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Abstract

This paper looks at the interrelationship between efficiency level,
communication, and stakeholders in emerging agricultural cooperatives. We
collected data from 24 emerging cooperatives, each with an average of 8
individual members, through purposive sampling, specifically targeting
poultry cooperatives. We analyzed the data using Data Envelopment Analysis
(DEA) and Social Network Analysis (SNA). Technical efficiency results found
that, on average, emerging farming cooperatives in the province are 71
percent efficient. The implication is that cooperatives have a 29% window to
improve their efficiency level and reduce waste to operate optimally.
Furthermore, a TE score of 1 indicated the technical efficiency of six DMUs
(3, 7, 10, 19, and 23). This finding suggests that cooperatives are optimally
resourcing. However, SNA results revealed strong and frequent
communication between input suppliers and emerging cooperative farmers.
However, few net-chain players were involved in bird slaughter and feather
removal (cleaning). The results also show that reliability between processors
and farmers is weak due to poor communication. Furthermore, there are
inadequate formal contracts between the net-chain stakeholders, leading to
minimal cooperation between processors and consumers. The reason is that
most consumers prefer to buy live chickens and eggs directly from farmers.
This study revealed that most emerging cooperatives heavily rely on
government support through skills training, extension support, and input
supply. The government offers these services for free, resulting in a one-way
relationship between government support and farmers, rather than a
reciprocal one. This study demonstrated a formally poor relationship between
emerging farmers and financial institutions, which confirms lower
cooperation, communication frequency, and dependency of cooperatives in
South Africa. For improved cooperative efficiency, the study recommends
deliberate improvements in communication and interrelationships between
farmers and other stakeholders.
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As the scarcity of agricultural land increases, cooperative farming systems are increasingly
important in agriculture and food systems. In an earlier study, FAO (2007) found that agricultural
cooperatives will be the answer to agricultural resource scarcity and utilization problems in
developing countries. In sub-Saharan Africa, where food insecurity is also on the rise, cooperative
farmers, who are mainly located in deeply rural areas, contribute more than 33% to the overall
agricultural production and have an important role in lessening the burden of food insecurity

(Onyutha, 2018; Miladin, Vuk & Rade, 2012).

In South Africa, Thaba and Mbohwa (2015) have observed that the Companies and Intellectual
Properties Commission (CIPC) cooperative register recorded an 89% mortality rate of
cooperatives as against an average survival rate of 11% per annum from 2005. Furthermore, the
Department of Agriculture, Forestry, and Fisheries (DAFF, 2015) added that cooperatives that are
still operational are financially dependent on the government and other stakeholders' support for
their survival, while some cooperatives are on the verge of total collapse, resulting in increased
dependency, a lack of sustainability strategy, and increasing poverty levels amongst members. As
a result, a proper application of net chain frameworks in cooperative environments may reduce
their dependency on state funds, improve sustainability strategies, and reduce poverty amongst

cooperative members.

According to Borodin et al. (2016) and Talamini and Ferreira (2010), the field of agriculture has
developed a wide range of analytical frameworks, with net chains being the most widely used.
Commonalities in all the frameworks revolve around the relationship between products,
organizations, and stakeholders. As such, there is a growing need for the interrelationships
between these three key constructs (products, organizations, and stakeholders) to work together
seamlessly or as efficiently as possible to achieve sustainability. Scholars asserted that efficiency
mirrors Pareto efficiency, signifying the distribution of resources to ensure no individual or
activity gains an advantage at the expense of another (Okiche & Okiche, 2020; Pandey &
Nathwani, 2007). Kumbhakar and Lovell (2003), on the other hand, said that in a farm production
system, general productivity increases might not be due to technical or allocative efficiency.
Instead, they suggested that technological advancements, strategic changes, or the utilization of

economies of scale resulting from a combination of production factors could be the cause.

In South Africa, the poultry sector is under pressure due to increased competition from cheaper
poultry imports (Europe, North America, and South America), increases in input costs, and poor
regulations (Bolton, 2015). Therefore, for survival and long-term sustainability, poultry farmers

need to come together in an organized, well-coordinated social supply chain (net chain) system. A



well-coordinated net chain will improve information sharing and capacity development and

enhance performance amongst farmers who are members of cooperatives.

