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Abstract

E/-Nafiris an informal cooperation form practiced in Sudan to accomplish various daily activities. Despite
the important role of £/-Nafir, especially in offering labours to farmers, no studies have been conducted
to highlight its importance. Therefore, this study aimed to investigate the role of £/-Nafirin improving
agricultural practices in Abu Jubahyah Locality, South Kordofan State, Sudan. Heads of household (HHHs)
qguestionnaires and field observations were used for primary data, where 75 HHHs were selected
randomly. Descriptive analysis, T-test, and correlation analysis were performed using SPSS. The results
showed that £/-Nafir has contributed to improving agricultural production. The findings indicated that
implementation per Feddan (4200 m?) is cost-effective and time-efficient. Implementing agricultural
activities per Feddan via £/-Nafir was low cost (18.01 USS) compared to hired labourers (42.89 USS). The
study found that lack of financial support, shortage of skilled labours, lack of collective action awareness,
war, and insecurity are the factors that influenced the success of E£/-Nafir's strategy. The study
concluded that £/-Nafir's strategy improved agricultural practices inside and outside the farms, including
cultivation, crop harvesting, protection, and cleaning of the harvested crops. The study recommends the
adoption of £/-Nafirto enhance the agricultural production and marketing.
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1. Introduction

Cooperation is a well-known approach that producers use in both developed and developing
countries (Gibson, 2020). It takes place in various circumstances, including informal cooperation or
formal production co-operatives, transportation, marketing, and selling. Cooperation refers to the
pursuit of agreed goals that align with a common understanding of contributions and payoffs (Gulati et
al, 2012). Collaboration plays an important role in empowering farmers, particularly in low
socioeconomic status areas (Brunori et al, 2011; Serra & Poli, 2015; Dania et al/, 2018), and it is
considered a requirement in developing, applying, and establishing new innovative ideas and practices
(Schiefer et al., 2015). It is also linked to the socioeconomic and ecological sustainability of the agri-food
sector (Sutherland et a/, 2014). Farmers cooperate not only with one another but also with consumers
and institutions (Renting et a/, 2012; Anderson et al., 2014; Schermer, 2015; Elzubair et a/.,, 2023), and
cooperation between farmers and other stakeholders has been recognized as an important strategy for
sustainable agriculture (Velten et al., 2015; Lutz et al., 2017; Velten et al., 2021).

Informal cooperation has always been important, especially for small family farms to run their
farms (Mollers et al, 2018; Dessie et al., 2019; Ortiz-Miranda et al, 2022). Informal cooperation is
similar to mutual aid between siblings, relatives, and neighbours (Cialdella et a/, 2009; Ajates, 2020;
Elzubair et a/, 2024). In agricultural societies, farmers cooperate to satisfy their social and economic
needs (Markelova et al, 2009; Elzubair et al, 2015; Elzubair et al, 2024). The informal farmers’
cooperation includes sharing machinery agricultural knowledge and assisting each other during heavy
workloads (Cialdella et al, 2009; Vansant et al,, 2022). Sharing can also provide other benefits, such as
increased access to skilled labours, reduced risk, and the exchange of ideas among peer groups of like-
minded individuals (Artz & Naeve, 2016). It also minimizes transaction costs, facilitates cost avoidance,
develops a shared vision, initiates learning processes, and enables smallholder farmers to increase their
impact on the agri-food sector (Erku,s-Oztiirk & Eraydin, 2010). Previous studies argued the theory of
labour exchange and emphasized that there are two arguments. The first argument is that labour
exchange would vanish from peasant societies due to market growth, and agriculture would become
more commercialized (Erasmus, 1956; Moore, 1975). On the other hand, the second group argued that
labour exchange would coexist with formal labour markets and does not exhibit signs of disappearing
(Chibnik & de Jong, 1989; Kranton, 1996; Stone, 1996). Therefore, this study assessed labour exchange
as an informal cooperation form in Sudan and confirmed and supported one of these arguments.

