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ABSTRACT
Purpose: This article examined how institutional factors influencing
the promotion of two elephant crop-raiding deterrent innovations
(ECDIs) introduced to farmers through a ministry-based extension
system in the Okavango Delta, Botswana, have impacted farmers’
adoption behaviour. Methodology: A standardised interview
schedule was used to elicit responses from 388 randomly sampled
subsistence arable farmers on how institutions influenced the
adoption of ECDIs in five communities in the study area. This was
complemented by focus group discussions to obtain in-depth
information on the subject-matter. Key informants interviews
were also conducted with purposively selected extension agents,
village project committee chairpersons and village dikgosi.
Findings: Four institutional factors were found to be critical for the
adoption of ECDIs. These include institutional relations, availability
and/or supply of deterrent innovation inputs, farmers’ contact
with extension agents and government support for extension
services. Theoretical Implications: Immediate and widespread
adoption of ECDIs in the ever-changing socio-economic and
political environment can be enhanced by context-specific
institutional arrangements in addressing social and organisational
constraints to innovation adoption. Originality: This paper invoked
organisational theory to contribute to the scholarly debate on
how agricultural extension systems influence farming clientele’s
behaviour and social change. It offers the first attempt in the
investigation of the role of extension and associated institutions/
organisations in promoting adoption of ECDIs among subsistence
farmers in the Okavango Delta, Botswana. Findings indicate that
local farmers do not perceive extension agencies to hold
monopoly of ideas and solutions to their unique problems.
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Introduction

Institutions that develop and/or spread agricultural innovations play a fundamental role in
ensuring that their clientele system adopts them (Meinzen-Dick et al. 2004). This is
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achieved through their influence and regulatory power on how and when innovations are
implemented (King et al. 1994). Thus, prior to the introduction of any agricultural inno-
vation, new institutional arrangements that enable adoption of the new practices are
necessary. Adoption of some innovations may require access to markets for inputs and
outputs, supply of complementary inputs, appropriate government policies and infor-
mation dissemination, as well as specialised training, which are institutional factors far
beyond individual person’s control (Lionberger 1960; Hornik 2004). All things being
equal, removal of institutional barriers can facilitate a quick adoption of innovations by
subsistence farmers (Muzari, Gatsi, and Muvhunzi 2012). It is argued that one way to
achieve this is by consulting with the people to understand how best they feel they can
be assisted. This process is important in that it helps to align the new institutional arrange-
ments with locally related, contextual factors such as culture and power relations that
govern how people interact and learn within a given society (Meinzen-Dick et al. 2004).
According to Juma (2011) and Brooks and Loevinsohn (2011), development, dissemina-
tion and use of agricultural innovations should result from actions and interactions of
different key stakeholders such as farmers, governmental and non-governmental insti-
tutions, who concertedly can greatly enhance the adoption of an innovation. Such an
approach demands greater consideration for innovation users’ opinions in major
decision-making processes to ensure that the technologies being pushed meet users’
needs and realities (Tendler 1993). The role of institutions advocating change should
then be to systematically coordinate and facilitate stakeholder interactions in a way that
is effective, trustworthy and inclusive to achieve desirable results (King et al. 1994;
Meinzen-Dick et al. 2004).

The Okavango Delta – a UNESCO World Heritage Site – remains one of the elephant
hotspot areas in northern Botswana (ODMP 2002). Thus, the need to conserve nature and
at the same time promote local people’s agricultural livelihood activities has remained a
development conundrum in the area. Consequently, the subsistence arable farmers (and
the entire rural communities) living within the area are constantly in conflict with
problem elephants (NPR 2007; Warner 2008; Songhurst and Coulson 2014). Without
any doubt, crop-raiding by elephants have affected food supply and economies of individ-
uals and their families in the Okavango Delta, Botswana (NPR 2007). Ultimately, human–
elephant conflict continues to receive attention from the government, wildlife managers
and international agencies. A series of initiatives directed towards mitigating the conflict
has been underway in the Okavango Delta since 2007. The Department of Wildlife and
National Parks (DWNP), which is a ministry-based extension system tasked with the
onus of directing and coordinating the elephant crop-raiding mitigation initiative,
began providing technical assistance to the Village Project Committees (VPCs). The com-
mittees were constituted and established in each trial community by the DWNP with the
mission to diffuse elephant crop-raiding deterrent innovations (ECDIs). These contact
farmer groups were then expected to train other farmers on how to promote chilli
pepper and beehive fence innovations across five rural communities in the eastern side
of the upper panhandle along the Okavango River. The past nine years saw a growing
advocacy that chilli pepper and beehive fence are important and effective in preventing
crop-raiding elephants from entering fields and destroying crops.