In net chain analysis, it is crucial to investigate entrepreneurial capacity in cooperative farming
systems, as the individual farmer serves as a central subject of analysis. The entrepreneurial role
of conceptualizing a new venture is to promote the firm's performance, growth, and sustainability
by coordinating other production factors. Furthermore, the national government's land reform and

redistribution programs serve as the foundation for most cooperatives across South Africa.

In this study, production refers to the transformation of inputs into output in the form of goods
and services aimed at profit maximization, output maximization, utility maximization, cost
minimization, or a combination of all the above. Hence, during the production process, most
farmers are concerned with efficiency in the utilization of inputs to achieve firm or organizational
optimum performance. Therefore, this paper intends to gain a deeper understanding of how a
cooperative system can achieve efficiency through communication and stakeholder
interrelationships in South Africa's emerging poultry farming sector, using a robust literature base
view.

2. Literature Review
2.1 Conceptual Review
2.1.1 An overview of Agribusiness Cooperatives
South African cooperatives have failed to gain popularity. People believed that they would benefit
low-income individuals, small farmers, and developing merchants. This may explain why South
African farmers form several cooperatives. South Africans are realizing that cooperatives may
help low-income neighborhoods become economically active. Low-income areas may benefit
from cooperatives' collective strength. Cooperatives' mechanisms, inner workings, and potential
economic damage turn off most South Africans (Rena, 2017).
Approximately 4,3062 cooperatives are registered in South Africa. As of March 31, 2009, the
Kwazulu natal KZN (26%), Gauteng (20%), the Eastern Cape (16%), and Limpopo (12%) have
the most registered cooperatives. In 2009, Mpumalanga registered the most cooperatives at 8%,
followed by the north-west province at 7% and the northern Cape at 2%. Despite the National
Cooperative Association's dissolution, new cooperatives are popping up around South Africa.
These new cooperatives must overcome the challenge of establishing themselves and moving
forward with other cooperatives. Primary, secondary, and sectorial cooperatives necessitate self-
assertion because they are collective and self-empowering.
Iliopoulos, Cook, and Chaddad (2016) have observed that research in agricultural cooperatives
involved inter- and intra-firm coordination and presented varied characteristics by country,

region, commodity, individuals, and stakeholders. Globally, there is mounting evidence (Bunce,
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2018) that production coops, such as development projects in former homelands, often fail due to
various factors, including group dynamics related to labor sharing in collective production. As
such, the emerging South African context has a few successful agricultural production
cooperatives (Ortman & King, 2007). There are several challenges faced by emerging cooperative
farming systems in South Africa. These challenges can occur within organizations and amongst
stakeholders who work with these entities. Therefore, we can classify the challenges into two
main categories: intra-cooperative and inter-cooperative challenges. Buress and Cook (2009) also
stated that collective initiatives generally face three main challenges: members addressing their
personal needs instead of the needs of the group; secondly, sharing common interests with
members who have conflicting interests tends to be a major problem; and thirdly, a lack of trust
among outside stakeholders. This situation may apply to most cooperatives in the country, as their
diversity and other characteristics may impede efficient networking due to a lack of trust and

conflicting interests.

2.1.2 Intra-cooperative challenge

Running collective entities can be expensive (Graus et al., 2016). Group members with varying
interests significantly hinder the goal's achievement. An individual has less influence in the
organization, and benefits are compulsory and equal, even though individual contributions are not
equal. The rate of conflict is very high in collective action because individuals have different
interests (Siegel, 2009; Ostrom, 2010). We can validate the interventions of various stakeholders

in cooperative development, but they need ongoing assistance to tackle the prevailing challenges:

Entrepreneurial practices, which vary depending on the enterprise and management level of the
cooperative, affect the performance of cooperatives. Across the country, the primary cooperatives
that face the greatest challenges are those that are beginners or new to the business. Focusing
solely on cooperatives as legal entities, well-documented challenges include poor governance and
a lack of entrepreneurial skills (Nkhoma, 2011). Among the identified challenges are poor
management and technical skills, limited trust among members, non-adherence to cooperative
principles, marketing challenges, poor networking or economic value chain activities, and

outrageous marketing requirements (The DTI, 2012).

The board of directors' financial management background is a prerequisite for cooperator success.
However, low levels of literacy and training, often lower than Grade 12, contribute to the very
low management level in agricultural cooperatives across the country. Most cooperatives are
distressed due to funded cooperative management practices; the reasons include a lack of
ownership, a lack of cash or capital contribution, and inappropriate systems to manage finance

(The DTI, 2012). The low level of literacy in agricultural cooperatives in the NWP is the main
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cause of weak management, poor governance, and the inability to run their enterprises effectively

on sound business principles (NWPDP, 2013).

