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ABSTRACT
This study interplay between the MacArthur
Socioeconomic Status (SSS), Ryff's Psychological Well-Being (PWB), and Technical

Efficiency (TE) among small-scale broiler farmers in Southwest Nigeria. Using a

investigated the Subjective

multistage procedure, 323 respondents were randomly selected. The analysis
revealed significant relationships between variables, with broilers per production
cycle and feed intake positively impacting output. Temperature volatility had a
negative effect on output due to increased stress in broilers. Age and cooperative
membership were key factors influencing TE. The study also examined how
subjective SES and PWB influenced innovative practices and risk-taking, ultimately
enhancing TE. The incorporation of Ryff's PWB highlighted the positive impact of
psychological well-being on TE through autonomy, personal growth, and purpose.
Context-specific strategies and inclusive assessments are recommended to optimize
technical efficiency in broiler farming, focusing on psychological well-being and

subjective perceptions.

Keywords: Socioeconomic Status, Psychological Well-Being, Technical Efficiency,

Poultry, Volatile temperature conditions.

1. INTRODUCTION

Broiler chickens are vital domesticated birds that provide meat for people worldwide.
According to a 2023 report by the United Nations Food and Agriculture
Organization, poultry is the most consumed type of meat. In 2019, the average
worldwide poultry consumption per person was 14.8 kg. It is favourably considered
for economic and health reasons. Studies have shown that a diet rich in protein and
essential nutrients positively affects birth weight, growth, and cognitive development
and decreases child mortality rates (Blackie, 2014). Animal protein consumption is
also associated with the income of rural households. Furthermore, the prospects and
socioeconomic contributions of poultry production in developing economies are

highlighted by (Erdaw and Beyene, 2022). Their study emphasized the importance of
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eggs and poultry meat as sources of crucial nutrients such as protein, minerals, and vitamins.

The global demand for chicken meat is anticipated to increase, particularly in developing nations (Mottet and Tempio, 2017). In
response to this heightened demand, production methods have been intensified to maximise efficiency and productivity, sometimes
compromising the well-being and health of chickens (Azarpajouh et al., 2022). In sub-Saharan Africa (§SA), chicken meat is recognised
as a highly affordable source of animal protein (Butterworth, 2017). The region is experiencing notable population growth, as
highlighted by the UN World Population Prospects in 2019 UN, (2019) and research by (Samboko et al., 2018). However, the slow and
inconsistent economic growth in SSA has led to a rise in poverty levels among its population (Erdaw and Beyene, 2022; Pinstrup-
Andersen and Rosegrant, 2001).

There is evidence that three in every ten poor people in the world live in Sub-Saharan Africa (Erdaw and Beyene, 2022; Pinstrup-
Andersen and Rosegran, 2001). The 2023 Global Hunger Index reports a score of 28.3 for Nigeria. Significantly, Nigeria has experienced
a consistent rise in undernourishment since 2015. Economic recessions in Nigeria have underscored the need for strategic income
diversification to improve well-being and sustain livelihoods. Farmers must enhance efficiency to increase output and income. High
inflation, at 33.7% in 2024 CBN, (2024), has reduced purchasing power and increased poverty, prompting many people, particularly
young people and women, to engage in poultry production to improve their income and enhance their well-being (Iliya et al., 2024).
Additionally, poultry production is acknowledged as a fast and effective method for rapidly increasing the availability of animal
protein to close the nutrient gap and sustain the agrifood system in the subregion (Nwobodo et al., 2023).

According to the Global Agricultural Information Network, beginning in 2024, the production of chickens in Sub-Saharan Africa is
expected to experience steady growth. This growth can be attributed to the development of an increasingly vertically integrated
industry that will take advantage of lower feed prices resulting from a strong production of maize and soy. To ensure the sustainability
of the subregion's agrifood system, researchers have been investigating a range of potential strategies. The adverse effects of climate
change on poultry production have been highlighted by the (FAO, 2018). Improving the environmental sustainability of poultry
production is crucial for increasing productivity, as emphasised by (Leinonen and Kyriazakis, 2016). Alice, (2016) identified economic
and population growth as primary drivers of chicken consumption in Sub-Saharan Africa (SSA). This suggests that with the expansion
of the economy and an increase in population, chicken consumption is expected to increase as well.

