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Abstract

Background The majority of mini-grids in Tanzania are managed by private entities, faith-based institutions,

and the government. In contrast, a limited number of mini-grids under community management strive to survive.
Although the concept of “sense of ownership”is considered crucial for mini-grid sustainability in developing coun-
tries, there is limited theoretical exploration of the factors that drive this concept and its effects on community
mini-grid management. This paper assesses the relationship between the sense of ownership among electricity users
and the effective management of two solar community-based mini-grids with different sustainability experience.

Results A sense of ownership plays a role in establishing the decision-making process of mini-grids among village
energy committee members toward sustainable or unsustainable management. The mechanisms behind the sense
of ownership among community members toward managing mini-grids are largely expedited by the strong leader-
ship of village energy committee members, community participation in decision-making and resource mobilisation,
especially in the preparation, design and implementation phases of mini-grids.

Conclusions A sense of ownership is found to influence the effective management of community mini-grids
in Tanzania. When designing mini-grid project policies and programs that target respective communities as prospec-
tive owners, energy practitioners and policy-makers should consider creating an environment that nurtures a sense

of ownership.

Keywords Community mini-grids, Community participation, Community management, Sustainability, Solar,

Ownership

Background

The electricity access rates in sub-Saharan Africa are
among the lowest despite an increase in global electricity
access between 2010 and 2020. In fact, a projected 670
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million people will continue to lack access to electricity,
with 9 out of 10 people expected to live in sub-Saharan
Africa [1]. Over the past decade, mini-grids' have pro-
vided more reliable electricity than national utilities
among rural communities in Africa due to the existing
sparse rural population [2], less frequent or lengthy out-
ages and voltage fluctuations [3], and fewer challenges
with transmission and distribution networks [4]. Tanza-
nia is a sub-Saharan country with a robust mini-grid reg-
ulatory framework that supports investments in different

! A mini-grid is a small-scale electricity generation system (from 10 kW to
10 MW) isolated from the main grid, that distributes energy to a limited
number of customers.
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mini-grid ownership models. These models encompass
private entities, communities, national utility, hybrids [3,
5], and faith-based organisations [5]. Community-based
mini-grids (CBMs) stand out as unique models whose
operation and management rely on beneficiary local
communities [6, 7]. Local community involvement in the
mini-grid preparation and design phase® is thought to
facilitate both smooth management [8, 9] and long-term
sustainability of mini-grids [10], which further creates a
strong sense of ownership among users [11].

A sense of ownership, which is defined as a psycho-
logical state in which people feel that a particular com-
munity infrastructure system is “theirs” [12], and is,
however, revealed to enhance the effective management
of community infrastructure, such as water systems [13,
14] and community mini-grids [15]. A sense of owner-
ship arguably develops a common vision among electric-
ity users towards mini-grid governing [16] and increases
their sense of responsibility, which can be associated with
successful management [15]. However, no qualitative or
quantitative analysis has yet examined the role of a sense
of ownership in rural mini-grid community manage-
ment. Moreover, prior research has partially highlighted
the causes of a sense of ownership among mini-grid users
without detailed theoretical analysis. This study, there-
fore, seeks to fill both research gaps by using the cases
of Leganga and Silale in Tanzania to primarily analyse
the role of a sense of ownership in community mini-grid
management. To achieve this, the study specifically uses
the following guiding research questions: (RQ1) Which
factors affect a sense of ownership among CBM users?
(RQ2) In which mini-grid phase does a sense of owner-
ship among users arise? To answer these research ques-
tions, this paper focuses on CBMs whose respective
community members are responsible for all plant man-
agement practices.

This article makes two main contributions to the lit-
erature. First, while previous studies on CBMs manage-
ment have focused on institutional aspects to manage
maintenance [6] and overall mini-grid management [17,
18], technical aspects [19], and financial aspects [10], this
study contributes to both the community mini-grids and
psychological ownership literature by using the “routes”
to theoretical psychological ownership framework to
analyse the mechanism behind the sense of ownership in
the mini-grid context. This paper then develops an ana-
lytical framework of the sense of ownership routes for
rural community mini-grids. Second, a systematic quali-
tative analysis of the mini-grid development lifecycle in

2 Other phases in mini-grid life cycle are implemented together with moni-
toring and evaluation.
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relation to the sense of ownership is conducted to deter-
mine the most important mini-grid phase in which the
sense of ownership matters for the successful manage-
ment of rural community mini-grids.

The remainder of this article is organised as follows.
“Conceptual framework: sense of ownership in commu-
nity mini-grid management” section presents conceptual
guidance on analysing a sense of ownership in commu-
nity mini-grid management. The methods used are out-
lined in “Methods” section. The results of the empirical
analysis are presented in “Results” section, followed by a
detailed discussion in “Discussion” section. Finally, “Con-
clusions” section concludes the paper.

Conceptual framework: sense of ownership
in community mini-grid management
Conceptual background of sense of ownership
This paper provides a theoretical basis for understanding
the sense of ownership to explain its role in community
mini-grid management. A sense of ownership among
users of different resources is one of the essential cata-
lysts for sustaining different infrastructures [15, 20]. It
is also a powerful component among employees of both
public [21, 22] and private organisations [23] and indi-
vidual households [20] and a significant factor for policy
and programmes [24] in different sectors. Nevertheless,
few studies have provided a theoretical framework for the
relationship between sense of ownership and the sustain-
able management of rural community mini-grids. The
organisational and behavioural sciences provide a useful
theoretical umbrella for explaining the gap identified.
Pierce et al. [12] define a sense of ownership as a “state
in which individuals feel as though the target of own-
ership (material or immaterial in nature) or a piece of
it is “theirs” Later, it was argued that a sense of owner-
ship is expressed in feelings and explanations related to
the words ‘my or mine and our’ towards the target [25].
As such, a sense of ownership indicates an individual’s
possessiveness and connection to the target as his or
her own. In other words, an individual has recognition,
beliefs, and thoughts towards the target. This target can
be a company, organisation, project, idea, or output.
Pierce et al. [25] further clarified that such possessive-
ness can also be expressed towards people. One of the
seminal studies conducted by Furby [26] also used pos-
sessive attitudinal words such as ‘my, mine and our’ as
measurements associated with a sense of ownership. Van
Dyne et al. [27] used the same vocabulary and created a
seven-item instrument to measure a sense of ownership.
Several empirical studies have developed other instru-
ments to quantitatively measure a sense of ownership by
adding new criteria based on [27], for instance [28], who
constructed 12 items [29].
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The sense of ownership theory is further advanced to
cover the collective sense of ownership, which involves
the shared mentality among group members who regard
themselves as ‘us’ and develop feelings of ownership
towards a target as theirs [30]. Pierce and Jussila [30]
define a collective sense of ownership as “collective (feel-
ing) that this target (or a piece of that target) of owner-
ship is collectively ‘ours” and further claim the near
impossibility of a collective sense of ownership to exist-
ence without an individual’s sense of ownership exist-
ence. Implicitly, feelings of collective ownership of a
shared target start at the individual level. This study uses
the possessive expressions pronouns ‘my, mine, our, or
theirs’ [12, 25] in analysing a sense of ownership and con-
siders both positive and negative possessive statements
as attitudinal measurements of a sense of ownership, as
stated by [12, 25, 26]. The paper also applies ‘our’ to indi-
cate individuals’ collective sense of ownership. A detailed
sense of ownership exploration is given in “Data analysis”
section.