Despite the growing awareness of ECDIs, studies by Mmape (2012) and Noga et al.
(2015) in the Okavango Delta indicated that subsistence farmers have not been sufficiently
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responsive in adopting the innovations, especially beehive fence. These studies found that
farmers’ low levels of income, education and inadequate contact with extension agents,
limited farm labour and inputs, as well as farmers’ unfavourable perceptions of ECDI
effectiveness were major constraints to adoption. The findings, although preliminary,
gave important scholarly insights on the factors influencing adoption of ECDIs in the
area and called for the implementation of a more comprehensive study. Also, results
from these studies generally corroborated the findings obtained in Graham and Ochieng’s
(2008) study which found labour and resource constraints, age of farmers and local politics
to have impeded the adoption of ECDIs, which they referred to as farm-based elephant
deterrents. The aforementioned studies traditionally focused on personal, cultural and
socio-economic characteristics of farmers, but with little or no attention paid to insti-
tutional factors influencing the adoption of ECDIs.

However, there is an emerging view in literatures (although not entirely novel) that
suggests that non-institutional factors (such as personal, demographic, socio-economic
backgrounds and innovation-specific characteristics) are somehow connected to a
number of institutional factors which are arguably fundamental to explaining the prob-
ability of innovation adoption (Kolade, Harpham, and Kibreab 2014). A reconnaissance
survey carried out in the study area showed that DWNP provided farmers with necessary
inputs and training free of charge (as incentives to adopt these innovations) on how to
properly implement the ECDIs initiative.

All that said, the thrust of this paper is to examine institutional factors influencing the
adoption of ECDIs in the Okavango Delta, Botswana. The article, therefore, addresses
specific questions of how: (1) contact between farmers and extension agents has affected
adoption of ECDIs in the area; (2) institutional relations between extension agents and
farmers have affected adoption of ECDIs; (3) access to necessary inputs has influenced
farmers’ decisions to adopt or not adopt ECDIs; and (4) the role of government in exten-
sion services has affected DWNP’s effectiveness in promoting ECDIs in the Delta.

Theoretical approach

In examining the institutional factors influencing farmers’ adoption decisions of ECDIs in
the Okavango Delta, the paper drew largely upon institutional theory of organisations
(Meyer and Rowan 1977; DiMaggio and Powell 1991; King et al. 1994; Scott 2005) to
understand how extension and cognate institutions affect farmers’ adoption behaviour.
Organisational theory (OT) is, in fact, a meta-theory of organisations, and as such
derives its theoretical propositions from other theories to explain human behaviour and
social actions (Dacin, Goodstein, and Scott 2002). Modern theories of organisations
tend to be based on the notion that an organisation is a system which has to adapt to
changes in its environment (Kast and Rosenzweig 1972; Scott 1981). The concept of
environments is adjudged fundamental or foundational in OT because they are conceived
to play a prominent role in creating and shaping organisational structures, processes and
activities that help the organisation to achieve its purpose (Scott 1981).

Although the relationship between an organisation and its environment, particularly
social environmental actors (individual, group or organisation), is and should be a two-
way flow of communication, most organisations surreptitiously attempt to adopt a one-
way approach in influencing the behaviour of their stakeholders or clientele system
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(Walonick 1993). When promoting a new practice, for example, an organisation uses its
influential capacities to persuade a target community to adopt the innovation or does so by
invoking its regulatory powers such as directives or actions that limit the hapless users’
choice of options (King et al. 1994). According to Rogers (2003), organisations may
also use incentives (in whatever form) to support and motivate potential adopters in
adopting an innovation. The bottom line is to alter people’s behaviour in a way deemed
desirable by the organisation. But rather than predispose themselves to know better
than the target community, organisations (or their representatives) need to carefully
engage their clientele system with a view to enabling them understand and eventually
accept the change that is being promoted. A favourable relationship between an organis-
ation and the clients is thus crucial for the success of any development programme (Haider
and Kreps 2004).

There are suggestions that successful interaction of an organisation with its environ-
ment enhance organisational performance (Rice 1963; Meyer and Rowan 1977; Scott
1981; DiMaggio and Powell 1983). Thus, a good fit between technical and institutional
imperatives is supposed to yield an effective and efficient system (Lawrence and Lorsch
1967; Hassard 1993; Scott and Davis 2007). As Rice (1963) asserts, the primary role of
a leader (or change agent) should then be to create and manage such an appropriate
relationship, which is devoid of rancour and suspicion. To successfully carry out its
duties, however, an organisation should have both financial and motivated, skilled
human resources to do so (Belay and Abebaw 2004). Thus, OT emphasises the importance
of healthy communication and integration of both individual and organisational interests
which affect the overall organisational effectiveness (Blau and Scott 1962). In their study of
Electronic Data Exchange, Lyytinen and Damsgaard (2001) argue that innovation success
depends not only on individual adopters’ goals and desires, but also on the effectiveness of
institutional and regulatory regimes. The government as the regulator and overseer plays a
vital role in creating an enabling environment for organisations to flourish (Scott 1981).

Methodology

Study area

The study was undertaken in five rural communities within the Okavango sub-district,
north-western Botswana (Figure 1). The Ngamiland region is notable for its exceptional
inland delta known as the Okavango Delta (Kgathi et al. 2006), which supports a dazzling
array of wildlife and vegetation species (Mendelsohn and el Obeid 2004). The last two
aerial surveys of wildlife in Botswana have shown a growing elephant population in the
eastern Okavango Delta Panhandle (Chase 2011; DWNP 2012). The population grew
from about 14,000 in 2011 (Chase 2011) to approximately 15,000 individuals in 2012
(DWNP 2012). The Okavango River, which emanates from the Angolan highlands and
flows through Namibia, empties into the upper Okavango Delta in north-western Bots-
wana (Ramberg et al. 2006). The River’s water and ecosystem resources are critical for
the survival of the riparian community people (Kgathi et al. 2006) and wildlife (including
elephants) in the area.

