research on
the topic. Later, Mwirigi et al. (2014) acknowledged
growing research on the diffusion and accessibility
of biogas technology, but identified several socio-
economic factors that hamper widespread adoption
of small-scale biogas digesters in the region. Ami-
gun et al. (2012) suggested that biogas provides an
opportunity to improve quality of life of communi-
ties in Africa, as interventions in this sector can pro-
mote adequate, affordable, efficient and reliable
high-quality energy services. Similarly, Yasmin and
Grandmann (2019) showed that biogas adoption
significantly impacts on household and village in-
comes and minimises fuelwood expenditures and
collection time. Overall, the researchers cited here
corroborate the view that biogas technology is ca-
pable of unlocking development opportunities and
contributing towards poverty alleviation. However,
the question of the social sustainability of such pro-
jects, particularly what happens to the community
following the withdrawal of technical support by
development partners, has not received intensive
scrutiny in most assessment exercises of biogas
projects.

3.2 A social dimension focus

The theoretical focus used to examine the social im-
pacts of the biogas project revolves around the con-
cept of social capital. This dimension acknowledges
the social resource base and shared values of soci-
ety and its constituent groups and networks (Lin et
al,, 2001). As a concept, social capital is understood
as the glue that holds society together (Brunck-
horst, 2002; Grootaert and van Bastelaer, 2002;
Blanco and Campbell, 2006; Field 2008). Brunck-
horst (2002) refers to it as the state of social rela-
tions amongst people in groups or communities,
while Grootaert and van Bastelaer (2002) describe
social capital in terms of the institutions, relation-
ships, attitudes and values that govern such inter-
actions. The most popular definition comes from
Putnam (1996:66), who equates social capital to
‘the features of social life - networks, norms and
trust - that enable participants to act together more
effectively to pursue shared objectives’. Social capi-
tal is, therefore, a resource for collective action, in
the sense that it can be mobilised by communities
in order to collectively achieve a wide range of ben-
efits that are related to their livelihoods (Lin et al,,
2001; Engbersen et al., 2006). Scholars assessing
social capital mostly focus on the question of inter-
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connectedness of social groups and people (Malan,
2004; Gates and Lee, 2005). From Putnam’s defini-
tion of social capital, it can be deduced that net-
works include a wide variety of formal and informal
social groups and communities with an unlimited
number of functions. Networks of friends and fami-
lies are obvious examples, as are clubs, associations
and working groups. The research community has
treated such networks as structural social capital,
highlighting the connectedness of people as an im-
portant element in social capital. Structural social
capital can further be divided into bonding, bridg-
ing and linking capital (Coleman, 1988). In essence,
the more social groups people are involved in, the
stronger social capital is (Grootaert and van Baste-
laer, 2002; Field, 2008).

For purposes of developing the measurement
tool of social capital, it is vital to understand and de-
fine its components. Bonding capital, for instance,
enables cohesive relationships and cooperation
within a single social group or society, while bridg-
ing capital facilitates cohesive relationships and co-
operation between different social groups (Putnam,
2000). Linking capital enables cooperation between
communities or groups and external authorities
that may include governmental departments and
non-governmental organisations (NGOs) Grootaert
and van Bastelaer, 2002). Norms in Putnam’s
(1996) definition - also known as cognitive social
capital (Grootaert and van Bastelaer, 2002) - un-
derlie the functionality of networks (Uphoff and Wi-
jayaratna, 2000) and therefore refer to the ingredi-
ents which facilitate cohesion and cooperation
within and between communities and groups (Fu-
kuyama, 2001). Examples include so-called ‘tradi-
tional values’, which, according to Fukuyama
(2001), refers to elements such as honesty, reci-
procity and simple and timeous honouring of com-
mitments. Reciprocity is, however, sometimes iso-
lated as a key norm in social capital. It entails mutu-
ally supportive behaviour being expected from
members of a social group or community through
embedded reciprocal relationships embedded (Put-
nam, 2000). The same can be said for the issue of
trust, which, when it is evident amongst members
of a community, is an essential and enabling factor
when cooperation is at stake (Pretty, 2002). The
present study uses these social capital elements to
understand the change in community relationships,
networks and interactions resulting from the op-
portunities created through participating in the bi-
ogas project.