Factors enabling a sense of ownership

Pierce et al. [12] theorise three main causal paths through
which individuals develop a sense of ownership towards a
target: self-investing in the target, having control over the
target, and intimately knowing the target. These routes
explain how a sense of ownership comes to exist among
individuals toward the target.

Self-investing in the target is linked to the money or
time an individual spends either working or taking care
of the target, energy or skills set applicable during physi-
cal labour provision, and interests in the target [22, 25].
Individuals who expend their energy, time, and care in
producing goods and services tend to become posses-
sive towards what they work for and the corresponding
targets. Even though these individuals may not be legal
owners of the target, a sense of ownership is likely to
arise [11, 12]. As Dawkins et al. [29] contend, a sense of
ownership is self-driven, unlike legal ownership, which
normally sets boundaries from its set. A sense of own-
ership can, hence, exist exclusively without legal owner-
ship (or vice versa) or can coexist [31, 32] but originates
and depends on the feelings of individuals towards the
target [25]. This conception of a sense of ownership dis-
tinguishes it from legal ownership, as the former is per-
ceived by the person whose feeling is expressed, whereas
the latter is based on legality [25].

Having control over the target can also cause a sense of
ownership because individuals can make decisions that
affect the outcomes of a given target, including shoul-
dering enormous obligations and being responsible for
influencing strategies that may induce the development
of feelings of control over the target and, hence, a sense
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of ownership [12]. Subsequently, having control over a
certain idea and work to yield the desired outcome, for
example, an organisation, may increase the sense of own-
ership towards a particular organisation even when an
individual is not a legal owner.

Ultimately, knowing the target is connected to how well
individuals possess sufficient knowledge of a target by
associating with it. Knowledge may be acquired through
long- or short-term attachment to the target, although
the more individuals associate with a particular target,
the more knowledge is extracted and the more the sense
of ownership may develop [12, 25]. The resultant knowl-
edge may increase personal interests and, eventually,
feelings of responsibility towards the target. The routes
explained here tend to independently cause a sense of
ownership, although going through more than one route
can occasion a greater sense of ownership [25].

Conceptualising a sense of ownership in the mini-grid
context

As already stated, a sense of ownership is a feeling a per-
son has towards something or target (such as project,
company, organisation) as his or her own. This study
treats mini-grids as the target of ownership since, from
their inception, different stakeholders (donors, inves-
tors, developers, government agents, community mem-
bers, etc.) are involved. As noted earlier, Tanzania has
five common mini-grid ownership models: private enti-
ties, community, national utility (owned by government),
hybrid and faith-based organisations. Community-based
mini-grids, the main concern of this study, are managed,
owned, operated, and maintained by local community
members. Thus, community members’ sense of owner-
ship of mini-grids is defined as a psychological state in
which electricity users have an impression and feelings
that the mini-grid is their own. No studies have discussed
the role of a sense of ownership in community-based
mini-grid management in-depth; therefore, this study
addresses this gap.

Mini-grid development involves various phases in its
lifespan. The three common phases that are considered
and highlighted in this study are preparation and design-
ing, implementation, and monitoring and evaluation. In
the preparation stage, the donor, investor, or community
identifies the location and community for the envisaged
mini-grid, collaborating with the governmental energy
agency. This stage covers discussions and agreements on
the needs assessment, the boundaries of who is going to
benefit from the project, project values between com-
munity members and the developer or investor, and the
follow-up of licence approvals. The community also par-
ticipates in this phase financially or non-financially by
offering land to construct mini-grids. Empirical evidence
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affirms that this phase is crucial for developing owner-
ship among community members in both community
energy projects [33, 34] and noncommunity-owned pro-
jects [15, 16], as a collective vision geared towards the
successful management of mini-grid projects has devel-
oped [9]. Mini-grid design—also under the first phase—
involves mostly a mini-grid’s technical aspects and
financial feasibility planning. The salient features at this
stage include the choice of technology for application in
correlation with the energy sources available and size, the
preparation of sustainable technical operational plans,
and the development of a sustainable business model for
running the mini-grids [15]. Mini-grid developers and
communities are mostly involved in this phase, together
with the respective energy regulatory agencies, which are
responsible for reviewing and approving the licence and
feasibility study. The community can decide to support
or sabotage mini-grid plans during the preparation and
design phase.

Implementation is an action phase that entails install-
ing the mini-grid at the site and operationalising it. The
phase also covers operations and maintenance (O&M).
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The mini-grid operator can be in-house (ie. the com-
munity can manage O&M matters by hiring techni-
cians within the locality) or outsourced. Moreover, the
tariff design agreed upon during the design phase is
also applicable in this phase. Furthermore, the opera-
tor, community members or both can execute this phase
of a mini-grid project independently or collaboratively,
depending on the mini-grid ownership model. Com-
munity members can engage in this phase by providing
communal labour during construction. Additionally,
community members’ participation in decision-making
during this phase may promote a sense of ownership
[20]. Finally, the monitoring and evaluation (M&E) phase
helps check for user satisfaction levels, socioeconomic
impacts of the mini-grid, and electricity reliability status.
Since the community sense of ownership may develop in
any of these phases, this study examines the phase(s) in
which a sense of ownership arises and matters the most.
Based on the theoretical foundation explained in the
previous subsection, this subsection further presents the
mechanisms behind a sense of ownership in the mini-
grid context, which are summarised in the developed