Therefore, the projected growth of chicken production in Sub-Saharan Africa presents opportunities for enhancing the agrifood
system. To fully harness the potential of the industry in developing economies, it is crucial to address the hurdles brought about by
climate change (specifically temperature fluctuations), enhance socioeconomic and environmental sustainability, and promote the
psychological well-being of broiler farmers. This is important because of the socioeconomic contributions and nutritional benefits of
poultry production, among other benefits (FAO, 2018; Leinonen and Kyriazakis, 2016; Alice, 2016; Blackie, 2014; Erdaw and Beyene,
2022). In Nigeria, the FMA&RD forecast for poultry meat production and demand in 2019 estimated a national output of 551,000 metric
tons (MT) and a demand of 1,080,000 MT, resulting in a supply deficit of 529,000 MT.

Growth in population and an improved economy are two major drivers that will influence demand for chickens in the future;
however, there is a general concern that the current production pattern will be able to produce enough chicken meat to meet the
growing demand in Nigeria. This is a result of the low productivity of broiler production in Nigeria (Bethel et al., 2016; Adesehinwa et
al., 2016). In view of the increasing input costs and limited opportunities for expanding farm size laterally, farmers are anticipated to
enhance their resource use efficiency to optimise their outputs. Poultry meat comprises approximately 33% of global meat production
FAOSTAT, (2023), highlighting its importance. However, poultry birds are highly sensitive to weather conditions, with recent climate
changes causing significant mortality (World Bank Group, 2023).

Environmental factors such as rainfall, temperature, relative humidity, and sunshine critically affect poultry performance. Poor
housing, ventilation, and management practices also negatively impact poultry farming. High temperatures and humidity decrease
feed efficiency and body weight, while variable rainfall increases mortality and reduces productivity and egg quality (Zhang et al.,
2023). This study aimed to evaluate the relationships among socioeconomic status, psychological well-being, and the technical
efficiency of poultry farmers. The remainder of this paper is organised as follows: Section 2 covers the literature review, Section 3

outlines the methodology, Section 4 presents the results and discussion, and Section 5 provides the conclusion and recommendations.
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2. LITERATURE REVIEW

Conceptual Framework

Socioeconomic Status (Objective & Subjective) and Poultry Farmers” Technical Efficiency

Objective socioeconomic status (SES), as described by many authors, suggests access to material and social resources (Oakes and Rossi,
2003; Snibbe and Markus, 2005). According to past studies, objective socioeconomic status (SES) is commonly measured using
indicators such as income, educational level, and occupation, which reflect differences in individuals' access to these resources (Lucas
and Schimmack, 2009; Kraus et al., 2012). Income is an important component of objective SES, as it allows individuals to obtain desired
services, goods, and experiences. It has been found to be associated with psychological variables such as social trust and prosocial
behaviour (Lucas and Schimmack, 2009; Kraus et al., 2013). Education serves as a marker for sociocultural and psychosocial outcomes
and is linked to economic advantages, such as reduced financial hardship American Psychological Association, (2007) and improved
technical efficiency of poultry production (Bethel et al., 2016).

As a proxy for objective SES, occupation is closely connected to income and education, and it also influences individuals'
psychological experiences (Duncan and Magnuson, 2012; American Psychological Association, 2007; Kraus et al., 2013). While objective
SES is typically measured using global indices in research, there is growing recognition of the role of subjective assessments based on
social comparisons. Subjective SES refers to individuals' perceptions of their position in the social hierarchy relative to others. The
MacArthur SSS is a widely used tool to assess subjective SES (Adler et al., 2000; Kraus et al., 2013). Unlike objective SES, subjective SES
captures individuals' perceptions of their standing, which may not always align with their actual material resources.