Cultural, social, religious, and other conventions often influence the performance of cooperatives
nationwide, particularly those in the NWP. The view that groups act to serve their interests
presumably assumes that the individuals in groups act out of self-interest, and when an individual
in a group nobly disregards their welfare, it is not very likely that collectively they would seek

some selfish common or group objectives (Olson, 1965).

2.1.3 Inter-cooperative and value chain challenges

Marketing determines the destination of all inputs—natural resources, specific competencies,
budget, etc.—to produce a certain output or product, thus playing a critical role in the success of
any other business (The Dti, 2012). These cooperatives in the country, particularly in the North
west province, face marketing challenges due to poor networking and exorbitant market

requirements, resulting in low-quality products sold at farm gate prices to local consumers.

Collective action business ties include technical, managerial, legal, administrative, and financial
competency. These factors play an important role in cooperative success. Cooperative
relationships, namely input supplier cooperatives, financial cooperatives, and producer
cooperatives, are usually weak due to a lack of trust, which results in a weaker or less significant
contribution to the value chain. The cooperative enterprise is dependent on its external
environment and good network because they can guide the producer cooperative on what the

consumer requires and what the input supplier must provide, as well as vice versa (Dti, 2012).

2.1.4 Formal and informal network

We most often refer to formal rules or policies as institutional governance (Olaleye et al., 2020).
For example, different stakeholders involved in the production, marketing, and distribution of
agricultural products might need protection against opportunistic behavior. These types of
protection mechanisms, as well as how the organizational structure arranges them for the involved
parties, reflect the formal rules of that institutional environment. Mourdoukoutas (1999) and West
I (2007) defined collective entrepreneurship as an organizational structure that provides
scattered entrepreneurs, such as suppliers, distributors, customers, and collaborators, with the
opportunity to share their knowledge and collaborate to discover and exploit new business
opportunities, thereby enhancing overall performance and efficiency. The author stated that to
reduce the risk associated with moral hazard and trust amongst members, collective entrepreneurs
should collaborate formally and distinguish between contractual and non-contractual forms of

collective entrepreneurship.



3  Methodology
3.1 Study area

The North-west province is the selected study area, which is divided into four districts, out of which
eighteen local municipalities were subdivided. The research was conducted in Potchefstroom, which
is part of the JB Marks local municipality within the Dr Kenneth Kaunda District Municipality in the
North-West province of South Africa.

The 2007 community survey recorded a population of 128,357 for the Potchefstroom Municipality,
which includes other neighbouring villages. There were 69.6% whites, 27.0% blacks, 3% coloreds,
and 0.4% Asians among this group. Nevertheless, out of a total population of 43,448 in the city and its
suburbs, 69.9% are white, 25.4% are black, 2.8% are colored, and 1.3% are Asian. In addition, Rena
(2017)'s statistics on the small proportion of cooperative society existence in the province emerge as

the novelty and focus of this study area.

The data used in this study came from primary sources. The municipalities in the district asserted that
they naturally divided smallholder farmers into strata and reached the required number of farmers
through simple random sampling. 24 societies were surveyed, whereby data was gathered from
cooperative smallholder farmers in the research region through in-depth interviews and a standardized
questionnaire. Furthermore, the methodological section aims to define and provide an overview of the
concept of efficiency and the different approaches to its measurement in parametric and non-
parametric methodologies. In this study, the methodology for efficiency measurement was classified

into two main categories: parametric and non-parametric approaches.

3.2 Parametric approach

The parametric approach entails specifying a functional form for the production technology equation
and assuming the distribution of error terms. The major advantage of the parametric approach
compared to the non-parametric approach is its ability to express frontier technology in a simple
mathematical form. However, the parametric approach imposes a structure on the frontier that may be
unwarranted. The parametric approach often imposes a limitation on the number of observations that
can be technically efficient. For instance, using the linear programming algorithm in the homogeneous
Cobb-Douglas form generally results in only as many technically efficient observations as the number
of parameters to estimate (Forsund et al., 1980). Given these shortfalls, the non-parametric approach
to efficiency introduced by Farrell's (1957) model and extended by Charnes et al. (1978) seems more
suitable for this study.