Self investing into the mini-
grid

Controling ownership for mini-grid

Decision making

*  Amount of tariff and tariff adjustment
»  Village energy committee selection

*  Meetings for electricity users

*  Mini-grid maintenance

Having influence on mini-grid during preparation phase
* Accepting or refusing to be connected

Monetary investment

* Initial tariff payment

* Capital cost contribution

* Protecting mini-grid (i.e
fensing the mini-grid)

mini-grid sense of

Nonmonetary investment

* Manual works during mini-
grid construction

* Cleaning pannels (i.e solar
mini-grids)

* Cleaning surrounding

:L ownership

a

environment of mini-grid

Having intimate knowledge about mini-grid

Associating with mini-grid

» Consuming electricity

* Paying tariffs

Knowing information about mini-grid

* Having information about mini-grid funder and other
important agencies

* Having information about mini-grid technician

Fig. 1 Analytical framework: sense of ownership routes for rural community mini-grids (Source: Author)
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analytical framework (see Fig. 1). Self-investing in the
mini-grid constitutes the initial monetary investment
that electricity users contribute to managing mini-grid
O&M. This contribution is mostly in the form of tariffs
and capital costs. There are also nonmonetary contribu-
tions from community members, such as providing land
for installing the mini-grid and offering manual labour
during the construction stage without pay. Users can also
care for mini-grids by cleaning the panels without pay-
ment, cleaning the surroundings of the mini-grid, and
watching out for jeopardising events against mini-grids,
such as throwing stones at the panels. These are some
forms of investment that electricity users dedicate to
mini-grids, which can increase their sense of ownership.
Resource mobilisation is another form of self-investment
in mini-grids carried out by electricity users indepen-
dently (for community-owned mini-grids) and/or by
mini-grid operators collaborating with electricity users
(for private, faith-based and community-owned mini-
grids). This resource mobilisation can occur because
users mobilise funds for O&M by paying tariffs and set-
ting rules to guide them in managing the mini-grid.

The ownership of mini-grids is controlled by users
involved in the mini-grid’s decision-making, for exam-
ple, on the amount of tariffs to pay, the adjustment of
tariffs and the selection of energy committee members.
This correlates with convening meetings for users to
discuss mini-grid matters. In addition, electricity users
have control over mini-grids by perceiving that they have
influenced mini-grids since the preparation phase and
can accept or refuse their houses to be connected with
electricity.

Having intimate knowledge of mini-grids speaks of
users’ associations with mini-grids through using them.
Apparently, the more they consume electricity, the more
they learn about different aspects of mini-grid opera-
tions, for instance, by getting to know their technician,
revenue collection model, and project funder, develop-
ing closer relationships between users and the mini-grid;
hence, they have a stronger sense of ownership towards
the mini-grid. The more information that is derived from
the mini-grid, the more attached to it they become. Mini-
grid users exposed to more elements described in these
routes can develop a greater sense of ownership. Figure 1
summarises the explained routes through which individ-
uals’ sense of ownership towards the mini-grid develops.

Methods

Research setting

Tanzania was selected as a case study for several rea-
sons: (1) national electricity access has increased
over the past decade (by 37.7% by 2020), but the gap
between urban areas (73.2%) and rural areas (24.5%)
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has remained high; (2) over the past 3 years, Tanzania
has attracted a large number of investors and develop-
ers to invest in private, faith-based and community-
based mini-grids (CBMs); to date, however, extremely
few CBMs have survived; and (3) despite the mini-grid
market having taken off earlier than other East African
countries, Tanzania lags behind Kenya in mini-grid
deployment and has few operational CBMs relative to
the latter.

In an effort to electrify rural communities, the govern-
ment of Tanzania, through its Ministry of Energy and
Minerals, received a soft loan from the Austrian govern-
ment and constructed 14 community solar mini-grids
across 10 villages in three regions: Dodoma, Katavi, and
Tabora [5]. This was a pilot project that targeted unelec-
trified villages (selected by the Ministry of Energy and
Minerals) that were unlikely to be connected to the main
grid electricity in the near future and had relatively con-
centrated houses. A contract was signed between the
Ministry of Energy and Minerals and Elektro Merl Com-
pany from Austria to instal all mini-grids, connect all
targeted customers, and perform maintenance services
to all mini-grids. The company consulted the respec-
tive Village Energy Committees (VECs) and the village
governments, which were supervisors and guardians for
mini-grid projects, following guidelines developed by
the Ministry of Energy and Minerals [35]. The aim of this
pilot project was to attain experience from this model of
operation and management and later deliver it to other
unelectrified villages in other parts of Tanzania. Legal
ownership of mini-grids was with the government and
would be transferred to the respective villages after the
contract with Elektro Merl company to oversee mini-grid
maintenance expired.

Of the 14 mini-grids in 10 villages, the Silale and
Leganga mini-grids located in the Dodoma region were
the only surviving mini-grids when this study was con-
ducted, both of which are included in the empirical anal-
ysis. Due to different reasons, such as battery failures and
poor management by the beneficiary communities, the
remaining 12 mini-grids stopped operating within the
first 4 years of their commencement. Despite their non-
operational status, mini-grid assets such as solar panels,
electricity poles, wires, and production systems (invert-
ers, batteries, and energy generation technologies inside
containers) are still at the sites to date. After the cessa-
tion of these mini-grids, some villages were connected
to the main grid electricity, and others switched to alter-
native energy sources such as home solar systems and
generators.

The two cases were selected for this study because
(1) there is a limited number of operating CBMs across
Tanzania and (2) operational CBMs from other energy
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sources are absent in addition to solar energy. Therefore,
the two cases met the potential CBM criteria needed for
this study (beneficiaries are solely responsible for mini-
grid management).

With fewer than 400 inhabitants in each village, agri-
culture is the primary economic activity in Silale and
Leganga. Few businesses, such as shops, restaurants,
and hair salons, exist in the villages. Institutions such as
a dispensary in Leganga, a primary school, and a church
in each village also contribute to the local landscape. The
two villages benefited from the aforementioned mini-grid
projects due to the absence of anticipated connections to
the national grid in the foreseeable future.