Recent studies have shown distinct associations between subjective SES measures, such as the MacArthur SSS scale, and traditional
objective SES indicators, highlighting the conceptual and empirical differences between the two (Jury et al., 2019; Loeb and Hurd, 2019;
Bjornsdottir et al., 2017; Wang et al., 2019). Intuitively, individuals’ perceptions of their social hierarchy relative to others in the industry
carry some responsibilities to competently perform their role as entrepreneurs, such as producers of broiler chickens. However, there is
no evidence of the effect of subjective SES on the technical efficiency of farmers. The literature debate regarding the relationship
between the MacArthur SSS (subjective SES) and both objectives is inconclusive. The subdomains across the variables are related
differently, as evidenced in the works of (Navarro-Carillo et al., 2020; Destin et al., 2017; Huang et al., 2017).

Institutional Factors
Bethel et al., (2016) suggested that institutional factors, such as access to credit, membership in cooperative associations, and access to
extension services, lead to a reduction in technical inefficiency. In other words, a favourable institutional framework enhances the

performance (technical efficiency) of entrepreneurs. In this study, poultry farmers were considered entrepreneurs.

Psychological wellbeing

Several psychosocial factors are known to contribute to distress and suicide risk among male farmers (Woolford et al., 2022). Many
male farmers exhibit traits such as stoicism, self-reliance, and emotional suppression Rickwood et al., (2012), defining health primarily
in terms of productivity (Bourke et al., 2012). Additionally, research has shown that male farmers often adhere to unsustainable work
ethics Brew et al., (2016), experience heightened isolation and face significant pressure to conform to traditional gender roles (Perceval
et al., 2018). Agricultural work environments can also be challenging. According to Woolford et al. (2022) and Alston & Kent (2008),
factors such as risk-taking behaviours increase the risk of physical illness, which affects production expectations Gunasekera et al.,
(2007) and has the potential to contribute to harmful outcomes.

The discussion above illustrates how the psychological well-being of farmers concurrently impacts both their objective and
subjective socioeconomic status (Navarro-Carrillo et al., 2020). The adaptation of Ryff's Psychological Well-Being Scales into Spanish is
elaborated below based on the research conducted by (Navarro-Carrillo et al., 2020). The psychological well-being (PWB) domain
comprises several major subscales, each addressing fundamental aspects of an individual's mental and emotional health. Autonomy
(A), as one of these subscales, refers to a deep sense of independence, self-determination, and personal agency. It involves the
perception of having control over one's actions, decisions, and life choices, which are essential for a feeling of empowerment and well-

being. Another crucial subscale within the PWB domain is Environmental Mastery (EM). This subscale relates to an individual's
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capability to effectively manage and adapt to their environment. It encompasses feeling competent, capable, and skilled at dealing with
the challenges and opportunities presented by one's surroundings, thereby nurturing a sense of confidence and resilience.

Personal growth (PG) is also a significant component of psychological well-being. It involves the ongoing process of development
and self-improvement. This subscale reflects an individual's dedication to learning, growth, and striving for personal excellence,
contributing significantly to a sense of fulfilment and purpose in life. Positive Relations (PR), as a subscale, focuses on the quality of an
individual's social connections and relationships. It emphasises the importance of having fulfilling, supportive, and meaningful
interactions with others, such as family, friends, and community members. Strong positive relations contribute to emotional well-being
and overall life satisfaction. Purpose in Life (P) is a vital aspect of psychological well-being that involves a sense of meaning, direction,
and significance in life. It involves feeling motivated by meaningful goals, values, and a sense of purpose that provides fulfilment and
direction in life.