The 2011 national census figures show that there are 16,306 people living in the Oka-
vango sub-district (Central Statistics Office 2011a). And most of them live in villages and
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settlements spread along the Okavango River. Population sizes within studied villages
range between 630 and 2700 people of diverse ethnic groups and livelihood strategies.
However, subsistence agricultural activities are a commonality among the people.
Gudigwa village is located in the distal end of the Okavango sub-district, with its inhabi-
tants consisting largely of BaSarwa ethnic group (Taylor 2002). In their new struggle for
socio-economic advancement in the modern era of economic and political change
(making them to be marginalised from their traditional way of life) (Vogt 2007), the
BaSarwa now grow crops and rear livestock, among other things. The people in Beetsha
comprise mainly the HaMbukushu (who are predominantly crop and livestock
farmers), and a number of BaKgalagadi and BaSarwa ethnic extractions. While Eretsha
community comprises two ethnic groups, which are of the HaMbukushu and BaYei
extractions, Gonutsuga community is home to mostly the BaYei ethnic group. Seronga
village, which can be described as the capital of the eastern side of the upper panhandle
villages (of the Okavango sub-district) on the account of a higher population and econ-
omic activities, comprises a combination of the above-mentioned ethnic groups who
pursue various livelihood activities, but largely farming.

Nearly half (47.3%) of the people live below the poverty datum line and about 29.3% of
them are unemployed (Central Statistics Office 2011b). Hence, subsistence agriculture
remains predominantly an important livelihood strategy in the area (Motsholapheko,
Kgathi, and Vanderpost 2011). Crop production is mostly occurring near the Okavango
River (Tawana Land Board 2005; VanderPost 2009), with a high population of elephants
ranging all over the area. Thus, subsistence arable farmers are riddled with elephant crop-
raiding (Masunga 2007; NPR 2007).

Figure 1. Map of the Okavango Delta showing study sites and elephant range (NG11 and NG12).
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Study design

The study used a descriptive and interpretive cross-sectional design to investigate the
influence of institutional factors on subsistence, arable farmers’ adoption behaviour.
This research was implemented through a single occasion, data collection from multiple
information sources within a relatively short time (Johnson and Christensen 2013). The
data were then analysed largely through qualitative and partly quantitative methods.
Qualitative research is rooted in the interpretive paradigm which ‘ … is concerned with
how the social world is interpreted, understood, experienced, produced or constituted’
(Mason 2002, 3). It posits that each person’s reality is unique, providing unique insights
into why they behave in the manner they do, and that the reality can be understood
most effectively through or from the perspectives of that individual (Jonassen 1991; Cres-
well et al. 2003). Interpretivist paradigm is thus organised around the idea of natural
context observation, including the relationship between the researcher and the researched,
which is central to understanding the phenomenon under investigation in a deep, compre-
hensive manner (Gelo 2012).

In order to gain an in-depth understanding of respondents’ subjective experiences while
also enhancing credibility of the study, data triangulation comprising quantitative (using
semi-structured interview schedule) and qualitative (focus group discussions [FGDs] and
key informant interview) approaches was employed to collect relevant information (Cres-
well et al. 2003; Kuper, Lingard, and Levinson 2008). Also, we ensured ‘trustworthiness’ of
the findings by adopting a non-judgemental position towards the thoughts and words of
participants (especially during interviews) and consistently examined the underlying
ideas, assumptions and conceptualisations that are theorised as shaping or forming the
behaviour of farmers in relation to ECDIs (Krefting 1991).

Community entry protocol was observed prior to the commencement of the research.
This is because it is a common practice in Botswana to first consult and seek consent from
community leadership such as village dikgosi 1 before conducting any study in their area of
jurisdiction. This was done in an effort to explain the purpose and goal of the study and to
also build mutual understanding and trust with the people in order to motivate them to
participate in the study and truthfully respond to research questions. Besides, individual
consent was sought from all respondents, including explaining to them the purpose and
why they were requested to participate in the study. Moreover, respondents were informed
that their participation was voluntary and were free to withdraw from the study whenever
they felt so without necessarily having to give explanations. Overall, the study’s protocol
was approved by the Ministry of Environment, Wildlife and Tourism, and by the Ethics
Committee of the University of Botswana.

Sampling procedure and sample size

The study sample comprised subsistence arable farmers from five villages (Seronga,
Gonutsuga, Beetsha, Eretsha and Gudigwa) participating in a pilot project initiated by
DWNP aimed at testing the efficacy of chilli pepper and beehive fence as preventative
measures against elephant crop-raiding. The villages experience relatively high frequency
or severity of elephant crop-raiding incidents (see, e.g. NPR 2007). But in spite of this chal-
lenge and perhaps due to the rampant poverty and lack of paid employment in the area
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(Central Statistics Office 2011b), the population continues to rely heavily on subsistence
farming for their livelihoods (NPR 2007; Motsholapheko, Kgathi, and Vanderpost 2011).