Agricultural production practices in Sudan are categorized into three main systems: small-scale
farming through the traditional rain-fed system, irrigated farming systems, and mechanized rain-fed
systems (Osman et al,, 2023). Although the two main production systems practiced in South Kordofan
state are the semi-mechanized rain-fed system and the traditional rain-fed system, the traditional
system is the main and common system practiced in the state (ELTahir et a/., 2016). Small-scale family
farms characterize the traditional rain-fed systems and mainly rely on manual tools and, in some areas,
use animals to cultivate the land (Osman et a/., 2023). The productivity in the system is characterized as
low, and the main agricultural products in this system are sorghum, sesame, millet, roselle, groundnuts,
watermelon, livestock (Bereir et a/,, 2022) and gum Arabic (Elzubair et a/., 2024). There is a shortage of
hired labours in this sector, and it is characterized by very high costs (Bereir et al.,, 2022). Therefore, due
to the small land size and low productivity, the production in this sector relied on the family members to
provide the labours. To cover the shortage in labours during the peak of the production season,
relatives and neighbours rely on pooling their efforts and working together to implement agricultural
activities on time, especially to accomplish activities related to land preparation, cultivation, and crop
harvesting (Elzubair et a/., 2015; Elzubair et a/.,, 2024), and without pooling their efforts, they might miss
the production season. Enhancing agricultural production and marketing through labours exchange
positively contributes to achieving sustainable development goals such as reducing poverty (SDG 1),
ending hunger, and food security and nutrition (SDG 2). In addition to that, it promotes sustainable
agriculture (SDG 2) and thus leads to raising well-being and offering better health conditions (SDG 3), as
well as its contribution to achieving SDGs 8 and 12.

Sudanese communities strengthen their social cooperation as Islam encourages the support of
people with low incomes and helps others with their needs (Mahdi, 2010; Elzubair et a/,, 2024). Sudan
has long-rooted and indigenous forms of traditional cooperation that rely on communal work and
practiced to provide and offer help and support on certain occasions (during times of hardship or need
and at the happiness events). These forms include £/-Nafir, “labours exchange” in daily life activities, and
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Fazaa, “an old cooperation system aimed to protect village life and properties during attacks, robbery,
and natural disasters” (Elzubair et al., 2015; Elzubair et al., 2024), Sandoug or Katta “collecting of small
amount of money on rotating base among the members”, Judia “traditional conflict resolution
mechanism”, Kashif and Mujib “are donations for social events ”, and Sadagah "individual donations or
endowments for various services” (Elzubair et al, 2024). The traditional cooperation forms can be
implemented simultaneously or separately, as each one has its own characteristics and purposes
(Elzubair et al, 2024). Collective work, locally known as E£/-Nafir, is an informal form of cooperation
practiced in Sudan to accomplish many activities in people's daily lives, especially in rural areas (Mahdi,
2010; Mahé, 2018). However, it seems to be strongly rooted in the western part of the country (Pratten,
1996). £/-Nafir plays an important role in all activities related to the management and utilization of
natural resources, and its importance is mainly due to its economic, social, and environmental benefits
(Mahdi, 2010; Elzubair et al, 2015; Elzubair et al, 2024). E/-Nafir’s contributions to the agricultural
practices of the family farms have had a fundamental impact on improving the production and
productivity of local people's farms. It is mainly reflected in improving small-scale farmers' lives and
living standards (Mahdi, 2010).