33 Non-Parametric Approach

The parametric approach entails specifying a functional form for the production technology equation
and assumption about the distribution of error terms. The major advantage of the parametric approach
compared to the non-parametric approach is its ability to express frontier technology in a simple
mathematical form. However, the parametric approach imposes a structure on the frontier that may be
unwarranted. The parametric approach often imposes a limitation on the number of observations that
can be technically efficient. For instance, using the linear programming algorithm in the homogeneous
Cobb-Douglas form generally results in only as many technically efficient observations as the number
of parameters to estimate (Forsund et al., 1980). Given these shortfalls, the non-parametric approach
to efficiency introduced by Farrell's (1957) model and extended by Charnes et al. (1978) seems more
suitable for this study.

A non-parametric approach to efficiency does not specify the functional form for the production
technology, nor does it only assume the error term distribution. This method uses a non-stochastic
frontier to figure out the output, which is deterministic. However, it doesn't look at how measurement
errors and other statistical noise might change the shape and location of the estimated frontier. Farrell
(1957) further demonstrated the use of an input-oriented approach to measure resource efficiency.
Consider a firm that uses two resources, x1 and x2, to produce output y. Figure 1 illustrates this
process. We represent the production frontier as y = f (x1, x2). Assuming constant returns to scale, we

can write the equation as 1 = f(x1/y, x2/y).

This implies that the frontier technology demonstrated in Figure 1 can be characterized by a unit
isoquant, which is denoted by the curve ss’. Knowing the unit isoquant of a fully efficient farm
enables the measurement of technical efficiency. Given a farm that uses (x1 *, x2 *) defined by point
P (x1 */y, x2 */y) to produce a unit of output y*, we can measure its technical efficiency using the
ratio OQ/OP, which defines the farm's ability to maximize output from a given set of inputs and
resources. A non-parametric approach to efficiency primarily benefits from not imposing the
functional form on the collected data under analysis. However, there are some disadvantages. The
approach's disadvantage lies in computing the efficiency frontier from a limited number of
observations, which leaves it vulnerable to extreme observations and statistical bias. Secondly, the

estimated function lacks statistical properties that allow for inferences.

Charnes et al. (1978) extended the Farrell model to overcome the drawbacks of the non-parametric
frontier, thereby introducing the new efficiency analysis concept known as data envelopment analysis
(DEA). The technique utilizes observed production possibilities to establish an empirical frontier, and
then measures efficiency as the distance from this frontier. Compared to other firms in the test group,

efficient firms are those that produce a certain number of outputs or more while spending a given
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number of inputs or use the same number of inputs or less to produce a given amount of outputs. This
approach generalizes Farrell's method of computing the efficiency frontier as a piecewise linear

convex hull in the input coefficient space to multiple outputs.

34 Data Envelope Analysis (DEA) Model

In this study, DMUs are cooperative poultry farmers in NWP, which implies that B, C, and D, are on
par with them, while other DMUs are inefficient, as indicated by Objective 1 above. The same is true
for cooperative farmers C and D. To estimate A's inefficiency level, the DEA model compares
inefficient DMU A relative to efficient DMUs B and C. As in the optimization model, we assign a
weight to B and C to estimate A's relative efficiency score. Ultimately, DMU A should learn from B
and C and reduce his resource usage to an efficient level. This is possible since it quantifies the
increase in outputs or decrease in inputs required to transform inefficient DMU A into an efficient
DMU (Fried et al., 2008). DMU A can estimate his target resource use as a linear combination of the
input levels used by his efficient peers.

For the ith farm, the vectors i x and i y, respectively, represent the K inputs (day-old chicks,
fertilizers, feeds, labor) and M outputs (number of broilers, eggs) for each of the N poultry
cooperative farmers in the NWP. The K x N input matrix, X, and the M x N output matrix, Y,
represent all N firms' data. The solution to N linear programs of the following form defines the input-
oriented constant returns to scale (DEA) frontier.

Ming0,

Subject to:

i+ YA>0

0Xi—YAL>0

YL>0

(3.1
Whereby: 0 is a scalar and A is an Nx1 vector of constants. The value of 0 represents an index of
technical efficiency for the ith poultry cooperative farmer and the value is 0<6<1, with the value of 1
indicating a point on the frontier and hence a technically efficient firm, according to Farrell's (1957)
definition. Thus, 1-0 is a measure of how much a poultry farm’s inputs can be proportionally reduced
without any loss in output. Even though the poultry sector is subdivided into broiler and egg
production, the technical inputs are similar there are four main inputs which constitute more than 80
percent outlined by Louw et al (2011);

X, = Quantity of day-old chicks (Number of chicks purchased).