Self-acceptance (SA) reflects an individual's ability to have a positive and realistic view of oneself. It encompasses self-confidence,
self-respect, and self-compassion, allowing individuals to accept both their strengths and weaknesses without harsh self-judgement.
Self-acceptance is foundational to psychological well-being because it fosters a sense of inner peace and self-contentment. Figure 1
depicts the conceptual model that links farmers' objective and subjective socioeconomic status, institutional factors, and psychological
well-being to their technical efficiency. The correlation (r) between farmers' objective and subjective socioeconomic status was
examined, and due to their strong correlation, the income, education, and occupation subscales in objective SES were omitted in favour
of similar subscales in subjective SES to establish the model for the technical efficiency of broiler farmers. Ultimately, every broiler

producer aims to achieve an optimal level of production with maximum output (yield) using minimal resources (efficiency).

s N ) ' ‘

Objective & Subjective
Socioeconomic Status

. 4
" 3 Technical Optimum
Institutional Factors Efficiency Yield

Psychological Well-being:
A,EM, PG, PR, P, SA

— /N

Figure 1 Conceptual Model Connecting Farmers” Objective and Subjective Socioeconomic Status, Institutional Factors and

Psychological Well-being to Their Technical Efficiency.

Theoretical Literature
The evaluation of technical efficiency in agriculture, especially concerning both output-oriented and input-oriented approaches,
provides a nuanced comprehension of farm productivity and resource utilisation. A critical theoretical review of the selected literature
provides insights into the methodologies used and their relevance to different farming contexts. Farm efficiency is assessed using both
output-oriented and input-oriented methods. The output-oriented approach evaluates how much additional output a farm can generate
with its existing inputs. This type of efficiency reflects a farm’s productivity compared to optimal farm management practices and is
suitable for farms capable of increasing their output, such as many poultry farms in the study area with greater revenue potential.
Conversely, the input-oriented approach investigates how a farm can maintain the same output level while using fewer resources.
Here, efficiency is viewed as the farm’s resource use in relation to best practices. This method is more appropriate for farms that cannot
easily alter their output levels but can adjust their input usage, often due to budget constraints. This study utilises the stochastic frontier

production function to estimate the technical efficiency of small-scale poultry farming. Technical efficiency gauges how close a
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production unit's output is to its optimal level, given the inputs used. This is typically expressed as the ratio of observed output to
maximum potential output. If a farm is not achieving the maximum possible output from its inputs, it is deemed technically inefficient,

indicating excessive input use.

Historical and Theoretical Context

The concept of production efficiency was introduced by Farrell, (1957), who illustrated it using two inputs to produce one output. In his
model, the unit isoquant represents the frontier of efficient production. The technical efficiency (TE) of a farm can be quantified by
comparing its position relative to this frontier. If a farm utilises inputs at point P to generate output, its technical inefficiency is the
distance from P to the isoquant, representing the potential reduction in inputs without affecting output (Figure 2). This inefficiency is
expressed as the ratio QP/OP, with technical efficiency measured by 1 - QP/OP, ranging from zero (fully inefficient) to one (fully
efficient).

.\'2/_\'

I)

0 A’ xily

Figure 2 Farrel Efficiency Measure

Farrell's ideas were expanded upon in subsequent works by Aigner et al., (1977), Battese and Corra, (1977), Meeusen and Van-den-
Broeck, (1977), and Ajibefun et al., (2006), who contributed to estimating frontier production functions. These functions represent the

maximum output achievable from specific inputs, taking into account potential technical inefficiencies.

Stochastic Frontier Production Function

The stochastic frontier production function models the relationship between inputs and outputs while accounting for inefficiency and
random errors. The function is defined as:

Yi=f(XE,B)eXP(Vi—UL)...oouiiiiiiiiiiiiiic e 1)

where Yi is the output of the ith farmer, Xi represents the input variables, 3 represents the production coefficients, Vi is a random error,
and Ui is the inefficiency term. The output Yi is bounded by the stochastic frontier f(Xi,)exp(Vi), incorporating both random variations
and inefficiencies. The random error Vi follows a normal distribution, while Ui is a nonnegative term representing inefficiency and is
often modelled as a truncated normal distribution. The total error term €i=Vi-Ui combines these components, each governed by distinct

distribution assumptions.

Factors Influencing Technical Efficiency
The productivity of individual farms in relation to the efficiency frontier is influenced by various factors, such as farm size, tenure,
specialisation, mechanisation, operator characteristics, geographical location, management practices, and organizational structure.