Most of the previous studies highlighted the contributions of formal cooperation forms (such as co-
operatives, farmers’ organizations, and associations) in terms of structure, socioeconomic and
environmental impacts, performance, and factors that influence the performances of these
organizations. On the other hand, limited studies focus on informal cooperation (such as labours
exchange). Although informal cooperation has an important role in the livelihood of many people,
especially in developing countries, there is a clear gap in research that tackles the issue of labour
exchanges similar to formal cooperation research. Also, systematic, well-organized, and updated
literature on informal cooperation is scarce. Literature review shows that many studies have been
conducted to assess the role of informal forms of cooperation in enhancing agricultural production in
many countries (Gilligan, 2004; Takasaki et al,, 2014; Vasco, 2014; Keishing, 2019; Marewo, 2023 and
Tshotsho et al., 2023). E/-Nafir, as a traditional mutual labours exchange, has been practiced all over
Sudan in agriculture, natural crises, and social events (Abd al-Halim, 2007; Eltahir, 2009; Elzubair et a/,,
2024). Despite the important role that £/-Nafir as an informal form of cooperation played in improving
agricultural practices, especially for the smallholding farms in Sudan, no studies have been carried out to
highlight its importance. There are also gaps in the documentation on formal and informal cooperation
forms because of a lack of smooth flow of information from lower to higher government levels and
misplacement of documents on cooperation in Sudan. Studying E£/-Nafir as an indigenous form of
informal cooperation would be a new trend that encourages researchers to find and develop innovative
practices of cooperation in Sudan. Due to that, this study was conducted to assess E/-Nafir's role in
enhancing the production and marketing of agricultural products in Sudan. Therefore, the broad
objective of this study was to investigate the roles and contributions of £/-Nafir activities in enhancing
agricultural production in Sudan. More specifically, the study aimed to; i) determine the informal
cooperation patterns that are practiced to enhance agricultural production in the study area; ii) identify
the local community's mechanism for implementing £/-Nafir activity in the study area; iii) analyze the
efficiency of £/-Nafir activity in the study area; iv) compare the efficiency of £/-Nafir and hired labours on
performing of agricultural activities in the study area; and v) determine the factors that influence the
success of £/-Nafiractivity in the study area.

2. Methods
2.1 Study area

The study was conducted in Abu Jubahyah Locality, which is located in the southeast of South
Kordofan State, Sudan. The study area lies in the rich Savannah zone between latitudes 11° 21’ 02" N
and 11° 31’ 23” N and longitudes 031° 06’ 47" E and 031°17' 20" E (Figure 1). Most of the soil is cracked
clay soil, which is suitable for agriculture, interspersed with gardoud soil and mountains. The annual
rainfall at this location ranges between 600 and 800 mm, and it occurs from June to September, and the
relative humidity is between 24-26%. The daily mean minimum and maximum temperatures are 20° C
and 40° C, respectively. A wide range of trees, shrubs, weeds, and different herbs from various plant
families are found in Abu Jubayhah Locality. It contains large areas of agricultural projects. The
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economic activities in the locality vary from agriculture and livestock herding to small industries and
retail trade.

South Kordofan State was selected to carry out this study because the traditional rain-fed
agricultural production system is mainly practiced and considered as a source of livelihood for local
communities in the state. In addition, limited studies have been conducted in the state due to its
remoteness and insecurity, which constrain and hinder reaching the state. The Abu Jubayhah Locality
was chosen to conduct this study due to its richness in natural agricultural resources and its long history
with traditional agricultural practices. Besides that, since the second author is from the area, she knows
the community's social structure and can easily access it and deal with local communities. Moreover,
the selection of the locality allows for the saving of time, effort, and resources that were invested in
conducting the study.
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Figure 1: Map of the study area.

2.2 Data collection methods and sampling technique

In this research, two types of data were used to gather the necessary information: primary and
secondary data. The primary data sources include a social survey structural questionnaire targeting
heads of households (HHHs) and field observations. The secondary data sources were documents,
archives, annual reports of governmental institutions, Forests National Corporation (FNC) and non-
governmental organizations (NGOs), articles, and publications from all relevant sources. The primary
data were collected via questionnaires with open and closed-end questions from local communities in
the study area. Both quantitative and qualitative data were collected. Hired labours costs were
calculated based on the labours wages in the village. In contrast, the costs of implementing E/-Nafir
activity were calculated using the costs of food, drinks, equipment, and other costs. The research relied
on probability methods using a simple random sampling technique to select the respondents without
consideration of any gender or age group characteristics. The sampling procedure applied to choose the
respondents was based on a pre-hand list of HHHs in the study area. The sampling strategy to select the
respondents was based on a list of household heads obtained from the locality Administrative Office,
and the list was digitalize. Then, a random selection was made using an Excel sheet to select the
respondents. The primary data collection was conducted in the field during September 2021 using face-
to-face interviews with 75 HHHs respondents selected to conduct this study. The main topics of the
guestionnaire include the types of informal cooperation practices that are used to enhance agricultural
production, the responsible and control bodies of the implementation of E£/-Nafir activity, the
constraints that hindered the implementation of £/-Nafir activity in the study area, the costs of
implementing £/-Nafir activity, Hired labours costs and efficiency of the £/-Nafir activity.