4. Methodology
From the theoretical analysis of social capital pre-
sented, the study isolated three social indicator

themes and their specific indicators as: structural
(social group membership), cognitive (trust), and
social capital outcomes (cohesion, cooperation and
empowerment). This selection guides the subse-
quent development of the research protocol shown
in Figure 2. A three-tier methodological execution
process was adopted, involving field reconnais-
sance, household survey and key informant inter-
views. The first stage involved a preliminary field
assessment to establish rapport with community
gatekeepers (i.e., village head, headman and coun-
cillor), to identify project officials from HIZ and to
choose a field assistant familiar with the village. The
HIZ provided a list of the 301 households who par-
ticipated in the biogas project. The second stage
constituted interviews with selected heads of
households. Interviews were administered to se-
lected households with the help of the field assis-
tant, who understood the cultural formalities and
the location of the households. The last stage se-
lected key informants in order to understand their
perceptions of the potential to enhance community
development initiatives from the strengthened re-
lationships and networks.

Adopting a systematic random sampling tech-
nique, the study targeted every third household af-
ter assigning random numbers to the 301 house-
holds. As such, 100 households participated in the
research. The head of each household, or the one
that would give reliable information about the
household’s experience with the biogas project, re-
sponded to the interview. There were 68 female
and 32 male respondents. Participants’ ages ranged
from 31 to 65 years. Questions encouraged the re-
spondents to compare their experiences with and
without the biogas project situation, based on the
social indicator themes. Each social capital element
was measured from the specific indicators as
shown in Table 1. Thus, the questions solicited par-
ticipants’ ratings of group membership, trust, cohe-
sion, cooperation and empowerment, and if they
felt these could be maintained following with-
drawal of external support. Key informant inter-
views were intended to give greater understanding
of the project operation. These informants were
drawn from project officials, government officers
and other opinion leaders in the area. Themes were
generated from the qualitative data in line with the
social capital indicators specified. The study as-
sumed that the influence of other social groups cre-
ated by other projects was minimal. The interview
questions specified that the respondents were to
report on the situation before and after the biogas
project. Respondents were also probed to make
sure that they gave information related to the bio-
gas project.
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Figure 2: Procedure for determining social capital indicators.

Table 1: How the biogas project influenced social capital

Social capital Social capital indicator
element

Description

Structural Social group membership

Increased social group membership within the village
Improved interaction between members of social
groups within the village and with people outside the
village

Cognitive Trust

Improved trust among community members

Improved trust between villagers and their community
leaders and government officials, external organisations
(NGOs)

Increased general willingness of people in the village to
support projects that will benefit the community at
large.

Outcomes Cohesion

Cooperation

Empowerment

Brought a new interconnectedness (ukubumbana) be-
tween people in the village

Replaced disunity and self-centeredness between com-
munity members

Community gained power to make important decision
that could change the total course of their lives.

48 Journal of Energy in Southern Africa « Vol 31 No 4 « November 2020



5. Results

The evidence of how the domestic biogas project in-
fluenced social capital is described in Table 1. A de-
scription of the changes in specific indicators is
given in detail in the form of social groups, trust and
project outcomes.

5.1 Growth and strengthening of social
groupings

The number of social groups that households in
Sogwala belonged to (within the village) before bi-
ogas production contrasted with the situation
thereafter, as shown in Table 2.1 Before the project,
households belonged to an average of 1.78 groups
with a membership of 87% of households falling in
the range of between one and three groups. The
membership situation after biogas intervention
changed considerably. Social group membership of
68% of all households shifted to a concentration be-
tween three and five groups, with households be-
longing to 3.61 groups on average. As such, 62% of
the respondents perceived that biogas production
in their village contributed to the increase in their
social group memberships. The villagers became
acutely aware of the advantages of biogas com-
pared to the other sources of energy that they relied
on before. In view of the health and sanitation ben-
efits of using biogas energy, the villagers were en-
couraged to join existing groups such as local health
(sanitation) and school committees, to share with
others how such benefits have impacted on them.
Upon realisation of the project benefits, those who
were slow to adopt the project later understood the
significance of seriously joining the lead groups to
fully integrate biogas into their energy sources mix.
Specifically, school development committees
served as a platform for villagers to share infor-
mation about the project.