X, = Amount of labor employed for production (Man hours)

X5 = Cost of vaccines, drugs, and chemicals (Rands)

X4 = Quantity of feeds. (Kilograms)
8



With the availability of input and output price information, the study will consider cost minimization
or revenue maximization to calculate both technical and allocative efficiency can be measured. For
the case of a VRS cost minimization, one would run the input-oriented DEA model set out in equation
(3.2) to obtain technical efficiency (TE). One would then run the following cost minimization DEA.
Ming, wi X;
Subject to -y;+ YA >0
X —=XA>0
N1IA=1
YAL>0
(3.2)
where i w is a vector of input prices for the ith cooperative farmer and * i x is the cost-minimizing
vector of input quantities for the ith firm given the input prices i w and the output levels i y and this is
calculated by the linear programming. The total cost efficiency (CE) or economic efficiency of the
ITH firm would be calculated as:
CE={wixi'/wix} (3.3)

35 The Social Network Analysis Model (Relationship method)

In Agribusiness a ‘Social Netchain’ can be defined as a set of interpersonal relationship networks
comprising horizontal ties amongst individual firms or organizations within a particular agribusiness
sector, which has a sequential arrangement based on vertical ties between individuals of the firms or
organizations in different layers of that agribusiness sector (Lazzarini, 2001). Authors such as
Wasserman (1994) and Newman (2003) defined networks only using their adjacency matrix. Stating
that "A network is a graph which is made up of points, called nodes or vertices, and connecting lines
called edges." These authors further explain that "Mathematically, a network of a certain subsector
can be represented by a matrix called the adjacency matrix A, which can be simply written as nx n

symmetric matrix, where n is the number of vertices in the network. The adjacency matrix has

clements A; j= 1 if there is an edge between vertices i and j, 0 if there is no existing adjacency. The

matrix is symmetric since if there is an edge between i and j then clearly there is also an edge between

J and i. Thus, 4; ji= Aji-" (Wasserman and Faust 1994) outlined and defined the five components of

the social network model as follows.
Which are:
(i) A set IV of chain actors.
(i1) A collection L of links that represent relationships amongst ordered pairs of actors.

(iii) A sociograph G d consisting of nodes, which represent actors, and directed or undirected

lines between the nodes, which represent the nature of relations among actors in cooperative

farming systems in the NWP;



(iv) A socio-matrix or adjacency matrix A, which has as many rows and columns as the

number of actors and whereby the elements X; ; record the relationships between actors i and
9,

J; lastly
(v) A characteristics matrix C, which has as many rows as there are actors and as many
columns as there are attributes of interest.

Therefore, the poultry cooperative farming network can be defined by: §={N, L G & A, C}.

Given the above variables, it is possible to identify the interpersonal relationships between intra- and
inter-firm organizations and their position in the poultry cooperative network in the NWP of South
Africa.

Actors -The actors /V in a poultry net chain can be stakeholders that can be represented by nodes in a
graph. In the poultry cooperative farming system net chain, for instance, the actors could be
emerging farmers, cooperative processors, transporters, retailers, regulatory agencies, financial
providers, or product certification providers.

Links -The set L of links in the poultry net chain will represent the nature of connection amongst
actors. In cooperative net chains, this could be flows of raw materials (Feed, Day old chicks,
sawdust), flows of money, flows of product information (e.g. Prices), information required to
conduct transactions, or meta-information required for network coordination. Besides
representing the primary flows in a supply network, links may also reflect supporting
interrelationships that are unrelated to the core functions of the net chain, such as financial
partnerships (e.g. Cooperative banks).

Links may be simple and only indicate that a connection of a certain kind exists between actors.
Directed links indicate the direction of a relationship, e.g. the direction of an information or product
flow. Valued or weighted links also indicate the intensity or frequency of a relationship. Finally,
actors may be connected by several relationships (information, Ideas, product, or support flow) each
requiring a separate link. These different relationships amongst poultry farming cooperative
stakeholders in North West province will be represented by a sociograph.
Sociograph or Network diagram
A Sociography is the natural representation of a netchain drawing. Convention suggests that network
actors are represented as vertices or dots whereas relationships are shown as the edges or lines of a
network drawing. In a network diagram vertices are without dimensions. The positions where the
nodes are placed in a network drawing are therefore unconstrained by coordinates and the distances
between the dots and angles between the lines of a network drawing are meaningless. How a network
is drawn is, however, not arbitrary, and several conventions for drawing aesthetically pleasing
networks have evolved.