2.3 Data analysis

The data in cost analysis of implementing £/-Nafir activity and hired labour relied upon smallholder
farmers' heads of households’ survey and from the market. The researcher asked the farmers directly
whether they rely on £/-Nafir to implement the agricultural practices or hired labours, the wage of hired
labours, the time required to accomplish the task per Feddan (1 Feddan equals 4200 m?), the costs to
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do the task via E/-Nafir per Feddan (food and drinks and other costs if any). As the second author from
the area, this allows her to validate the collected data using her knowledge and observation. The total
cost of hired labours used to produce from one unit area (Feddan) was calculated by multiplying the
wage of the labour per hour by the average number of working hours required to accomplish a specific
task per Feddan or by the number of hired labours needed to do the same task in Feddan. However, the
cost of completing the same task using £/-Nafir was calculated based on the cost of food and drinks
services, transport, and renting agricultural tools (as an opportunity cost for the tools provided by the
participants). Equation 1 shows the calculation of hired labours, while Equation 2 presents the formula
used to calculate the implementation costs using £/-Nafir.

LC =W perh xN of Hs (1)
Where

LC = labours cost

W per h = Wage per hour

N of H= Number of hours needed to accomplish the task.
El-Nafir Cost = CF+ CD + TC + CRT (2)
Where

CF = Costs of foods

CD = Costs of drinks

TC = Transportation cost

CRT = Costs of renting traditional tools (this was calculated using the price of renting the tools per hour
x Number of hours required to accomplish the activity in Feddan).

Both qualitative and quantitative analyses were employed to analyze the collected data using
Statistical Package for Social Science (SPSS) Version 25, where Deceptive analysis was used to describe
and analyze the study variables. A t-test (Independent t-test) was employed to show whether there is a
variation in £/-Nafir and the hired labours costs among the genders. The assumption is that there is no
change in the dependent variables (the costs of implementing £/-Nafir activity and the hired labours
costs) to implement the same activity among the independent variable (gender; male and female). In
addition to that, correlation analysis at the 0.01 level (2-tailed) was conducted to determine if there is
any relation between the costs of implementing £/-Nafir activity and the cost of hired labour in the study
area. The original Sudanese pounds (SDG) costs were converted into the international measure (USS).

3. Results and Discussion
3.1 Socioeconomic characteristics of farmers

The socioeconomic characteristics of the respondents are presented in Figure 2. The majority of
respondents ranged between 18 and 50 years old (Fig. 2A), with only 2.9% of the males under 18 years.
The results also indicated that most of the respondents were married (Fig. 2B). As shown in Figure 2C,
most of the respondents had family members of 3-9 persons. This result supported the previous report
stating the vital contribution that family size has played in the availability of family labours for small-
scale farm production (Sibhatu & Quim, 2017). Although the majority of the male and female
respondents (64.7% and 84.6%, respectively) had secondary and university certificates, 11.8% and 7.7%
of the male and female respondents, respectively, were illiterate (Fig. 2D). Informal education was
mentioned by 8.8% of the males’ respondents as they attended Khalawa level (informal Islamic learning
for Holy Quran). These findings mean that illiteracy is still a challenge in rural areas of Sudan. In Figure
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2E, most females (69.2%) are employees either in governmental jobs or the private sector as they are
well educated. Males preferred to rely on agriculture and business as sources of their livelihood.
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Figure 2: Socioeconomic characteristics of respondents in the study area: (A) Age groups, (B) Martial status, (C) Family size, (D)

Education level, (E) Income sources.