These elements affect the efficiency with which farms convert inputs into outputs.
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Application in the Context of this Study

In the context of small-scale poultry farming in Nigeria, understanding technical efficiency involves analysing how well farmers utilise
their inputs to achieve optimal output levels. This study adopts the Battese and Coelli, (1995) distribution assumption for the
inefficiency term, reflecting the practicalities of Nigerian agricultural conditions. By identifying inefficiencies and their sources,
interventions can be designed to improve productivity and sustainability in this sector. In this study, it is hypothesised that the
technical efficiency of small-scale poultry farmers in Nigeria is influenced by a myriad of factors, including socioeconomic status (SES)
and psychological well-being (PWB). Understanding these dimensions is crucial for enhancing productivity and sustainability within
this sector. SES encompasses income, education, and social standing, which significantly impact the technical efficiency of farmers.

A higher SES often correlates with better access to resources, information, and technology, which can improve farming practices
and efficiency. According to Van-Eerdewijk and Danielsen, (2015), farmers with higher SES are more likely to adopt innovative
techniques and practices, leading to enhanced productivity and efficiency. Conversely, lower SES can limit access to essential resources,
hindering farmers' ability to optimise their input use and production processes. PWB is another critical factor influencing technical
efficiency. PWB includes aspects such as mental health, stress levels, and overall life satisfaction. Research by Diener and Seligman,
(2004) indicates that greater psychological well-being can enhance cognitive function and decision-making capabilities, which are vital
for efficient farm management. Farmers experiencing poor psychological well-being may struggle with stress and anxiety, potentially
leading to suboptimal decisions and reduced efficiency.

A study by Wilton, (2019) and Pinstrup-Andersen and Rosegran, (2001) emphasised the importance of mental health support for
farmers, noting that improved psychological well-being can lead to better farm management and productivity. The interaction between
socioeconomic status and psychological well-being further complicates their impact on technical efficiency. Lower socioeconomic status
often correlates with higher stress levels and poorer mental health, intensifying the challenges farmers face. Wilkinson and Pickett,
(2010) highlight this intersection, demonstrating that socioeconomic disparities can lead to significant psychological stress, which

adversely affects productivity.

Empirical Review

According to Farrell, (1957), farm efficiency is the capacity of a farm to generate optimal output using available inputs. Farrell
introduced the empirical measurement of technical efficiency (TE) using a nonparametric frontier approach, setting the stage for
"Farrell efficiency measurement". This method assumes that the fully efficient production function is known, which is then estimated
from sample data using either nonparametric or parametric methods such as the Cobb-Douglas function. Employed a deterministic
parametric frontier with the Cobb-Douglas function, while advanced this by introducing a probabilistic frontier. Various empirical
studies on the efficiency of poultry systems have shown that inefficiency determinants are influenced by two main factors. The first set
of factors relates to farmer characteristics, including demographics (such as age), education, and experience, as examined by (Yenibehit
et al.,, 2019; Ullah et al., 2019; Oleke and Isinika, 2011).

The second set involves institutional factors, specifically access to credit and extension services, explored by (Yenibehit et al., 2019;
Ullah et al., 2019; Bethel et al., 2016). These studies highlight the significance of both farmer characteristics and institutional factors in
determining the efficiency of poultry systems. Additionally, other findings in this study highlight the impacts of Ryff Psychological
Well-being Scales on the technical efficiency of entrepreneurs, including poultry farmers. Gupta and Jena, (2024) explore how
entrepreneurial ventures can reduce friction and increase efficiency through the implementation of spiritual self-managed teams and a
holacracy. Their findings suggest that holacracy, which emphasises autonomy and empowerment, can significantly enhance decision-
making capabilities and reduce inefficiencies. This aligns with the observed reduction in technical inefficiency among autonomous
poultry farmers.