A total of 60 connections were made to each village.
The connections included households, businesses, and
institutions. Businesses with higher energy consump-
tion, such as welding machines, were not connected.
As described in Fig. 2, the original setups for the two
mini-grids are similar in several ways: technical setting,
financial investment (funder), management arrange-
ment, and number of connected customers; however,
the operational sustainability outcomes differ. Unlike
Silale, the Leganga mini-grid ceased operations 3 years
after its commencement and remained without electric-
ity until 2021, when another organisation revitalised it.
The survey on Leganga mini-grid, therefore, is based on
the period prior to its cessation. The current manage-
ment of Leganga mini-grid is entirely under Elico Foun-
dation, with no community involvement in the O&M.
Despite the outlined similarities, the most interesting
feature of both cases is the difference in sustainability
outcomes. In the first 3 years, the Elektro Merl Company
operated both mini-grids specifically on the maintenance

SILALE MINI-GRID

company, community

Location: Makawa
ward, Kongwa district
Operational status:
Still operating

Current operations:
Run by Community up-
to-date

system

—_—

Initial Owner: Donor-funded, community
Initial O & M management: Elektro Merl

Generation technology: Solar PV containerized

Installed capacity: 15 kWp

Metering technology: Load limiter

Number of connections: 60

Customer types: Households, small businesses
and institutions (school, church, hospital)
Financial management: Community through
Village Energy Committee (VEC)
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side, while VEC members were responsible for collect-
ing tariffs, conducting meetings with electricity users,
managing electricity connections and disconnections,
controlling illegal connections, and using banned elec-
trical appliances [35]. After 3 years, the Elektro Merl
Company (mini-grid operator) left, and the VEC became
solely responsible for each mini-grid management, with
an additional role in running mini-grid maintenance. The
technician who previously served under Elektro Merl
continued maintaining both mini-grids. Both communi-
ties participated in feasibility studies conducted before
the construction of the mini-grids. During the construc-
tion phase, both communities provided the land on
which the mini-grids were set up and provided manual
labour. However, site selection for connected houses
was based on prior arrangements between the Ministry
of Energy and Minerals and the Elektro Merl Company,
with no direct involvement of community members.

Data collection

The qualitative data were collected during field visits to
the two mini-grids where 18 in-depth semistructured
interviews were carried out. Study tools were developed
to gather information from the following list of inter-
viewees: 6 VECs (3 members from each mini-grid); 3 vil-
lage council leaders (2 from Leganga and 1 from Silale);
8 normal electricity users (3 from Leganga and 5 from
Silale) and 1 technician (maintaining both mini-grids).
Gender-wise, the interviewees included 6 females (3 from
each mini-grid) and 12 males (5 from Leganga, 6 from
Silale and 1 technician). The diversity of participants ena-
bled the study to collect balanced opinions on how CBM
is initiated, operated, maintained, and managed.

LEGANGA MINI-GRID

Location: Chitego ward,
Kongwa district
Operational status:
Stopped operating in
August, 2018

Current operations: Run
by Elico Foundation since
2021

Fig. 2 Key similarities and differences among mini-grid cases (Source: Author)
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Five days were spent on each mini-grid site between
May and June 2022. All the VEC and village council lead-
ers available during field visits were interviewed. The
snowball method was applied to normal household elec-
tricity users without leadership titles in the case studies.
The technician was interviewed because of his strategic
position (the only technician who has served since the
commencement of both mini-grids). The study included
only 18 participants, mainly because of data saturation
during the interviews. Moreover, some previously con-
nected households relocated to other locations. Gener-
ally, the sample is representative for ensuring reliable
results. During data collection, all the interviews were
conducted in Kiswahili before the transcripts were trans-
lated into English.

Data analysis

After data collection, the audio was transcribed using the
original interview language, Kiswahili. The transcriptions
were performed in MAXQDA 2022, a software package
for both qualitative data analysis and mixed-methods
research.

A preliminary codebook was then developed based on
both theory-driven and data-driven codes. The sense of
ownership theme that emerged during data collection
was then coded using the coding framework presented
in Table 1 to assess its role in rural community mini-grid

Table 1 Sense of ownership coding framework. Source: Author
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management. The second round of coding was conducted
to capture all aspects and mechanisms of the themes
related to a sense of ownership. Finally, the third round of
coding was further conducted to assess all the transcripts
and ensure that they were well captured by the resulting
codebook.

To analyse the research findings, the coding framework
for the SO indicators presented in Table 1 was developed
based on the above expressions.

Possessive pronouns for mini-grids were derived from
[12, 25, 26] by the use of ‘our and their’ [12, 25] com-
bined with words such as projects or containers that are
directly connected to mini-grids as targets. The sense
of ownership indicators were further broken down into
possessive expressions for people connected with mini-
grids such as the VEC, technicians and electricity users.
Apart from the person—object relationship as an expres-
sion of a sense of ownership, [25] acknowledged how a
sense of ownership can also be expressed in connection
with nonphysical entities such as people. Since feelings
of possessiveness can be demonstrated either positively
or negatively towards the target [12, 36], negative and
positive possessive expressions towards mini-grids were
subjected to further analysis to measure the sense of
ownership and make the results more robust.

Use of the words ‘my, mine, our, or their’ without
being attached to mini-grids’ elements was ignored and

Indicators Description

Keywords

Kiswabhili English

Possessive expressions
towards mini-grid

Use of possessive words

towards mini-grid as a target and its
maintenance fund that is used

for mini-grid operations and main-
tenance

Possessive expressions towards peo-
ple

Use of possessive words
towards people connected

to mini-grid such as VEC, users
and technician(s)

Negative possessive expressions Demonstration of negative expres-
sions towards ownership of mini-

grid

Positive possessive expressions Demonstration of positive expres-
sions towards ownership of mini-

grid

Umeme wetu Our electricity

Mradi wetu
Mtambo wetu

Mali yao
Akaunti/Hela yetu
Mfuko wetu
Fundi/mafundi wetu

Umeme wa bure, hatutakiwi
kuulipia

Umeme tumeletewa na wazungu

Hatukuomba mradi uje

Hatujakabidhiwa mradi rasmi lakini
tunajua ni wa kwetu

Tunaupenda umeme/mradi wetu
Lazima tuulinde mradi wetu

Our project

Our plant

Their asset (i.e. mini-grid)
Our account/money
Our fund

QOur technician(s)

Itis free electricity; we do not need
to pay for it

Electricity was brought by whites/
foreigners

We did not ask for the project
to come

We have not been officially handed
over the project, but we know it
isours

We love our electricity/project
We must protect our project
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considered to lack a sense of ownership. In addition,
words such as “mini-grid plant’, “project’, or “container’,
without the attachment of possessive expressions listed
earlier, were considered to lack ownership. The third and
fourth columns in Table 1 present keywords of possessive
pronoun expressions indicating a sense of ownership,
both in the original interview language, Kiswahili, and in
the language of translation, English. The last indicator is
a composite of several expressions geared towards mini-
grid management and sustainability.