Given this scenario and with the lack of available farmer’s associations and/or limited
access to farmer database in the study area, households were used as ‘point of entry’ to
individual arable farmers. Thus, the 2011 national census enumeration area maps were
used to verify the number and location of households in the villages. Using a simple
random sampling technique, a total of 388 farmers was selected from the list of all house-
holds in the individual villages at 99% confidence level and with a margin of error of 4.47.
The sampling procedure followed this order: all households in each village were sequen-
tially listed in separate pieces of paper, and then the required sample size (the equivalent of
30% of the households) was drawn one by one from the complete collection (Eaton and
Kessler 2012). With the help of VPC members, 10 male and female arable farmers (5
apiece) known to have opinions and experience on the subject-matters from each of the
five villages were purposively selected to participate in FGDs (Marshall 1996b). Generally,
the sample sizes provide sufficient power to allow for reliable estimations of ECDIs adop-
tion, responses on the institutional arrangements and to perform basic statistical analysis
(Balnaves and Caputi 2001).

Furthermore, a key informant sample involving two extension agents from the DWNP,
five village dikgosi and five VPC chairpersons from the respective study communities was
chosen for the study. The selection of this category of people was generally informed by the
knowledge they possess about the subject-matters under investigation (Marshall 1996b),
and special positions of responsibility and influence they occupy in their communities
or those in which they operate (Marshall 1996a).

Data collection

The study was conducted between February and July 2015 on the eastern side of the Oka-
vango Delta Panhandle in north-western Botswana. Data were collected through formal
interviews and five FGDs. Standardised interview schedules, designed with open- and
close-ended questions were administered by one of the researchers and two trained enu-
merators recruited from the Okavango Research Institute. Farmers were asked about their
contact and institutional relations with extension agents, access to the supply of inputs for
implementing mitigation measures, and their awareness of the role of government in
extension services and whether or not they have adopted one or both of the ECDIs,
and the reasons for doing so. A reconnaissance survey was first carried out in December
2014 with a view to ensuring adequate planning and informed decision-making to guide
and improve the main data collection efforts (Denzin and Lincoln 2005; Creswell and
Plano Clark 2007; Creswell 2013). Overall, the preliminary information obtained was
used to construct valid questions in the research instruments, namely interview schedule,
key informant and FGD guides. Besides, the content and adequacy of the instruments were
jointly developed by researchers and further judged by a panel of experts in Social Sciences
at the Okavango Research Institute.

Contact with extension agents was measured by the number of times the farmer was
visited by extension agent per quarter. Institutional relations, access to inputs and the
role of government in extension services were measured by close-ended and open-
ended questions. To measure farmers’ adoption status, the researchers computed the
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adoption index from the ECDIs introduced by DWNP to arable farmers. Here, adoption
meant an individual farmer’s decision to incorporate either chilli pepper or beehive fence
or both into their on-going arable farming practices. Considering that two innovations
were introduced, a farmer who had adopted both the ECDIs had an index of 1 point,
while those who adopted only one had an index of 0.5. Farmers who had not adopted
any at all had an index of zero.

After the individual farmers’ interviews, a FGD was held in each sample community to
collect supplementary qualitative information on their opinions and perceptions about the
ECDIs and their response to the delivery of these innovations by DWNP. A total of 12 key
informant interviews were also held with extension agents from DWNP and some com-
munity leaders such as dikgosi and VPC chairpersons.

Data analysis

Descriptive statistics were used to summarise the data. Generally, descriptive analyses were
used to estimate the proportion of respondents who were aware of the role of government
in extension services, number of contacts with extension agents, as well as the adoption of
ECDIs among the respondents. Analysis of the associations between extension delivery
strategies and farmers’ adoption of ECDIs was determined using Pearson chi-square
test of independence at 5% significance level. But prior to using the statistic, we verified
all underlying assumptions, including the assumption underscoring the need for a
minimum cell (of expected) frequency of five, two variables measured either at nominal
or ordinal level and observations being independent of each other (Field 2009; McHugh
2013).

Qualitative data generated through key informant interviews and FGDs were recorded
and transcribed. Thematic analysis was used in the description of qualitative data (Braun
and Clarke 2006; Liamputtong 2009). Themes within data from FGDs and key informants
interviews were continuously identified as data collection was ongoing in order to respond
to inevitable changes brought about by the uncontrolled, natural setting, interactions and
evolving events in which the study was undertaken (Patton 1990). Although key themes
were generated in a theoretical approach, resulting in themes of institutional context (Boy-
atzis 1998; Frith and Gleeson 2004), analyses were conducted mainly within the interpret-
ative paradigm (or latent thematic analysis) to describe and understand the underlying
processes that shape and give meaning to farmers’ adoption behaviour towards ECDIs
implementation (Jonassen 1991; Creswell et al. 2003). Most importantly, interpretation
of the relevant experiences, opinions and perspectives of respondents were not only
based on their prevalence as ‘measured’ by the number of different speakers who articu-
lated them, but also in terms of whether they captured ‘important information’ in relation
to the overall research question (see Braun and Clarke 2006 on this important subject).