By allowing individuals more control over their work and reducing external constraints, holacracy fosters a sense of empowerment
and better resource management, mirroring the benefits of increased autonomy among farmers. Antonio et al., (2024) explore how
entrepreneurial ventures can innovate value propositions to make their technologies more appealing. They highlight that enhancing
adventure capabilities, including granting more autonomy to team members, can improve the attractiveness and effectiveness of these
offerings. The study underscores the importance of autonomy in entrepreneurial ventures, suggesting that increased control and

freedom for individuals promote innovation and efficient resource management. This is directly relevant to findings that greater
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autonomy among poultry farmers reduces technical inefficiency, implying that autonomy fosters better decision-making and resource
utilisation.

Goldin, (2024) examines the role of human capital in economic growth throughout the twentieth century, emphasising that the
accumulation of human capital through education and skill development has been a crucial driver of economic efficiency and
productivity. This aligns with the finding that personal growth reduces technical inefficiency among farmers. Continuous education
and development enhance farmers' skills and knowledge, enabling more effective resource use. This supports the notion that investing
in farmers' personal growth through educational programs and skill development can lead to significant improvements in technical
efficiency. Papanek, (2024) explored the efficiency of development programs in Pakistan, highlighting the importance of technical
education and training. He noted that the availability of raw materials and spare parts, combined with technical education, significantly
improved industrial capacity and efficiency. This underscores the value of continuous learning and development in enhancing resource
management and operational efficiency.

The study suggests that technical education and ongoing development opportunities are crucial for improving efficiency, which
resonates with the finding that personal growth among farmers reduces technical inefficiency. By providing continuous education and
development opportunities, policymakers can create an environment where farmers are better equipped to manage their resources
efficiently and improve overall productivity. Khefacha et al., (2024) examine how entrepreneurial aspirations, including goals of high
growth, innovation, and internationalisation, contribute to prosperity. The study highlights that clear and ambitious objectives can
drive individuals to achieve higher levels of efficiency and success in their ventures. This aligns with the finding that a strong sense of
purpose reduces technical inefficiency among farmers. Just as entrepreneurial aspirations lead to focused and goal-driven actions that
enhance prosperity, farmers with a clear sense of purpose are likely to be more efficient in managing their operations.

The study suggests that setting clear and ambitious goals can be a critical factor in improving performance and efficiency, which can
be directly applied to agricultural policies aimed at enhancing farmers' productivity. Hamid et al., (2024) explore how social media can
influence trust, self-perceived creativity, and satisfaction among millennial entrepreneurs. This study emphasises that having a
platform to share goals and achievements can enhance motivation and focus. This relates to the idea that a strong sense of purpose can
reduce technical inefficiency. By fostering a sense of direction and purpose, social media helps entrepreneurs stay motivated and
engaged, which in turn improves their efficiency. Similarly, farmers who have platforms to share their goals and progress may feel
more motivated and focused, leading to better management of their resources. Policies that support goal setting and achievement

through community engagement and technology can thus enhance efficiency.

Gap in Literature
Evidence in the literature reveals that psychological well-being enhances human functioning (Kéllay and Rus, 2014). For farmers, this
can translate to the efficient utilisation of input resources to achieve optimum output. However, the impact of poultry farmers’
psychological well-being on their technical efficiency has not been explored. Additionally, Galvan et al., (2023) argued for separating
economic circumstances and social status when predicting health outcomes. Navarro-Carrillo et al., (2020) supported this perspective,
demonstrating that the MacArthur ladder of socioeconomic status, which provides a comprehensive measure of economic
circumstances, predicts health and welfare more effectively than individual metrics such as income or educational attainment.
Nevertheless, no research has examined the impact of the MacArthur ladder of socioeconomic status on farmers' technical efficiency.

There are several compelling reasons to replace objective SES with subjective SES as a factor influencing technical efficiency. One
key intuition is recognising the influence of individual perceptions and experiences on behaviour and decision-making. Subjective SES
captures how individuals view their own socioeconomic status relative to others, which can influence their motivation, confidence, and
strategic choices. This perception, combined with psychological factors such as self-esteem and perceived control over resources, can
drive farmers towards innovative practices, risk-taking, and investment in productivity, ultimately enhancing technical efficiency.
These findings corroborate the arguments of (Galvan et al., 2023; Navarro-Carrillo et al., 2020). Moreover, the MacArthur SSS
(subjective SES) provides a deeper understanding of contextual nuances, including social networks, cultural beliefs, and local
dynamics, which play pivotal roles in farmer decision-making.