Table 2: Social group membership by house-
holds before and after biogas project

Number of Social group Social group
social membership be- membership af-
groups fore project (%)  ter project (%)
0 9 9
1 34 7
2 31 4
3 22 14
4 4 38
5 16
6 0 12
Total 100 100
Average 1.78 3.61
number

In the interest of boosting land productivity, the
villagers observed that the advantages of adopting
the biogas project went beyond clean energy access.
It was reported that the by-product (sludge) re-
leased from the bio-digester can be used as farm
manure, which they apply in the fields to enhance
food production. Through this, villagers were able
to generate income from the sale of surplus food
(mainly vegetables). Subsequently, many villagers
became members of the local finance or credit
group which helped in household financial manage-
ment issues. The enhanced participation in farming
also led village members to form and join new
groups. These included the local food garden coop-
erative as a platform to gain and share information
and experience about vegetable gardening and crop
and animal farming. This explains the increase in
the average number of social group membership
from 1.78 to 3.61 per household membership as
read in Table 2.

The HIZ organisation introduced essential train-
ing and capacity building based on in-field project
management. Apart from biogas-related aspects
(construction, maintenance and monitoring), the
training also included generic tools such as plan-
ning, implementing, monitoring and reviewing pro-
jects, as well as aspects of communication and mo-
tivation of project members and beneficiaries. The
idea behind training and capacity building was not
limited to the demands of the biogas project, but ex-
tended to building community capacity that would
eventually conceive and develop potential projects
in the future. Due to the perceived success of the bi-
ogas project in their village, the training and capac-
ity building sessions were well subscribed to and
later, in the form of various related groups, became
a key part of community social life. Respondents
(95%) also indicated that the sense of self-suffi-
ciency brought by the project also cultivated a sense
of self-worth amongst the participants. This led to
increased social group membership in the village
through people’s willingness to interact and share
experiences with others.

Due to the new developments and improved in-
teraction within the village, the frequency of inter-
action between the most important social groups
with groups outside the village increased. Slightly
more than half of the respondents (54%) indicated
that the most important group that they belonged
to would meet frequently with groups outside their
village. About 63% of the respondents confirmed
that the biogas project facilitated their frequent in-
teraction with social groups within the village and
with groups and people from neighbouring villages.
A small share of the respondents (8%) also felt that
individuals within the village generally became
more aware of the fact that they share certain infor-
mation, such as the demand for clean energy and
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outside markets. As people from other villages
came to the village to trade for vegetables or ferti-
liser, this common bond, according to the respond-
ents, contributed to a sense of unity between villag-
ers and those from other villages.

5.2 Building of trust

In the face of rural socio-economic adversity, the
project brought about new linkages (ukubumbana).
In the predominant Ndebele local language, uku-
bumbana is the word used in the village to describe
a process of building interaction between two or
more people or groups. This is the result of a closer
cooperation between community members that
was necessitated by the demands of the biogas pro-
ject and, consequently, the development of a better
understanding that most villagers (73%) share
common challenges. Respondents also revealed
that the word ukubumbana is strongly related to the
issue of trust, which suggests that this essential ele-
ment of social capital has grown through the in-
creased interaction of people.

Notably, the trust between community mem-
bers and their community leaders (traditional lead-
ership) and NGOs is a much considered aspect of re-
lationships. It was clear that trust seemed to be a
considerable community asset as far as cognitive
social capital is concerned. Most respondents
(75%) said that the traditional leadership of
Sogwala had always shown real and honest concern
for the villagers’ welfare. Regarding the develop-
ment partners, HIZ as the biogas project imple-
menting agency and other players, the respondents
indicated that they trusted them to a very great
(52%) and a great (35%) extent. They generally
agreed that these organisations deliver on their
promises. The idea of a promise (isethembiso) is sig-
nificant in this case, since a commitment from
someone or an organisation to do something is au-
tomatically viewed in the local cultural context as a

H People could not be trusted

After project

Before project

0 10 20 30 40

promise. If such a commitment is followed by non-
delivery for whatever reason, reciprocity (ukubam-
bamisana) is likely to be compromised at the ex-
pense of trust between two parties. It is evident
from Figure 3 where these findings are presented.

A clear switch took place considering the ques-
tion of trust in the community and the fact that the
statement from the community ‘people could be
trusted after the introduction of biogas’ has gained
ground amongst the respondents by a considerable
71%. The link between this increase and biogas
production sought by the study was discovered in
the unanimous response that previous disunity and
self-centredness between community members
caused by competition over scarce livelihood op-
portunities had been minimised. This was con-
firmed by 74% of the participants. A more united
village community, according to the respondents
and the traditional leadership, was brought about
by the various utilities of biogas and the resulting
communal sense of self-sufficiency.