Results and discussions

Adoption of ECDIs

Over two-thirds (69%; n = 268) of farmers in the study adopted chilli pepper. However,
only one farmer (0.3%) used the beehive fence innovation. While only two farmers
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(0.5%) have incorporated both innovations, a relatively large proportion of farmers
(30.2%; n = 117) said they had not adopted them at all. These farmers indicated that
they used traditional methods (such as drumming, guarding and lighting fire all night)
to deter crop-raiding elephants. In some cases, farmers who initially adopted the inno-
vations had discontinued their use citing ineffectiveness of ECDIs in preventing elephant
crop-raiding as the major reason. Nonetheless, the perceived complex nature of the pro-
cedures for implementing the innovations and their labour-intensive attributes, particu-
larly beehive fence, were among other reasons adduced for discontinuance. However,
detailed explanations on the adoption or non-adoption of the ECDIs are subsequently dis-
cussed in some parts of the following sections of the paper.

Institutional factors influencing farmers’ adoption behaviour

Farmers raised a number of issues associated with the adoption of ECDIs during individ-
ual interviews and FGDs conducted in the study. Insufficient contacts with extension
agents, stakeholder (institutional) relationship and limited access to inputs, as well as gov-
ernment’s limited support for extension services were among the factors highlighted by
farmers in the study area.

Contact with extension agents

Individual interviews and FGDs with farmers showed that there were concerns about
farmers’ contact with extension agents. Majority of the farmers (72.9%, n = 283) indicated
that they were contacted by extension agents only once per quarter (Table 1). According to
these farmers, inadequate contacts with the extension agents restricted information acqui-
sition and understanding of how to properly implement the innovations. To them, the
insignificant adoption of ECDIs, especially beehive fence is due in part to their lack of
expertise on the implementation of the innovations. Expressing their limited knowhow,
some of the farmers remarked that ‘We were only given inputs but without any training
to help us understand how to properly implement the innovations’.

One particular farmer in Eretsha had this to say:

I don’t think we have had enough training to effectively use the deterrent innovations pre-
scribed by the extension agency. While the trainings carried out by VPCs were not thorough
and sketchy, extension agents never visit us at our fields to conduct field demonstrations and
provide advice.

The above comment is a reflection of how farmers felt the DWNP should have handled the
implementation of the ECDIs. Thus, farmers were of the opinion that a majority of them

Table 1. Farmers’ contact with extension agents in the Okavango Delta,
Botswana.
Number of extension contacts Frequency %

Once/quarter 283 72.9
Twice/quarter 91 23.5
Thrice/quarter 10 2.6
Always 4 1.0

Source: Fieldwork (2015).
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would have understood the intricacies involved in the adoption procedures of the inno-
vations if extension agents had visited them with the aim of giving advice and demonstrat-
ing ECDIs on their fields. This finding is consistent with that of Elias and his team which
found that perceived frequency of extension contact had a positive impact on farmers’
overall satisfaction with the agricultural extension service in North West Ethiopia. They
posited that regular contacts between extension agent and farmer could provide infor-
mation as well as help farmers to develop trust and make them accountable to adopt
improved technologies (Elias et al. 2016).

Contrary to the viewpoint of farmers on lack of training, the extension personnel
opined that farmers were sufficiently trained to imbibe the skill of implementing the intro-
duced innovations. One extension agent pointed out that:

… at the beginning of the training for each component of the deterrent innovations, we do
consult with experts in an attempt to make people better understand technical issues on
ECDIs; what the innovations are all about, how they are used, how to construct, say, beehives,
and all the rest. All these were done to the extent that some farmers went outside the country
for benchmarking…

The contradictions in the above claim, however, quickly came to the fore when the agent
further noted that it was not possible to train or send all farmers abroad for benchmarking,
effectively acknowledging that some farmers may have lacked necessary expertise in
implementing the ECDIs. In furtherance of their claim, the two extension agents inter-
viewed argued that besides the workshops they normally conduct for farmers, VPCs
were meant to always have people on the ground, and make information about ECDIs
available to farmers and as well assist them in the adoption procedures. Indeed, the exten-
sion agents stood their ground saying that VPCs (serving as contacts points) were the
necessary platforms meant to promote adoption. This viewpoint corroborates the diffu-
sion theory which assumes that a diffusion–adoption process that involves local players
serving as change agents (who are generally homophilious to the population to which
change is introduced) is more likely to be effective in promoting behaviour change of indi-
viduals (Rogers 2003). Instead, extension agents attributed the low use of ECDIs to lack of
commitment by farmers to implement these innovations, berating the latter for expecting
everything to be done for them. In a way, the claims made by the extension agents coun-
tered those of the farmers (on the subject-matter), who in turn perceive extension agents
as ineffective in the discharge of their statutory roles.