Attributes of Net Chain Agents

10



Wasserman and Faust (1994) further stated that in a network, there are not just the actors, but also the
linkages among groups of actors in the same net chain. This implies that the net chain analysis can be
done at different levels: from a single pair tie to a network. From a single actor point of view, the
most important actor is placed in the center and there are three centrality measures used:

i.  Degree —The degree of an actor or stakeholder is determined by the number of its links with
another chain actor. The actor degree may depend on the number of actors in the network.
Wasserman (1994) further stated that when the relationship data are binary, the degree is
equivalent to the row sum or the column sum of the adjacency matrix. The degree of an agent
in a supply network also indicates how intensively that agent relates to its peers. However, the
degree says nothing about the intensity of the relationships.

ii.  Closeness- is a measure of overall centrality. The closeness of actors’ centrality is the inverse
of the sum of the distances of an actor to all other chain actors in the network. In an
undirected and unweighted network distance is measured as the geodesic between the actors,
which is the path with the smallest number of actors along the way. The actor with the
smallest sum of his geodesics to all other agents in the network then is regarded as the most
globally central actor in the network. The measure can be extended to directed and weighted
networks.

iii. = Betweeness — is defined as a measure based on the idea that an actor in the path connecting
many other actors possesses control over the flow of resources or information that travel
along these paths. Betweenness of actor some actor j, therefore, counts the geodesics between

all other actors i and k and which pass through actor j.

Network attributes

According to Newman (2003), the most prominent characteristics of a network are its diameter and
the chain completeness. The diameter of a network is measured by the length of the largest geodesic
between any pair of actors in the network. A network is complete when each actor is connected
directly or indirectly to all other actors in the chain. The density is defined as the proportion of links
that are present in the network. Knowing the density of a network may be useful for the manager of a
network to assess whether agents need to be encouraged to link up with each other therefore
encouraging collective entrepreneurship.

Cut points, cut sets, and bridges are defined as elements of strategic importance for every network.
A cut point is a key actor whose removal from the network causes the network to disintegrate into two
or more sub-networks that are unconnected with each other; cut sets are similarly defined. A bridge is
a link of equivalent strategic importance: if removed, a bridge link causes a network to disintegrate.
The importance for cooperative poultry farmers in the NWP to know the cut points, cut sets, and

bridges in a supply network is obvious.
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A k-core is defined as a maximal sub-network in which each agent is adjacent to at least k other
agents; in other words, all agents that belong to a k-core have a degree equal to k or higher.
Comparison of k-cores of a network for distinct levels of k helps provide insight into the strength of
the connectedness of the agents hence efficiency.

Paek 5.1 software package was utilized to analyze the cooperative network in this study. This
software has been utilized by various researchers (Newman, 2003; De Nooyi et al., 2005 Mueller et
al., 2007) to analyze large and complex networks in various industries worldwide. This package has

been found to provide accurate and appropriate network information.

4. Results and Discussion

The technical efficiency and scale efficiency scores was used to calculate the pace at which
growing cooperative agricultural systems, functioning as Decision-Making Units (DMUs),
transform their inputs into output, or the degree of resource-use efficiency. According to Charnes
and Cooper (1984), a decision-making unit (DMU) can only be considered efficient if its
efficiency ratings are close to or equal to 1, the optimal position. Firms that optimize input usage
were regarded while achieving desired output levels as having increasing returns to scale (IRS).
Furthermore, firms with a diminishing return on scale (DRS) as those that use more inputs than
they produce as classified. Coelli et al. (2005) state that DMUs are considered technically
efficient when they achieve higher production levels with fewer inputs compared to other
enterprises or DMUSs in the same industry.