Results concerning the willingness of people to
support new projects that would benefit the com-
munity, but not necessarily the individual, reflected
project outcomes that surround the question of
trust. The motivation for this, from 95% of the re-
spondents, involved the sense of self-sufficiency,
self-worth and subsequent unity in the community
brought about by biogas and its utilities. As an ac-
tual demonstration of their benevolence in this
case, some of these respondents (96%) specifically
referred to the so-called ‘Pass on the gift’ (dhlulisa
isipho) project which followed the introduction of
biogas in the area. As an initiative of HIZ and the tra-
ditional leadership of the village, ‘Pass on the gift’
involves village members sharing some of their live-
stock’s offspring with less fortunate people. This is
done to extend a network of hope, dignity and self-
reliance within the community.

H People could be trusted

97

74

50 60 70 80 90 100

Figure 3: Respondents’ views on leadership trust before and after the project (%).
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| am totally unable to change my life
I am mostly unable to change my life
| am neither able nor unable to change my life

| am mostly able to change my life

Empowerment

| am totally able to change my life
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Figure 4: Respondents’ views on the social outcomes of the biogas project.

5.3 Project outcomes

The combination of trust and community groups
precipitated into the realisation of project out-
comes as villagers developed an interest in working
together and sharing project experiences. Accord-
ingly, there was evidence that social capital mani-
fests in the form of household cohesion, coopera-
tion in project activities and other livelihood prac-
tices, and community empowerment. The three
considered variables (cohesion, cooperation and
empowerment) are almost predictable, especially if
the results on the possibility of financial assistance,
trust and willingness of people to supporta commu-
nity project are considered (see Figure 4).

The notion of improved cohesion was used by
respondents to explain why they would support a
development project for the benefit of the wider
community. Two reasons were provided to explain
the development of social unity. First, that it re-
sulted from the new interconnectedness (ukubum-
bana) between people that developed from good
cooperation between community members. The
same kind of motivation was also provided by most
respondents when they explained their view re-
garding the possibility of financial assistance from
people outside the immediate family circles. Sec-
ond, that social unity replaced disunity and self-

centredness between community members where
opportunities created by the biogas project enabled
them to have close interaction. When asked to ex-
press their view about social unity in the commu-
nity, a large share of the respondents revealed that
the community is mostly united (71%) or always
united (24%). There were few respondents (2%)
worried about the possibility of conflicts in their in-
teractions in community projects.

As far as cooperation is concerned, favourable
responses were advanced, with 62% of the re-
spondents indicating that members of the commu-
nity always cooperate and 38% indicating that they
sometimes cooperate. Almost two thirds of re-
spondents indicated that motivations for coopera-
tion emerged from the various incentives and utili-
ties associated with biogas production in the vil-
lage. Thus, what spurred people to cooperate
(whether in the different contexts of the various so-
cial groups in the village or to meet the demands of
the actual biogas project) is based on the benefits
that they get out of the biogas project, such as em-
ployment for some, better food security, sustaina-
ble energy, cleaner and more sanitary conditions
around dwellings of the village, among other reali-
sations. This view was confirmed by HIZ as well as
the traditional leadership of the village.
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The question of empowerment assessed the de-
gree to which people have control over issues that
may influence the course of their lives. Most of the
respondents (81%) indicated that they had been to-
tally empowered to change their lives. From the re-
spondents’ revelations, this level of empowerment
mainly resulted from an increasing sense of self-
sufficiency brought about by biogas energy and self-
worth compared to the hardships they experienced
before the project. A small portion of respondents
(9%), however, stated that they did not consider
themselves empowered for personal reasons, be-
cause they still lacked confidence in themselves to
make important decisions that could change their
lives.

6. Discussion

The introduction of biogas production in Sogwala
presented the people with an opportunity to access
clean energy, increase agricultural production and
enhance their livelihoods against a backdrop of
poverty and climatic disturbances. The results pre-
sented in this paper showed that the villagers’ situ-
ation has improved following the project. Through
their participation in the project, villagers were able
to interact, form groups, build teamwork, cement
relationships, build trust, and develop knowledge
and share experiences and skills related to their
survival in the community. This means that the ben-
efits of the biogas project went beyond environ-
mental objectives to include socio-economic gains
largely reflected in health and sanitation, agricul-
tural productivity, income-generation, credit
schemes and community empowerment. These
benefits give pointers to the development of social
capital at the village level. Similarly, Bhuiyan (2011)
and Muller and Coetzee (2012) recognised that
strong social capital holds numerous potential ben-
efits via community development, which relies
heavily on collective action and cooperation. Net-
works, at the level of business corporations, con-
tribute significantly to information and knowledge
exchange and ultimately to productivity and profit
(Lin et al.,, 2001). Thus, the findings of this study
resonate with the views of Putnam (2000), Foster
et al. (2015) and Johnson (2016) about how strong
social capital is at the level of individuals, through
networks and various social ties. Pilloni et al.
(2020) confirmed that the adoption of biogas tech-
nology incorporated learning and changing behav-
iours such as skill development, competencies, so-
cial practices and new social roles among commu-
nity members.