To determine the factors affecting electricity users’
sense of ownership, this study assessed the co-occur-
rence and relationship between a sense of ownership and
its routes (investing the self in the mini-grid, controlling
ownership of the mini-grid and having intimate knowl-
edge about the mini-grid). Visual mapping of the rela-
tionship between a sense of ownership and its routes was
also performed (see Fig. 3).

It becomes evident that the sense of ownership is
affected differently by its routes. Resource mobilisa-
tion, frequency of meetings, and decision-making
appeared most frequently in connection with the sense

Decision making (96)

17

(@] 3

Frequence of meetings (49) 2

Perceived influence towards
mini-grid (4)

Ours, mine, theirs, my (46)

Positive possessiveness (18)
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of ownership indicated by “our, mine, theirs, my” This
implies a strong relationship among these variables. A
low sense of ownership indicated by “negative possessive-
ness” is highly related to initial investment (12 interview
documents) followed by “resource mobilisation”. It is also
evident that “positive possessiveness” intersects with the
indicator “ours, mine, theirs, my” in describing the con-
cept of a sense of ownership.

Interview transcripts from both VECs and household
users were thus thoroughly reviewed to identify any sig-
nificant connections among them. The approach to meas-
uring a sense of ownership in this study employed few of
the measurement items of sense of ownership available in
the literature. Nevertheless, the study managed to extract
in-depth insights from the data.

Results

Sense of ownership for Leganga and Silale mini-grids
Given the similar setup of the Leganga and Silale mini-
grids (Fig. 2), the sense of ownership was first exam-
ined to determine whether the results were also similar.
Surprisingly, the sense of ownership differed between

Initial investment (12)

Negative possessiveness (20)

2
“Q o

Caring, time and energy
towards mini-grid (5)

Resource mobilization (44)

Fig. 3 Relationship between sense of ownership and its routes. The numbers next to the nodes represent frequencies for the respective

codes, while the numbers next to the lines represent the number of interview documents mentioning both connected concepts. For example,
46 is the number of times “ours, mine, theirs, my”was used as an indicator for sense of ownership, while five interview documents refer

to “decision-making”and “our, mine, theirs, my”together. The blue nodes represent ownership indicators, and the red nodes represent the routes

(Source: Author)
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the two mini-grids. According to the indicators for a
sense of ownership in Table 1, Silale had a greater sense
of ownership than Leganga. More interviewees at Silale
demonstrated both possessive expressions and positive
expressions towards mini-grids and people related to
mini-grids.

Most respondents at Silale reported a strong sense of
ownership towards the mini-grid project by expressing
how they treat it as theirs, even without an official trans-
fer of ownership to them by the government: “Not offi-
cially handed over. We know the project belongs to us
[...]” (Interviewee 4).

Through possessive expressions, a sense of owner-
ship emerged not only for the mini-grid, but also for the
technicians and the tariffs collected. Some energy com-
mittee members interviewed for both mini-grids treated
electricity users as ‘their’ customers. Participants in both
Silale and Leganga shared the following views:

“..in case the electricity is off for ‘our’ customer,
we call them [technicians], after calling them they
would come. They would go to the customer to deter-
mine if there is any equipment damaged |[...]” (Inter-
viewee 17).

“..therefore, as a committee, we observed and said,
let us balance bills for our’ customers so that...
since problems had already begun during collection
because of high tariff rates [...]” (Interviewee 5)

A low sense of ownership for the Leganga mini-grid is
reflected in its users’ more negative possessive expres-
sions and less positive possessive expressions. Most
respondents claimed that foreigners—donors—had
introduced the project for free power distribution; hence,
there was no need to pay tariffs to manage it or be dis-
connected from it: “... And we were told when this project
was brought, we have been told that this is a free project
[...]” (Interviewee 11).

“..people started saying, electricity was just brought
to us [...]” (Interviewee 14)

“..another person says, the whites brought me the
electricity, therefore I should not be disconnected
[...]” (Interviewee 12)

Such statements demonstrate a negative sense of
belonging attached to the project by most of the users in
Leganga. This analysis revealed that the sense of owner-
ship for Silale mini-grid users was greater than that for
Leganga mini-grid users. The analytical status of a sense
of ownership between these cases is a foundation for
answering the research questions raised in this study.
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Factors affecting community mini-grids’ sense

of ownership

Given the different sense of ownership status between
the two cases, this section answers research question (1)
by utilising the analytical framework presented in Fig. 1.
The absence of initial investment through tariff payments
emerged as the strongest factor causing a low sense of
ownership among electricity users at Leganga. Unlike at
Silale, electricity users at Leganga consumed electricity
freely almost 7 months after the project started. When
the time came for them to start paying tariffs, a signifi-
cant number declined, asserting that electricity is to be
consumed without charges: “..Technicians are discon-
necting the electricity, when they tell you it is because you
don’t pay tariffs, the reply is I am not paying for a free
electricity [...]” (Interviewee 11).

Not paying tariffs from the beginning of the project
emerged as a challenge to revenue collection later on, and
users felt offended when instructed to pay for electric-
ity: .. the biggest challenge was in tariff collection. People
used to say that the electricity was just freely brought to us
[...]” (Interviewee 14).

These statements indicate that the low sense of owner-
ship towards the Leganga mini-grid was strongly affected
by the absence of initial monetary investment in the
mini-grid through tariff payments.

Perceptions of users having influence on mini-grids
from the initial preparation and design phase are found
to affect the sense of ownership in both cases. It is worth
mentioning that households connected to both projects
were already under a map designed by the Ministry of
Energy and Mineral in collaboration with the Elector
Merl Company. This prearrangement ignored the auton-
omy of selected households to accept or reject the pro-
ject. These households are more likely to have a low sense
of ownership towards the project because they have had
little control of the mini-grid since its inception. In this
regard, Interviewee 7 said:

“..this electricity is connected to few houses...first-
of-all, the first time they came, there were other peo-
ple who were connected and did not see its impor-
tance, and they are the ones who caused problems
in paying tariffs. However, only if they came because
they came with a map, which was designed to con-
nect just a small village piece. So in that piece, there
were others who were in that map who were not even
in need of it, but they were connected. However, there
were others who were highly in need of being con-
nected, and they were left out of the map, you see”.
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This indicates the limited influence of users on mini-
grids, as their consent to access electricity connections
was not investigated from the beginning. It may seem an
excuse to avoid paying tariffs, but it reflects users’ per-
ceptions of the project—feelings of having no influence
over certain aspects of mini-grid management—which
consequently affects their sense of ownership.