Table 1: Efficiency results for emerging agricultural cooperatives in the North West Province using the

DEA

Decision Average Technical Scale Return to

Making Unit Technical Efficiency Efficiency Scale (RS
(bDMU) Efficiency

1 0.67 0.87 0.78 DRS

2 0.77 0.95=1 0.81 DRS

3 1.00 1.0 1.00 -

4 0.75 0.72 0.99 IRS

5 0.67 0.70 0.96 DRS

6 0.57 0.58 0.99 IRS

7 1.00 0.99=1 1.00 -

8 0.20 0.30 0.60 DRS

9 0.95 0.93 0.98 DRS

10 1.00 0.96=1 1.00 -

11 0.68 1.00 0.68 DRS

12



12 1.00 1.00 1.00 -
13 0.70 0.84 0.83 DRS
14 0.69 1.00 0.70 IRS
15 0.691 1.00 0.69 DRS
16 0.60 0.67 0.86 DRS
17 0.67 1.00 0.71 DRS
18 0.57 0.52 0.99 IRS
19 (start) 0.50 0.50 0.98 -
20 0.75 0.72 0.99 IRS
21 0.67 0.70 0.96 DRS
22 0.57 0.58 0.99 IRS
23 0.98 1.00 0.97 -
24 0.40 0.30 0.60 DRS
Mean 0.71 0.78 0.88

Efficiency

Score (MES)

Source: Authors compilation

The technical efficiency statistics presented in Table 1 indicate that the average efficiency of
developing cooperatives in the province is 71 percent, meaning that they are 29 percent
inefficient. This study indicates that to perform at an optimal level, they must enhance their
efficiency by minimizing waste. Six DMUs (3, 7, 10, 19, and 23) were identified as technically
efficient, achieving a TE score of 1, indicating optimal resource utilization.

The findings indicate that rising cooperatives are currently achieving an operational efficiency of
88 percent. The findings indicate that 13 percent of the cooperatives display inefficiencies
concerning their operational scope. To enhance the scale efficiency of these cooperatives, it is
necessary to reassess their operations and downsize them until they achieve a 100 percent level of
efficiency in terms of SE. Xaba et al. (2020) found that cooperatives in Mpumalanga province

have lower levels of scale efficiency. They advocated reducing operations to increase efficiency.

Table 2 Return to scale for emerging agricultural cooperatives as DMUs in the North West Province.

CRS IRS DRS Total
Percentage of 25% 25% 50% 100%
DMUs (%)
No of DMUs 6 6 12 24

Source: Authors compilation

Table 2 above shows the Return to Scale Results (RTS) of the sampled emerging cooperatives
(DMUs). Twenty-five percent of the cooperatives were operating under constant CRS which is

equivalent to cooperatives operating under Increasing Return to Scale (IRS). This implies that a
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quarter of the cooperatives are operating at an optimal position with no wastage and another

quarter still has a chance to improve their level of efficiency as they are operating under

Increasing Return to Scale (IRS). Results from the table further revealed that half which is twelve

DMUs are operating under decreasing return to scale which implies that they are utilizing more

resources and producing less output.

To determine linkages in the components of emerging agricultural cooperatives in a net chain structure to

improve performance and efficiency.

Table 3. Relationship and communication in the emerging agricultural cooperative systems in NWP.

net chain
Relations
between actors

l

Communication Attributes

Relationship Attributes

Cooperation

Frequency

Formal

Reliability

Level of
Trust

Bargaining
Power

Mutual
Dependency

Input supplier

<>
Farmers

Farmers
<>

Processors

Farmers
<>

Consumer

Processors
<>

Consumers

Farmers
<«

Traders

Farmers

<«
Government
Support

Farmers

<>
Financial
Institutions

0 —No; 1 — Very poor; 2 - Poor; 3 - Fair; 4 - Good; 5 - Excellent

Source: Authors' computation

Input supplier < Cooperatives - From the findings in Table 3 above there is strong and frequent

communication between input suppliers and emerging cooperative farmers. Respondents indicated

that both parties cooperate and are reliable when it comes to the quantity and quality of inputs

requested and delivered to the farmers. The relationship results further revealed that there is a higher
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level of trust and mutual dependency between the two net chain actors even though there is hard

bargaining over prices of inputs supplied to farmers.

Cooperatives’ < Processors — Interviewed respondents indicated that they sell most of their poultry
products directly to consumers. However, few net chain players are involved in slaughtering and
feather removal (Cleaning). Results revealed that there is a lack of reliability between processors and
farmers due to the level of communication which is not frequent and the lack of formal contracts
between the net chain actors. Another aspect was which was outlined to reduce reliability and
cooperation was the fact that many poultry farmers do not belong to cooperatives which may bring
out competition and give processors high bargaining power over prices. The results also revealed a
lower level of trust and lack of mutual dependency between the farmers and processors due to the

competitive market structure of the poultry industry.