The benefits of biogas project assessed in this
paper seem to be evident at project level. Given this
seemingly limited spatial impact, there is a ten-
dency to ignore these benefits in development dis-
course. For example, Tol (2005) did not account for

localised climatic benefits of such projects as he ar-
gued that the benefits of mitigation are only global.
The present study suggests that the benefits of mit-
igation projects involving biogas energy are both
immediate and long term. Regarding the former
case, villagers adopting clean energy projects can
directly benefit through social capital platforms,
which potentially create opportunities for collec-
tive action in community development initiatives.
In the latter case, the cumulative environmental
benefits of switching to clean energy has obvious
benefits in cutting carbon emissions, albeit at a
small scale. However, the contribution of these
small-scale projects in climatic stabilisation re-
mains contested (Bruun, 2014). Notwithstanding
this debate, the marginalisation of the limited miti-
gation contribution may scare away climatic fund-
ing from communities at risk of climatic perturba-
tions and consequently ignore development sup-
port to vulnerable communities.

However, to report that the project in discussion
has significantly enhanced social capital in the com-
munity would be an overgeneralisation. Although
there are indications that the biogas project could
be sustained - since most households have live-
stock, and animal waste that is used as raw material
is readily available, coupled with the basic technical
skills and capacity to maintain and service the bio-
gas digesters - it can be argued that sustaining the
project may not necessarily guarantee persistence
of social capital gains. There are other factors not
assessed by the study (such as politics and
drought), which could erode both the direct project
benefits and social capital. It is also crucial to point
out that the said benefits do not evenly accrue to all
the village members. The issue of equity in the dis-
tribution of project benefits was not assessed in this
study and this indicator could give a different pic-
ture of social development outcomes. As previously
discussed, the strength of social capital is not only a
factor of the number of social groups that people
belong to, but is determined by how well such
groups cooperate with other groups (within and
outside communities) and importantly, of course,
by the state of existing cognitive social capital (trust
in particular). Social capital is, therefore, a complex
and highly integrated phenomenon. Much has been
written about the value and positive outcomes of
strong social capital which, according to Blanco and
Campbell (2006), can be observed at all scales. For
example, the strength of social capital is an im-
portant predictor of long-term development at the
national level (Muller and Coetzee, 2012), while the
role of strong social capital is described to have an
equally positive effect on local economic develop-
ment via more adequate and efficient performance
of public agencies (Dale and Newman, 2010; Foster
etal, 2015).
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Despite the lack of comparability of the assess-
ment framework used in this study, it is clear that
the case adoption of the social capital framework
has hinted at the predominant factors that underpin
the success of climatic interventions in remote rural
communities. As villagers establish and strengthen
social networks, they create a platform for the suc-
cess of development interventions. Development
agencies from government and civil society can eas-
ily use such platforms as launch pads for project de-
sign, implementation and management. External
development agencies involved in environmental
or climate management projects, for example, can
easily harness such community networks to dis-
seminate information and to give incentives for re-
sponsible environmental behaviour, or give sanc-
tions on environmental insensitive practices in
such rural settings. As Chanza et al. (2018) warned,
climatic interventions that fail to address the devel-
opment needs of people are treated with suspicion
and could be a driver of adaptation failure. Simi-
larly, Gates and Lee (2005) stated that the question
of social sustainability revolves around the prioriti-
sation of basic needs or the improvement of human
wellbeing. Such a contribution, in our view, is in-
tended to inform practical and policy interventions
to guarantee the sustainability of climatic projects.
The findings confirm existing theories about the so-
cial capital dimension of social sustainability. The
findings of this study advance the thoughts of Adger
(2003) that social capital and climate change can
positively be related where projects recognise the
collective action and networks of local communi-
ties. This observation is critical in addressing the
poverty implications of climate change that were
reported by Hertel et al. (2010).

7. Conclusion

An apparent link between a biogas project and
building social capital has been shown in this study.
It can be said that the introduction of the biogas
project generally facilitated the social capital di-
mension of social development. The three social
capital components discussed in this research,
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