The ability of electricity users to influence decision-
making pertaining to mini-grids also affects their sense of
ownership because it makes them feel that they control
the mini-grid. Mini-grid users at both Leganga and Silale
participated in different decision-making processes, for
instance, adjusting tariff amounts and selecting energy
committee members. However, some decisions at the
Silale Mini-grid were approved by all users via village
quarterly meetings after proposals from the VEC and
village council. Such decisions included expenditures on
maintenance matters and expenditures for non-electric-
ity village matters. The VEC and village council at Silale
exhibited greater autonomy in dealing with defiant elec-
tricity users who defaulted to pay tariffs. Interviewee 5
explained:

“Challenges were being resolved, for example, bill
collection emerged to be a major challenge, so when
you meet with a long-term stubborn electricity ben-
eficiary, and you called him and you talked to him
and he still seems unwilling to pay the electricity
bill...therefore the challenge was normally resolved,
for example you can call him, you talk to him as a
commiittee. If you are not successful with such peo-
ple, then you forwards the information to village
council leaders. The village government will make a
statement and talk to him on how to solve that prob-
lem and agree on the date that he will pay the debt.
If he fails, the electricity will be disconnected, but he
must pay the money.”

At Leganga, meetings on mini-grid matters were infre-
quently held, and rule breakers were rarely punished.
VECs, together with village councils, were reluctant to
take action against rule breakers. Generally, participation
in decision-making on management and technical and
financial mini-grid matters was greater at Silale than at
Leganga, which contributed to the greater sense of own-
ership at Silale than at Leganga.

Another factor affecting the sense of ownership among
mini-grid users is the knowledge they have about their
technicians and donors, along with establishing connec-
tions with the project through electricity consumption
and tariff payments. Users in both mini-grids clearly
understood mini-grid funding sources, the existing rev-
enue collection model, and whom to consult when the
mini-grids malfunctioned. This level of knowledge and
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association with mini-grids fostered a sense of ownership
among mini-grid users.

Mini-grid phases and sense of ownership

As previously explained, the mini-grid lifecycle under-
goes different phases. To answer research question (2),
this section examines the crucial phase for fostering
a sense of ownership among electricity users in CBM.
Most interviewees lived in the respective villages during
the preparation and design phase for both mini-grids and
clearly remembered what occurred at that time. As men-
tioned earlier, households connected to the mini-grids in
both cases were already on the planned map designed by
the Ministry of Energy, which collaborated with the Ele-
ktro Merl Company. In this context, users asserted that
they were not engaged in the initial planning of the pro-
jects, as they were not consulted about their preference
for the projects. Based on this, the obligation to pay for
electricity consumed is deemed irrelevant to users:

“.. they said they have a map, yes they said they
have a map of which they came to put those electric-
ity poles and those people to get electricity, those 64
houses. However, it is not that asked to be connected,
no... Therefore, people said, since it is a trial project,
let us just be connected. However, later they it came
to be associated with payment [...]” (Interviewee 16)

During this phase, the sense of ownership among
users was likely to decline despite their participation in
other ways, such as providing their land for mini-grid
construction.

In the implementation phase, electricity users at both
Leganga and Silale offered their labour for construction
and participated in protecting mini-grids against any
jeopardising circumstances and at different levels of deci-
sion-making. (Interviewee 5):

“..for example, the project that we are given is
a solar project, so it needs to be taken care of. We
do not want to see someone, for instance, walking
with a catapult, eeh shooting birds from the streets,
around the mini-grid area. If we see such a person,
we warn him, and if he is a troublemaker, we handle
him in accordance with the rules because our’ pro-
jects are solar power. Therefore, such solar projects
need be handled with care [...]".

Such community participation during the implemen-
tation phase appears to be related to a sense of owner-
ship, as users are directly associated with the mini-grid.
In this phase, users in Leganga paid no tariff in the first
7 months, which was previously found to have weakened
the sense of ownership towards the project.
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After the mini-grid operated for a particular period,
mini-grid users tend to realise the socioeconomic
impacts. For example, more children could study at
night, the number of electricity-consuming businesses
increased, and village dispensaries were equipped
with reliable services such as vaccine storage facilities.
At Leganga, for instance, the sense of ownership was
already low during the first and second phases and con-
tinued to diminish during the monitoring and evalua-
tion phase until the mini-grid ceased operation in 2018,
despite harnessing mini-grid benefits. In contrast, Silale
had a greater sense of ownership than Leganga did in
the first and second phases; the sense of ownership even
increased during the M&E phase. Some interviewees
appreciated the benefits of the mini-grid and insisted
they were willing to do everything in their power to make
it survive even longer.

Sense of ownership and mini-grid management

A sense of ownership among VEC members of mini-grids
is also found to increase the sense of ownership among
other electricity users; hence, (un)sustainable mini-grid
management depends on the type of effect. Participation
in decision-making among normal electricity users, the
VEC, and local village leaders helped promote a sense of
ownership of mini-grid management. Mini-grid decision-
making included VEC election, tariff adjustments, mini-
grid repair and maintenance, revenue management for
O&M, and disciplinary action(s) for refractory electricity
users. Leganga, for instance, rarely conducted meetings,
and VEC elections were based on “blood brotherhood”
rather than individual leadership capability. Interviewee
11 explained this as follows:

“As for me, I can select the one I know is more capa-
ble, but another person may elect relatives because
they are relatives. He may do that just because they
are relative but not because of his capabilities’.

Moreover, the study revealed that VEC motivation to
mobilise resources for O&M at Leganga was negatively
affected by users’ disruptive behaviours. Users used
threats and rude responses when VECs were collecting
tariffs to prevent them from fulfilling their obligations.
However, no punitive action was taken against such dis-
orderly energy users. Implicitly, community mini-grid
management can be negatively affected by both users and
leaders. As a countermeasure, strong leadership and col-
laboration between users and VECs can create a greater
sense of ownership and, consequently, smoother mini-
grid management.