From the VPCs chairpersons’ perspective, however, the low adoptions were due to
extension agents’ failure of not availing resources (such as vehicles) to the VPCs to
train farmers. Interviews with all committee chairpersons consistently indicated that
there were vehicles procured specifically for project implementation. To them, the
laissez-faire dispositions of the extension agency to provide transport to enable the
VPCs carry out their work with ease demonstrate lack of true commitment and dedication
to extension policy targets. The VPCs chairpersons explained that farmers’ fields are scat-
tered around, with some being significantly distant away from villages, indicating that lack
of transportation facilities has adversely affected the effectiveness of project
implementation.

Contrary to VPC chairpersons’ point of view, the extension agents explained that the
idea behind the establishment of VPCs is to encourage local communities’ ownership of
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the ECDI project, indicating that members can interact easily with other community
members without the need to travel long distances for assistance. It was further buttressed
by the agents that a vehicle could only be temporarily provided to the VPCs when they
needed to travel long distances or undertake joint activities. The extension agents also
affirmed that while the committee members were each provided with a cellular phone
and BWP100 (∼US$9.58) worth of airtime per month as well as a t-shirt for ease of com-
munication and identification, each of the VPCs in all the five trial communities were
given two bicycles to enable them commute easily to farmers’ fields. Admittedly, these
efforts are commendable. But it appears they were not done based on the understanding
of the local context, particularly with the use of bicycles. Analyses showed that, due to the
sandy terrain of the study area, bicycles were of no benefit to those for whom they were
meant. This could only mean that VPCs had a genuine concern about the need for an
appropriate transportation system. Indeed, one extension agent stated in our interview
that there was only one vehicle provided for the DWNP to facilitate control and quick cov-
erage of all the five villages by the leader of the project (referred to in this study as the
project implementing extension agent). While acknowledging shortage of transportation
facilities, the agent was, however, quick to mention that the VPCs were advised to draw
up their work plans so that all could easily be assisted with transport when the need
arose. It is, therefore, probable that lack of capacity on the part of the VPCs may have
resulted in their inefficiency. In the end, the claims and counterclaims made by both
farmers and extension agents may not have been mutually exclusive after all. The
problem lies in the way both stakeholders perceive their roles and responsibilities and
how they are discharged in line with the available facilities. Of course, communication
and information failure may engender frictions in interpersonal relations between stake-
holders where these are not promptly addressed. Herein lies the need for individual parties
to understand and agree from the outset, on what needs to be done; why it has to be done;
by who; and how to do it at designated times and locations (see for instance, Kolawole
2010).

Nonetheless, a chi-square test of independence showed that VPCs contributed signifi-
cantly to farmers’ adoption decisions of ECDIs, χ2 (4, n = 388) = 42.29, p = .00. The signifi-
cant association between VPCs and farmers’ adoption decision suggest the important role
played by the VPC towards the adoption of ECDIs. Ultimately, it is necessary for extension
agents to strongly support VPCs in their work to ensure that farmers acquire the right
knowledge on ECDIs and are adept at using them. But prior to this, it is crucial for exten-
sion agents to do a situational analysis to identify problems and their causes. It is also
imperative to do the same in relation to human and other resources with a view to ensur-
ing that available resources are productively used. The success of this action, however, may
depend on a favourable institutional relationship between extension agents and the clien-
tele system (Haider and Kreps 2004).

Institutional relations and farmers

As earlier noted, involvement of local people in the ECDIs project through the formation
of VPCs was essential to enhancing receptivity and consequent adoption of ECDIs.
Although some local communities applauded the VPC initiative, interviews with VPC
chairpersons, however, pointed to one thing: there were issues of power relations
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between extension agents and VPC members, which urgently required attention if the ele-
phant crop-raiding mitigation programme was to fully realise its potential. The VPCs
described themselves as nothing more than a distribution channel of inputs provided by
DWNP. Many of the VPC chairpersons expressed a feeling of powerlessness as one VPC
chairperson rejoined that ‘[i]t seems to me that our role is simply to deliver inputs to the
farmers; we have no powers tomake or influence any key decision about the implementation
of the project’. We argue, therefore, that this is the more reason why farmers attributed the
low levels of ECDIs adoption to the ‘failure’ of extension agents to listen to their advice with
regard to problem identification, analysis and the way forward.

But as DeCaro and Stokes (2008) point out, local stakeholders should be fully empow-
ered to take lead in issues that affect them by including them in management decisions so
that they are able to genuinely administer and manage any development initiative, here in
this case, elephant crop-raiding mitigation programme. This will motivate local partners
and makes it more likely for them to support any development programme, as in the case
of implementing ECDIs and sustaining them (DeCaro and Stokes 2008; Zimmermann
et al. 2009; Madden and McQuinn 2014). Failure to do so may cause local people to
‘revolt against’ the development practice and (deliberately) fail to implement or sustain
any introduced innovations (Sitati and Walpole 2006; Songhurst 2010), even if they
were beneficial.

Throughout the FGDs, discussants were apt to conclude that extension agents had no
respect for rural communities, and as such had no empathy for their situations. FGD dis-
cussants were more concerned that the government is doing little to assist them. A
Gudigwa farmer said:

…most government officials do not take us [people living in rural areas] or what we say
seriously. Wildlife managers take a long time to respond to reports of crop-raiding inci-
dences, and at times they never show up. Elephants destroy our crops and leave us with
nothing to feed our children. We have complained several times about the issue, but no
one seems to be listening to us. But when you kill an elephant, DWNP officials will immedi-
ately be all over the place. Clearly, wild animals are being valued and prioritised over the
people.