3.2 Informal cooperation forms in agricultural practices

Most respondents asserted that £/-Nafir's “Mutual labours exchange” is adopted to improve the
agricultural practices in the study area (Figure 3). The result confirmed that small-scale farmers
practiced traditional cooperation and reciprocity arrangements to overcome labours shortages in
agricultural activities (Bezabih, 2009; Jackson et al/, 2012; Marewo, 2023). However, 27.3% of the
females and 22.7% of the males confirmed that they relied on Sandoug, which is a rotating savings
system that individuals in Sudan practiced to accumulate periodic savings and has been distributed to its
members based on their needs in a rotational basis (Elzubair et al/, 2024) to enhance agricultural
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productivity. Only an average of 9.8% of the respondents mentioned other activities such as farmers'
associations, endowment, donations, and support from family members; this result emphasizes the role
of Islam in social cohesion and supporting each other as supported by the previous studies by Bagasra
(2021) and Elzubair et a/. (2024). This result indicated that individual households relied on traditional
cooperation and reciprocity arrangements to improve the informal economy, as Develtere et a/. (2008)
stated.
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Figure 3: Informal cooperation forms in agricultural practices.

3.3 Implementation of £/-Nafir Strategy

Based on the respondents' perception, they generally followed two scenarios as techniques for
implementing £/-Nafir strategy in the study area. Followed by the preparation of all required equipment.
In the first scenario, the local people identify a suitable time to conduct the activities and then inform
the individuals interested in participating in the activities, particularly in the neighborhood area. In the
final stage, the participants involved in £/-Nafir's activity provide their own equipment to implement the
activity. The success of this scenario relies on the work owner's commitment to participate in the
others’ activities. This agrees with the statement that the participants are guaranteed that the activity
will be carried out on their farm or house later (Wilson, 2001; Gibson, 2020). The respondents
confirmed that this scenario is considered the most popular technique and that steps are followed to
implement £/-Nafir strategy in the study area. The second scenario starts by determining the type of
work required for £/-Nafir, such as cultivation, crop harvesting, repair and construction of houses or
public service buildings (schools, mosques, health care, and water), and environmental awareness. Then,
develop a plan for implementing the activities, including time, date, equipment, and other requirements
to ensure the activity's success. Finally, the individuals prospectively willing to participate and
implement the activities should be announced; these findings agree with those reported by Kirinya et al.
(2013) and Gibson (2020). The difference between the two scenarios is that the second scenario is well
organized as the work owner suggests a plan for the activities before informing the participants to
ensure that all the required equipment is available and foods and drinks are listed and prepared.

Table 1 presents the participants in the study area using £/-Nafir strategy. Most of the respondents
asserted that the participants in £/-Nafir activity are mainly neighbours in their district to enhance
agricultural production. This agrees with what was reported by Kesonga Nsele et a/. (2023), who stated
that framers relied on mutual aid to ensure the production cycle of vegetables in Congo. None of the
female respondents stated the participation of relatives in E/-Nafir activity because its practices in the
neighbourhood's boundary. The results supported the previous study showing that regardless of the
origin of the community members, reciprocal labour has been practiced to assist a community member
or household (Gibson, 2020).
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The absence of institutions that contributed to £/-Nafirin the study area was mentioned by 61.8%
and 57.7% of male and female respondents, respectively. The respondents attributed this result to the
nature of the work, which was mainly individual-owned. The participation of the institutions that
supported the implementation of £/-Nafir strategy has been shown in Table 1. Charities organizations
are leading and have a distinguished role in supporting £/-Nafir's strategy, as confirmed by 58.3% and
45.5% of the male and female respondents, respectively. Government institutions in the administrative
units have made little and no direct contributions to enhancing agricultural production. Providing some
tools and equipment required to implement the agricultural activities is mainly the responsibility of the
individuals willing to participate in implementing £/-Nafir activity. In general, the findings indicate that
sometimes government and non-governmental institutions, due to their role in rural development,
become the initiators of £/-Nafir activity through their indirect role in the provision of production inputs
(such as improved seed, fertilizers, and others) with reduce cost, and provide technical training that
contributes to enhancing the capacity of the farmers to produce more products from their farms. In
addition, extensionists play an important role by helping local communities find solutions to problems
and constraints that face agricultural production. The present findings supported the previous one,
stating that the local community is the main group that organizes traditional mutual activities with the
support of NGO and government institutions (Ghate & Mehra, 2004).