In contrast, Silale had three rounds of VEC leadership,
and elements of “blood brotherhood” elections (based on
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nepotism) were somewhat subdued. In addition to tariff
adjustment and VEC elections, decision-making among
users at Silale was greater in terms of overall mini-grid
management than at Leganga. Indeed, the higher users’
participation in decision-making was notable as a stimu-
lus of the sense of ownership at Silale. Interviewee 4 said:

“..and later they realised that this project is real
our’ property because the money collected is not
going to be taken by anyone, the government, or the
company; they manage the revenues and expendi-
ture by themselves; they dawned on them that it is
‘their’ property’.

Regarding technical management matters, the
VEC at Silale, which collaborates with village coun-
cils, usually consulted technicians with queries on the
mini-grid system and proceeded to solve the problem
without involving the normal users. Normal users usu-
ally become involved in decision-making for monetary
resource mobilisation, particularly fundraising, during
an emergency amidst a mini-grid failure requiring con-
tingency measures. Specifically, they would raise funds
to help technicians reach the mini-grid site and buy the
required spare parts or equipment.

The sense of ownership in mini-grid management
among users in this study is also found to be connected
to the sense of ownership among VEC members. The
evidence shows that VEC members with strong deci-
sion-making and resource mobilisation skills in Silale
exhibited a high sense of ownership. This positively
affected the sense of ownership of normal users com-
pared to their VEC counterparts at Leganga. As nor-
mal electricity users admitted, strong leadership skills
among VEC members in managing the mini-grid are
among the factors that contributed to mini-grid sur-
vival. One user explained,

“The current committee is good, as there are some
die-hard defaulters who insist on using powers [from
the mini-grid] but do not want to pay the tariff. The
committee usually disconnects such users from the
power supply. You may find that the committee is
working for our development. How can you consume
such service without paying for it? Who will run this
project if not ourselves!” (Interviewee 8).

Some VEC members at Silale also acquired some tech-
nical skills from the mini-grid technician who helped
address user electricity needs. As Interviewee 7 noted,

“..in the first phase, we depended on the technician
to do everything. However, now we are lucky that we
have elected young people unlike at the beginning
where we elected the elderly ... right now the elected
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VEC has been taught by the technician some stuff
and they can even climb the electricity poles in case
of a problem. The technician will give them instruc-
tions on what to do, but not inside the container,
only outside. For instance, when there is someone
with an electricity problem in his or her house, a
technician can instruct the VEC to check the prob-
lem. Some other problems can be solved without the
technician paying them physical visits”

Evidently, the sense of ownership among VEC mem-
bers at Silale increased the sense of ownership among
normal users and made mini-grids more manageable and
sustainable. In contrast, at Leganga, the VECs were on
the receiving end for failing to serve as role models for
normal users; instead, they failed to pay tariffs and did
not punish defaulters. Consequently, there was also a low
sense of ownership among normal users. One of the nor-
mal users said:

“At first, the committee collected tariffs without any
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problems. It later became a problem when tariff col-
lectors started saying that they would not pay tariffs.
Now, if the collector says that he or she is not going to
pay when he or she should be leading as an example,
how will I pay?”

Opverall, this incident illustrates the low sense of own-
ership among VECs, which further translated into poor
mini-grid management at Leganga.

Generally, the relationship between a sense of own-
ership and CBM management is explained by the fac-
tors described in Fig. 1 and analysed in the results. In
turn, these factors lead to a sense of ownership among
users and are also found to affect management, as Fig. 4
illustrates.

The results revealed that the more multiple factors
were prevalent, the stronger the sense of ownership
among users and the better the management of commu-
nity-based mini-grids and vice versa. The Silale mini-
grid exhibited more factors that led its users to develop
a stronger sense of ownership and better management
and sustainability than did the Leganga mini-grid. A

Electricity users
(Village energy committee & Households)

Self investing into the Controling ownership Havig mtlmate. .
i S knowledge about mini-
mini-grid for mini-grid erid

v (R v
Sense of

ownership
-

Low

4

y

Community-based mini-grid management

Protecting Revenue

mini-grid collection for
surroundings Operations &

i.e pannels Maintenance

Actions Mini-grid
against maintenance
stubborn after
users breakdown

Fig. 4 Relationship between sense of ownership among electricity users and rural community mini-grid management (Source: Author)
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greater sense of ownership positively affects overall
CBM management. Thus, with good mini-grid manage-
ment, the successful collection of tariffs for mini-grid
operation and maintenance (O&M), the implementa-
tion of punitive actions against defaulters in accordance
with the set rules, the use of mini-grids in the event of
failure through repairs and maintenance, and the good
protection of mini-grids by all the users.

Discussion

This paper explores the role of the sense of ownership in
community-based mini-grid management in Dodoma,
Tanzania. Understanding the factors affecting the sense
of ownership among mini-grid users and mini-grid
phases in which a sense of ownership arises is important
for this study. The findings of this study showed that a
sense of ownership exists for a mini-grid as an ownership
target, for its users, and for accounting management ele-
ments such as tariffs. This finding implicitly shows that
a sense of ownership is not only about feelings directly
towards mini-grids (objects), but also indirectly through
the people related to the mini-grids [25]. It is also evident
from this study that the sense of ownership for commu-
nity mini-grids soars even when the projects are not offi-
cially transferred to the community or when users are not
legal owners of the mini-grid [11].

By analysing the factors affecting the sense of own-
ership among community mini-grid users, this study
revealed that tariff payments from the beginning of com-
munity mini-grid projects are essential for stimulating a
sense of ownership and for later smooth mini-grid man-
agement even in the absence of capital contributions from
community members. Even though tariffs may constitute
payments for a product (i.e. electricity service), they are
far more a form of self-investment for electricity users
[22]. Initial tariff payments further instil a greater sense
of ownership by allowing users to intimately understand
that tariff management matters in addition to accommo-
dating their efforts in mini-grid survival [22, 25]. Self-
investing in the target in terms of offering time, energy,
and care towards the target [25] was practised in both
mini-grids, as community members freely volunteered
their time by cleaning panels and areas surrounding the
mini-grids, protecting panels from kids throwing stones
and providing lands where mini-grids were installed.
However, the initial monetary investment emerged as a
fundamental factor affecting the sense of ownership of
community mini-grid users in this study. Users reported
their own contributions and efforts from the beginning
and became easily attached to the mini-grid for a longer
period; in contrast, the lack of initial monetary invest-
ment towards the mini-grid had the opposite effect.
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Along with a lack of initial monetary investment in
mini-grids, low participation in decision-making on
managerial, financial, and technical matters among users
was also found to negatively affect the sense of ownership
and vice versa. This finding is supported by [6, 37], who
also found that participatory decision-making in finan-
cial and management matters increases the sense of own-
ership of users of community infrastructure. Associations
and sufficient knowledge of mini-grids found in both case
studies also fostered a sense of ownership among users
[25]. However, traveling through multiple sub-elements
via multiple routes or through multiple factors by users
in one mini-grid tends to affect their corresponding sense
of ownership compared with that of mini-grid users with
fewer factors [25]. This is observed in the analysis when
sense of ownership was greater for users at the Silale
mini-grid because it was more strongly affected by fac-
tors than were the users at the Leganga mini-grid.