This remark indicates that community people perceive social interactions that are charac-
terised by respect and courtesy as key to development practice. As Juma (2011, 15) points
out, ‘ … [t]he process of technological innovation involves interactions among a wide
range of actors in society, who form a system of mutually reinforcing learning activities
… ’ Thus effective institutional relationships influence stakeholders’ attitudes, decisions,
and actions for mutual benefit.

Although the extension agents dispelled claims by VPC chairpersons and those of
farmers, they could, however, not confirm that they implemented local communities’ sug-
gestions in the process of implementing ECDIs. Instead, they alleged that the VPCs failed
to produce a plan on how they could be better assisted. One extension agent said ‘ …we
hold meetings more often with all the VPCs as part of our commitment to work with local
people and provide them a platform to raise their concerns and problems’.

Moreover, the extension agents unanimously opined that:

… the achievement of the project objectives normally depends on how its beneficiaries have
received it. Batswana generally do not like to fully take charge of things. They expect you to
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do things for them from the beginning to the end. We do not encourage this. We want people
to stand up for themselves and make efforts to augment the efforts of government toward the
success of any project.

The above remarks, however, beg the question of whether or not the VPCs were ade-
quately accorded the technical training and skills to enable them draw up their own
plans without the assistance of extension agents. From Belay and Abebaw’s (2004) per-
spective, the role of extension agents goes beyond mere technology transfer but also has
to do with the development of the rural people themselves. Therefore, extension agents
need to discuss pertinent social issues with local stakeholders, identify problems together
and support them in the problem-solving process. Elsewhere, Mugwagwa, Wamae, and
Outram (2010) and Brooks and Loevinsohn (2011) had argued that change agents need
to constantly engage and communicate with their stakeholders to achieve sustainability
of new practices in the ever-changing innovation environment.

Access to inputs

Access to input and markets influences the adoption of agricultural innovations (Mazvi-
mavi and Twomlow 2009; Muzari, Gatsi, and Muvhunzi 2012). Given that farmers have
access to inputs provided by the extension agency (i.e. DWNP), it is logical to suggest
that this may have increased the probability of ECDIs adoption among farmers. In the
FGDs and interviews held with the farmers, participants cited, among others, limited
access to necessary and supplementary inputs (such as used oil or grease) as major con-
straints impeding the adoption of ECDIs. Nonetheless, the extension agents pointed out
that there were limited sources of necessary inputs available locally, particularly chilli
pepper. They particularly stated that ‘there were attempts by the DWNP to directly
produce chilli pepper locally, and or encourage community trustees or individual
farmers to grow the chilli pepper as a buffer plant in their fields’. At the time of these inves-
tigations, however, it was discovered that the initiative was yet to be implemented in the
area; even the DWNP had not planted chilli pepper in their field located in Eretsha village
(see Figure 1). It is, however, noteworthy that only one semi-commercial farmer on the
fringes of Seronga was found to have planted chilli pepper as a buffer plant in his field.
As chilli pepper was largely sourced from abroad, the extension agents indicated that pro-
curement of inputs had been costly, thus greatly impacting supply to farmers. This scen-
ario may have provided the opportunity for farmers to utilise local/indigenous knowledge
and methods to address not only the complexities that are associated with the new prac-
tices, but also input supply concerns. There is need, therefore, to improve and encourage
use of indigenous methods because it is sustainable and farmers are familiar with them
which in turn encourages their sustainability (Kolawole 2001; Korzun, Adekunle, and
Filson 2014).

The role of government in extension services

As a government institution, DWNP relies heavily on government funding to carry out its
mandate. Thus, the amount of resources/funds allocated to the extension agency plays a
significant role in ensuring better public service delivery. Farmers were interviewed (indi-
vidually and in focus groups) with a view to finding out whether they understood the role
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of government in extension services. Most (70.1%, n = 272) farmers said that government
provided logistic and financial support to drive extension activities. Nonetheless, others
opined that the government was not doing enough in terms of training extension person-
nel and promoting extension activities. The subsistence farmers expressed dissatisfactions
with government’s failure to create enough extension offices in the study area, which they
said would otherwise have addressed the challenge of inaccessibility to information
sources. Also, the issue of compensation for crop damage (caused by elephant raiding)
emerged in the FGD sessions held with farmers. Apart from the cumbersome nature of
the compensation scheme, farmers complained that the amount of money paid was not
commensurate with the extent of damages caused by elephants. They, therefore, called
upon the government to review the compensation policy in order to adequately address
their concerns. Clearly, community people understand what the government should do
to improve the productivity of the extension agency.