Cooperatives < Consumers — Emerging farmers and consumers do cooperate frequently and
they communicate frequently via social media when about the product's information. The
relationship between the two chain actors is frequent and both parties are reliable. There is a high
level of trust, mutual dependency, and bargaining power. The higher bargaining power score is
due to high completion from other small-scale farmers and major retail stores especially for urban

and peri-urban consumers.

Processor < Consumer — Interviewed farmers indicated that there is little cooperation between
emerging cooperation between processors and consumers because most of the consumers prefer
to buy live chickens and eggs directly from the cooperatives and slaughter them for themselves.
Consumers indicated that it is cheaper for them to buy straight from farmers since processors
charge an average of R15 for processing fees (slaughtering and cleaning). This has resulted in
lower dependency scores, reliability, and level of trust. The relationship between the two actors is
less formal with a lower level of trust and consumers have higher bargaining power since there is
a lower degree of processing and consumers can buy and process these poultry products and

process themselves.

Cooperatives < Traders- The results revealed that several actors purchase poultry products
from farmers to sell directly to consumers as street vendors in urban areas and other gatherings
such as grant/ pay points. Between poultry farmers and traders, the relationship is good since they
cooperate and traders have a high level of bargaining power, reliability, and trust. However, these

two actors seem to have a low level of mutual dependency and trust.
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Government support <« Cooperatives- Many emerging cooperatives rely heavily on
government support through skills training, extension support, and input supply. These services
are offered for free and this results in a one-way relationship between government support and
farmers. Farmers indicated that extension advisors do cooperate and are reliable, they visit their
operations frequently and their relationship is less formal since they have known them for years
and speak the same language, this resulted in a higher level of trust between the two parties.
Bargaining power and mutual dependency are very low since the government is the one that

offers without expecting anything from the farmers.

Financial Institutions — Cooperatives — Financial institutions do play a key role in business
operations through the provision of credit and sponsorship to small, large, emerging, and
established businesses. Results from the table indicate that the relationship between emerging
farmers and financial institutions is very formal but poor resulting in lower cooperation,
communication frequency, and dependency. Most of the cooperatives stated that they do not meet
the minimum requirements to access funding from financial institutions. Minorities who do have
access to credit stated that they do not trust financial institutions because they charge higher
interest rates and transaction costs when accessing funding, this has resulted in a lower level of

reliability and frequency of communication.
5. Conclusion and Policy Implications

This research work investigated the level of efficiency of emerging cooperatives using Data
Envelopment Analysis (DEA) in the Northwest province which were treated as Decision Making
Units. The selected cooperatives (24) had their Annual Financial Reports (AFR) for the financial year
2019/2020. The results inform several policy recommendations, the most important of which is the
need for distinct province policies that account for differing degrees of efficiency and locations within
the larger network. Enhancing cooperation can foster synergies in production and social capital
strategies, which in turn can communicate the importance of a stakeholder forum for an effective food
system. Likewise, the regular intervention and injection of financial support schemes to assist farmer
cooperatives remains non-negotiable. Overall, the study highlights the crucial need and substantial
opportunities for efficiency improvement across cooperatives to collectively transition the vital food

production system into the province through poultry farmers.

6. Limitations and Suggestions for Future Study

The research had caveats that could have affected the results. Firstly, the research only took place in
the north-western province of South Africa, excluding other provinces. This could have influenced the

investigation's findings. As a result, the generalizability of the findings to different parts of South
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Africa remains unclear. We contacted twenty-four cooperatives during data collection as a case study,
but additional research in the other region may be necessary to understand the perspectives of
smallholder agricultural cooperatives. Secondly, the research showed that smallholder agricultural
cooperatives rely on donations from outside sources. Despite informing the participants that the
interviews were for academic purposes, this study could potentially lead them to believe that donors
would receive the results. This may have caused them to answer questions in a way that convinced
donors they needed their money. The interviewees may have inflated the cooperatives' poor
performance. This could have impacted the study's findings. Finally, no professional managers
oversaw any of the twenty-four cooperatives that participated in this study. As a result, the
management accounts underrepresented the perspectives of managers, largely mirroring those of the
board executive committees that oversee most of South Africa's smallholder agricultural cooperatives.
Meanwhile, we should investigate the lack of communication between farmers and other stakeholders

that accounts for cooperative inefficiency.
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