The study findings further revealed that the sense of
ownership among mini-grid users is negatively affected
if community engagement in the design and prepara-
tion phase is ignored. Engaging communities by seek-
ing their consent to be connected with projects from the
early stage, for example, was found to be important in
this study. Users’ consent to be connected to the electric-
ity supply creates less room for future disagreements in
mini-grid management. It also stimulates a sense of own-
ership because users’ interest in electricity connection
was integral to the prerequisites and developed from the
beginning. In this context, users are placed in a position
to perceive ownership of the project. In [38], Shi and Yao
likewise found it important for both users and develop-
ment agencies to be engaged in the preparing and design-
ing phase of different infrastructure developments, as a
sense of ownership is normally created and serves as a
stepping stone for smooth operations in the later phases
of such projects. Community engagement during the
design phase is also found to be correlated with the sus-
tainability outcomes of projects [39].

It is further revealed that any financial commitment by
users in community-managed mini-grid projects should
be introduced during the preparation stage and rigor-
ously enforced as soon as the implementation phase
begins. The sense of ownership among users is also
induced by their upfront payment of dues and labour
and capital contributions to the project [20]. The greater
the different forms of participation (monetary and non-
monetary) among electricity users in the implementation
phase, the stronger the sense of ownership towards the
mini-grid.

Therefore, the sense of ownership in the prepara-
tion and design phase provides a strong foundation for
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a stronger sense of ownership in the later stages of the
mini-grid life cycle and eventually positively impacts
general mini-grid management. During the M&E phase,
the sense of ownership tends to become stronger if it has
already existed in the previous two phases. Users become
more attached to the mini-grid, exerting efforts to ensure
its effective management and sustained operations. Con-
versely, if the sense of ownership is initially low or absent
in the first and second phases, it is also likely to remain
low during the M&E phase. These results reinforce claims
regarding the importance of local community involve-
ment from the initial phase [6], preparation and design to
the implementation phases of community mini-grids, as
involvement and experience bring people together [11] to
create a strong foundation for a sense of ownership once
communities are equipped with the autonomy to design
their rules [6, 10, 11, 38], which in turn facilitates sustain-
ability [10, 11].

The extant literature has associated the sense of owner-
ship of different rural community infrastructures, such as
water systems, with proper management [14], user par-
ticipation [20] and sustainability [13], and with energy
systems, such as community mini-grids [11] and off-grid
systems [8, 9, 38]. Similarly, the current study’s findings
reaffirm how users’ sense of ownership is related to mini-
grid management through their participation in decision-
making and resource mobilisation [8]. Similarly, prior
research has shown that the ability of users, VECs, and
village leaders to discuss and make decisions on various
matters relating to their energy systems is essential for
instilling ownership among users and making the man-
agement of such projects effective and successful [6]. The
literature also shows that resource mobilisation through
monetary contributions to community-based projects
further enhances the sense of ownership [6, 37] and that
strong characteristics and behaviours among VECs affect
the sense of ownership of other users, which may also
have an impact on the general management of different
infrastructure systems [37].

Generally, there has been limited theoretical discus-
sion on the relationship between the sense of ownership
among electricity users and rural community mini-grid
management. This study highlights the factors that facili-
tate developing a sense of ownership among community
mini-grid users that, in turn, affect the management
of those projects. This study revealed that this relation-
ship exists through all psychological ownership routes,
as described by [12, 25]. Individual self-esteem and self-
characteristics among VEC members are found to affect
their sense of ownership towards mini-grids and other
mini-grids.
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Conclusions

Overall, this study shows that a sense of ownership
among electricity users plays a crucial role in promot-
ing the successful management of rural community
mini-grids in Tanzania. This study has developed a sense
of ownership analytical framework in the community
mini-grid context. This framework analyses the routes
that facilitate ownership among rural mini-grid users
while establishing a theoretical foundation for analysing
the management of community mini-grids. The analy-
sis shows that a sense of ownership may arise in any of
the mini-grid phases; however, the earlier it develops,
the better the mini-grid management in the subsequent
phases. The existence of a sense of ownership in the prep-
aration and design phase further strengthens the sense
of ownership in the implementation and M&E phases.
Community engagement and participation in decision-
making also varyingly bolster the sense of ownership in
each phase of the community mini-grid lifecycle. As such,
the users’ initial investment in the mini-grids by paying
tariffs for O&M from the inception stage helps to develop
a sense of ownership, which further engenders a sense of
responsibility for mini-grid management among users.
The study also shows that a high sense of ownership
among VEC members has positive spillover effects on
the electricity users and that strong mini-grid leadership
is essential for its sustainable management. Additionally,
the planning and design of community mini-grids should
go hand-in-hand with obtaining user consent to connect
and educate community members on selecting energy
leaders who are capable of managing mini-grids.

These findings suggest that efforts to electrify rural
areas in Tanzania using the CBM ownership model
should focus on creating an environment that supports
instilling a sense of ownership when designing and
developing rural electrification programs. Policy designs
should strategically include monetary contribution
designs (e.g., paying tariffs), full community participation
and engagement, and other drivers explored in the study
to instil a sense of ownership of such projects among
users, even though capital investments are commonly
known to come fully from funders.

The analytical framework developed in this study stems
from the qualitative exploration of two community mini-
grids. Testing this analytical framework on other mini-
grid ownership models and using quantitative research
are important for future research. The questions for
future inquiry should also comprise how different forms
of community participation affect community sense of
ownership for mini-grid users and analyse the drivers of
sense of ownership among VEC members in managing
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community mini-grids. In its aim to examine the role
of a sense of ownership among electricity users in rural
community mini-grid management, the study was lim-
ited by the employed measurement method of sense of
ownership. While the unidimensional items utilised in
this study have partially captured the wide range of sense
of ownership indicators, other studies suggest that sense
of ownership is a multidimensional construct. Thus,
research involving multidimensional measurements of a
sense of ownership is essential to address this gap.
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