Regarding the responsible bodies that control the adoption and implementation of £/-Nafir
strategy, Table 1 shows the perception of the respondents on the responsible bodies. Most respondents
declared that the owners of the work and the individuals are the main people responsible for controlling
the implementation of the activities. It is not common for the communal committees in the district to
take the shoulder of £/-Nafir activities. The findings also reflect the high level of social structure and
strong networking where the involved members participate in the management and the
implementation of £/-Nafir activities, as was shown previously (Marewo, 2023; Tshotsho et al/,, 2023).

Table 1: Participants, institutions, and control of £/-Nafirstrategy in the study area

Attributes Variables Male Female Mean

Participants in £/-Nafir (%) Local Family members 14.7 15.4 15
communities Neighbors 73.5 84.6 78.3

Relatives 11.8 0 6.7

Institutions Administrative units 16.7 27.3 21.7

Comrr)un:.:\I community 25 272 26.1

organizations

Charities organizations 58.3 45.5 52.2

Control of the implementation of £/-Nafir (%) Communal committee 11.7 11.5 11.7
Owner of the work 47.1 50 48.3

Members in the area 41.2 38.5 40

Table 2 presents the needs and criteria used to classify the community into working groups and
gender roles in implementing £/-Nafir activities. Most of the respondents in the study area clarified that
the community needs to be classified into working groups. An average of 75.0% mentioned that they
relied on both gender and age as criteria to divide the community into groups. The results mean that
groups to conduct special work are selected and organized based on the nature of the work, society's
culture, familiarity, age, and gender of participants. Previously, some authors reported similar
statements (Moore, 1975; Sirianni & Friedland, 1998).

With regard to the gender roles in the implementation of the activities, most of the respondents
verified that women and men conducted the planting and harvesting crops tasks similarly. Also, both
men and women participate in agricultural crop production (Lambrecht et a/, 2018; Mensah & Fosu-
Mensah, 2020). Besides that, women prepare food and drinks for the participants in the activities as a
part of the Sudanese norms and culture.
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Table 2: Needs and criteria for dividing the community into groups for £/-Nafir activity

Gender Needs to classify the Criteria for dividing into groups (%) Women and men sharing
community into groups (%) ~ Gender Age Gender and age the tasks (%)

Male 73.5 29.4 8.8 61.8 97.1

Female 88.5 3.8 3.8 92.3 100.0

Mean 80.0 18.3 6.7 75.0 98.3

3.4 Practices of Agricultural Improvement through E/-Nafir

Table 3 shows the practices used by E/-Nafir to improve agricultural production in Abu Jubahyah
Locality. Crop cultivation is the main practice that relies on £/-Nafir, followed by protection and cleaning
of the crops. In general, the present findings confirmed that there are many practices where £/-Nafir can
be used in and out of the farms with more focus on agricultural practices (cultivation, protection, and
crop harvesting) with agricultural tools exchange to cultivate the land (Wilson, 2001; Lutz et al., 2017;
Kesonga Nsele et a/, 2023). This finding also shows the low level of cooperation of the farms in the
marketing and value-added process, in which the income of agricultural products can be increased and
consequently raise the standard level of the farmers. These results may be attributed to the lack of trust
in relying on each other to trade their agricultural products on their behalf, as supported by Muriqi et al.
(2019). Besides that, it is observed that £/-Nafir has been used to accomplish many activities in daily life,
such as construction or repairing houses and public buildings rather than only agricultural practices; this
shows the role of cooperation in daily life (Develtere et a/.,, 2008; Gibson et al., 2017).

Table 3: Activities that used £/-Nafir to improve agricultural production

Gender Activities practices to improve the agricultural production (%)

Cultivation Protection Crops cleaning Harvesting Marketing Packaging
Male 43.2 15.9 22.7 9.1 4.5 4.5
Female 40.5 27.0 18.9 8.1 5.4 0.0
Mean 41.9 21.5 20.8 8.6 5.0 2.3