In the same vein, one extension agent underscored the need for government to provide
extension personnel both extrinsic and intrinsic motivations to enable them discharge
their responsibilities effectively. He specifically pointed out that ‘public personnel
working in rural areas would require morale boost either through proper housing, pro-
motion at work, further training and/or salary increments’. Admittedly, the efficiency of
extension work depends principally on well trained and motivated extension personnel
who are committed and responsive to the ever-changing social, economic and political
environment (Birkhaeuser, Evenson, and Feder 1991; Belay and Abebaw 2004). This
view finds relevance in OT, which suggests the need to capacitate both organisation
and its personnel for optimal organisational performance (Blau and Scott 1962). On com-
pensation scheme, the extension agents, although providing some sweeping comments,
conceded that the current compensation structure for wildlife damages may not necess-
arily be addressing increases in the farmers’ cost of living. Indeed, adequate compensation
of farmers would probably serve as a relief from their social and economic hardships,
thereby encouraging farmers to have a better perspective about the value of elephants
and their conservation (Jackson et al. 2008). Incorporating a compensation system into
the broader elephant crop-raiding mitigation programme would appear effective, at
least theoretically, in addressing elephant crop-raiding through the use of non-consump-
tive elephant deterrent methods such as chilli pepper and beehive fence to scare away ele-
phants from crop fields. In the end, the success of the project should not be a matter of
chance but immense contribution of the government in creating conducive institutional
environment for achieving food security and environmental conservation.

Conclusion

This paper employed institutional theory of organisations to analyse the effects of insti-
tutional factors on the delivery and adoption of ECDIs in the Okavango Delta, Botswana.
It probed a ministry-based extension system’s (i.e. DWNP’s) roles in agricultural develop-
ment in local communities with specific emphasis on its contact with farmers and supply
of necessary inputs to its clientele system. In other words, the paper provided answers to
the question on the extent to which government’s role in extension services has affected
DWNP’s effectiveness in promoting adoption of ECDIs in the study area. The findings
revealed that almost 70% of the sampled farmers adopted at least one ECDI while 30%
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did not adopt any at all. Findings also showed that institutional relations, availability and/
or supply of deterrent innovation inputs, farmers’ contact with extension agents, govern-
ment support for extension services and the roles of extension agents affected farmers’
adoption or non-adoption decisions. However, the supply of inputs and training by
both DWNP and VPCs may have increased the likelihood of ECDI adoption. This
suggests that adoption of ECDIs and ultimately reduction in human–elephant conflict
(HEC) is achievable if access to institutional extension support is broadened in the affected
communities, and where, from the onset, a more participatory approach that puts empha-
sis on strengthening local people’s HEC problem-solving capacities is implemented.

That said, the bureaucratic bottlenecks associated with the current approach to HEC
management in the Okavango Delta may have made local communities as mere imple-
menters of government programmes and not co-partners, and decision-makers who
otherwise should have the wherewithal to determine their own destiny (NPR 2007).
The results demonstrated the importance of meaningful communication and institutional
relations between DWNP and the local community in securing a consolidated effort to
push for the success of the ECDI initiative. Based on the claims and counterclaims eluci-
dated in this paper, lack of proper grassroots consultation from the onset of the ECDI
initiative, limited resources and ambiguities associated with project implementation are
implicated in the failings of extension agents in their push for the adoption of the inno-
vations (Webber, Hill, and Reynolds 2007). Similarly, contact between farmers and exten-
sion agents were also found to be crucial for achieving set objectives. While acknowledging
the importance of local people’s involvement in promoting the ECDIs project, the all-
important role of the extension agents in bringing about social change cannot be overem-
phasised. The technical information and advice they provide remain handy in assisting
farmers to understand the intricacies involved the adoption procedures of ECDIs.
Rather than engage in buck passing, DWNP needs to employ appropriate strategic inter-
ventions that will facilitate the smooth discharge of VPCs duties.

Given that there were about 30% of the famers who had not adopted the ECDIs and also
some reported cases of innovation discontinuance, it is apparent that many challenges still
exist in the area. As the ECDIs project is relatively new and arguably the first of its kind in
the area, it is crucial to build capacity of extension agents in delivering quality extension
services. Secondly, increased contact between the extension agents, VPCs and farmers is
essential for providing veritable institutional support for farmers in their ECDIs
implementation efforts. Thirdly, as chilli pepper is still mainly sourced outside Botswana,
it is also important for the extension agency to make a concerted effort in ensuring that
chilli pepper is produced locally for the purpose of enhancing the sustainability of the
project. That said, an effective and efficient extension system can make these elephant
deterrent innovations adoptable, sustainable and useful to the target community, thus
contributing towards reduction of HEC and alleviating food insecurities among the
rural populace. As things stand, the important role of government in extension services
cannot be overemphasised. But then, stemming HEC in general remains an important
problem for wildlife custodians and policy-makers to resolve in elephant inhabited
countries like Botswana.

It is also important for policy-makers to address the prevalent, farmers’ socio-economic
hardships by having a rethink on the current crop damage compensation scheme. The
provision of adequate reward system for those living side by side with wildlife is desirable
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for a sustainable environmental conservation. In conclusion, it is necessary for future
studies to focus on analysing the effectiveness of ECDIs and their relationships with
farmers’ outputs in the Okavango Delta and other similar social-ecological contexts.

Note

1. Kgosi is a democratically approved local/traditional leader of a particular social system or
ethnic group. It’s dikgosi when plural.
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