3.5 Efficiency level of E/-Nafir strategy

Figure 4 illustrates the efficiency level of implemented activities to improve agricultural production
through E/-Nafir strategy . About 55.9% and 50% of the male and female respondents describe £/-Nafir
as an excellent strategy to promote agricultural production. These findings reflect mutual labourers'
efficiency in promoting small-scale farmers' agrarian productivity (Cobbinah et a/, 2023). The positive
perception of the respondents on the efficiency of the cooperation forms is mainly due to the exchange
of benefits, where the farmers relied on each other as a mutual exchange of labours regularly to
accomplish their activities (Karanth, 2002; Lutz et al, 2017; Tshotsho et al, 2023). A few male
respondents stated the low-efficiency role of £/-Nafir strategy in improving the agricultural production.
Meanwhile, 3.8% of the female respondents reported the inefficiency of £/-Nafir. The low or inefficient
role of £/-Nafir strategy is mainly attributed to the fact that those respondents are not participating in
E/-Nafir with others. Therefore, in their £/-Nafir activities, they have fewer participants to accomplish the
specific task, resulting in low-quality work. This agrees with the statement, “If the framer did not help,
the others would not support him in his activities” (Natcher et a/., 2018).
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Figure 4: Efficiency level of £/-Nafir strategy.

3.6 Comparison between £/-Nafir's strategy and hired labourers

The entire respondents confirmed that £/-Nafir has expenditures for the implementation. The work
owner pays the costs that required to implement E/-Nafir, as asserted by 64.7% and 53.8% of the male
and female respondents, respectively, in the forms of food and drinks and sometimes equipment, while
rewarding the participants by reciprocation. This result supported Wilson (2001) and Gibson (2020),
who stated that participation is a form of return insurance. However, 46.2% and 35.5% of the female
and male respondents mentioned sharing the cost by the participants as a part of the cooperation
strategy to pay the cost of implementing £/-Nafir activity. The results agree with Wilson (2001), who
stated that a family member or material (food) would be sent as a sharing contribution if someone were
absent. Figure 5 compares the mean costs of agricultural production activities per Feddan per USS using
E/-Nafir and hired labourers in Abu Jubahyah Locality. An average of 40% of the respondents asserted
that the hired labourer's costs were less than 40 US$%, 50% stated that it ranged between 40-100 USS,
and 10% confirmed the labours' costs were more than 100 USS. Regarding the costs of implementing
the activities via £/-Nafir, The majority of the respondents (average of 83.%) mentioned it cost less than
40 USS, while 16.7% asserted that the costs exceeded 100 USS.
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Figure 5: Comparison of the mean costs of agricultural work performed using £/-Nafirand hired labours.
| Dollar = 443 SDG in March 2022
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However, the majority of the respondents (an average of 83.3%) clarified that the cost of
implementation of £/-Nafir is just less than 40 USS. About 25% of them mentioned that the cost to
implement £/-Nafir is less than 10 USS (Fig. 5). The variation in the costs of the activities within using
the same type of labours could be attributed to the type of work, the total targeted area, the distance to
the houses and the quantity and quality of foods and drinks that provided. Generally, the costs of
mutual labours exchange are not high compared to the hired labours. This finding confirmed the
statement that cooperation could reduce the costs of implementation of the task; the result agrees with
the previous statement that cooperation reduce the cost (Cox & Fafchamps, 2007; Souza et al., 2020;
Zhou, 2021) and consequently increases the household’s income (Larsén, 2008; Oliver et a/., 2013).

Table 4 presents the T-Test of the costs to implement E/-Nafir and the hired labours costs to
implement the same activity among the genders per Feddan in Abu Jubahyah Locality. The findings
indicated significant variations in using £/-Nafir and hired labours among the genders.

Table 4: T-Test of £/-Nafirand the hired labour costs among the gender per USS$ per Feddan

Attributes F P-Value T P-Value (2-tailed)
Hired labours 3.082 0.084 -0.735 0.465
El-Nafir 0.327 0.57 -0.839 0.405

Table 5 shows the correlations between the costs of implementing £/-Nafir and the costs of hired
labours in the study area at the 0.01 significance level (2-tailed). The present findings showed a
significant positive correlation at 0.001 (R= 0.694). This indicates that although £/-Nafir is of lower cost
compared to hired labours, each increment of hired labours is followed by increasing £/-Nafir costs.

Table 5: Correlations between the costs of £/-Nafirand hired labourers to implement the activities in 1 Feddan per USD

Correlations of the costs Correlations El-Nafir Hired labours
El-Nafir Pearson Correlation 1

Sig. (2-tailed)
Hired labours Pearson Correlation 0.694** 1

Sig. (2-tailed) 0.000

**_Correlation is significant at the 0.01 level (2-tailed).

Regarding the time required to accomplish the task, most respondents stated that 2 and 3 days are
needed to achieve a specific task, relying on hired labours, as stated by 61.7% and 33.3% of the
respondents, respectively. At the same time, the rest mentioned that it reaches four days. However,
only one day is needed to use £/-Nafir, as stated by the respondents. This indicates that £/-Nafir plays a
significant role in reducing the time required to accomplish the activities as it pooling human force and
good skills practices; the results are in line with that by Zhou (2021); Cobbinah et a/ (2023) and
Tshotsho et al. (2023).

3.7 Factors influencing the success of £/-Nafir strategy

The findings in Table 6 indicated that various factors influence the success of £/-Nafir's strategy in
the Abu Jubahyah Locality. About 25.8% and 22.9% of the respondents stated that the low number of
participants and lack of financial support, respectively, were the main factors that influenced the
success of E/-Nafir. However, 25.6% mentioned other factors such as a shortage of labours, lack of
awareness of the cooperation concept, war and insecurity situations, absent of governmental support,
and poor infrastructure. The results also highlighted that socioeconomic characteristics had influenced
the drivers that hindered the participation of local communities in cooperation activities, as was stated
previously (Lutz et al., 2017; Muriqi et al., 2019; Cobbinah et a/,, 2023 and Kesonga Nsele et a/., 2023)
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Table 6: Factors influencing the success of £/-Nafirstrategy in performing agricultural activities

Gender Factors influence the success of £/-Nafir (%)

Lack of Lack of financial  £/-Nafir did Low number of Absent of  Other

coordination support not achieve participants communication

its goals facilities

Male 8.9 20.0 6.7 35.6 6.7 22.2
Female 19.4 25.8 6.5 16.1 3.2 29.0
Mean 14.1 22.9 6.6 25.8 4.9 25.6
Conclusion

El-Nafir's is the main strategy used to improve agricultural production in Sudan, particularly in rural
areas. Neighbours and relatives who settled in the same neighborhood area are the main participants in
E/-Nafir. Both gender and age are criteria used to divide the community into working groups. Although
the owners of the work are the main actors responsible for £/-Nafir strategy through identifying the type
of activities time and preparing the tools and equipment, the participants, in most cases, come to
participate using the tools that are required to implement the activity, especially the traditional
agricultural tools that used in cultivation (such as; Axe and Digging hoe) and crops harvesting (such as;
Sickle and Knife). Also, £/-Nafir participants participate in the management and implementation of the
activity through the provision of ideas and sharing their knowledge. The gender roles show women
sharing the implementation of the agricultural activities via E/-Nafir with men; females are also
responsible for preparing food and drinks for participants. The findings revealed that £/-Nafir is more
efficient than hired labourers in implementing agricultural activities, reducing the money invested and
the time required. However, the correlation results show a positive relation between the cost of hired
labours and the cost of £/-Nafir, where both costs are influenced by market price and economic status.
The study emphasizes the important role that £/-Nafir has played in improving agricultural practices in
terms of cost and time, as it allows farmers not to miss the production season. Many demographic and
economic factors influence the success of £/-Nafir strategy, such as a low number of participants, lack of
financial support, lack of coordination, absence of communication facilities, shortage of labours, war,
and insecurity situation. The study recommended that local communities should encourage to adopt £/-
Nafir as a mechanism to reduce the costs and efforts of agricultural production. Governments and non-
government institutions should encourage local people to rely on cooperation to improve agricultural
production and enhance agribusiness by raising awareness and providing technical support.

Limitation

The study faced many limitations, including adequate funding and time constraints that affected
the sample size and methodology. Also, the study was limited by remote areas and the insecurity due to
army conflict in many areas of the state. To overcome the previously mentioned limitations, we predict
that the demographic characteristics of the households in the study area are similar. Also, they mainly
practice agricultural production for their livelihoods using the same approaches and techniques.
Therefore, we have chosen the Abu Jubahyah Locality to represent South Kordofan State. Besides that,
field observations and secondary data were used to validate the findings.
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