This approach aligns with the need for context-specific strategies in diverse agricultural landscapes, promoting more adaptable and
inclusive assessments of socioeconomic influences on farming productivity (Navarro-Carrillo et al., 2020). This study is significant not

only because it opens a new path for debate on the determinants of technical efficiency but also because recommendations from this
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study will increase policy options available to policymakers to improve the performance of broiler farmers in Nigeria and other
countries in SSA. Poultry farmers in developing economies such as Nigeria face significant challenges in achieving high production
levels with limited resources, partly due to poor psychological well-being. Khan et al., (2022) suggested that optimising the technical
efficiency (TE) of poultry business operations is a promising strategic approach. Farmers need to be healthy to be efficient, and any
policy strategy aimed at achieving this is a worthy effort.

Apalowo et al., (2024) investigated the impact of heat stress on poultry birds, attracting the interest of scholars studying the specific
factors associated with heat stress and poultry production. However, there is limited research on how heat stress affects poultry
production in Nigeria, which this study aims to address. According to Mitchell and Kettlewell, (1998), the level of heat stress in poultry
can be assessed by monitoring variations in their core body temperature. Moderate heat stress is characterised by an increase of 0.4°C to
1°C in core body temperature, while severe heat stress is defined by an increase of more than 1°C. High temperatures affect poultry by
triggering the hypothalamic-pituitary-adrenal (HPA) axis, leading to elevated corticosterone levels (Mitchell and Kettlewell, 1998;
Garriga et al., 2006; Star et al., 2008).

3. METHODOLOGY

Study area, sample size, and sampling technique

The study was conducted in the Southwest region of Nigeria, which has a high density of commercial poultry farms primarily focusing
on broiler and layer chicken production for meat and eggs, respectively. Smallholder chicken farming is a predominant activity,
providing a major source of income for many in the area. This region is geographically located between latitude 6°N and 4°S and
longitude 4°W and 6°E, covering a land area of 114,271 km?, which represents 12% of the country's total land mass. It consists of six
states: Ekiti, Lagos, Ogun, Ondo, Osun, and Oyo. According to the Federal Ministry of Agriculture & Natural Resources FMA&NR,
(1997), the region has a typical equatorial climate characterised by distinct dry and wet seasons. The main growing season lasts up to
nine months, with peak periods in July and September. Rainfall varies across the region, ranging from 2600 mm in the coastal areas of
Lagos and Ogun States to nearly 1200 mm in the northern areas of Ondo, Oyo, and Osun States.

On average, the region receives 1480 mm of rainfall. Temperature ranges from 18°C to 24°C during the rainy season and 30°C to
35°C during the dry season. Livestock production is also prominent in the region, with goats, sheep, cattle, pigs, and poultry being the
main livestock species. A multisampling approach was used to select respondents for this study, and the same technique was employed
for the broiler farms. In the initial stage, the Southwest Zone was chosen due to the prevalence of smallholder chicken farming in this
area. In the second stage, three states within the zone were randomly selected (Ogun, Oyo, and Ondo States). In the third stage, four
local government areas (LGAs) were randomly chosen from each state. The decision to choose LGAs instead of agricultural
development project (ADP) zones was based on the organisation level of the Poultry Farmers’ Association of Nigeria (PFAN), which
was more structured at the LGA level compared to the ADP zone level.

In the final stage, the ADP and Ministry of Agriculture in each state collaborated with the local government chapters of the PFAN to
obtain the list of smallholder broiler chicken farmers in each selected LGA. Following the categorisation in Adesehinwa et al., (2016),
small-scale broiler chicken farmers were classified as farmers with stock sizes ranging from 20 to 1,000 birds on their farms. As the
study could not ascertain the exact population of all smallholder broiler chickens in the zone, the research adopted Cochran's formula
for computing the sample size for an unknown population, as outlined in equation 2 (Cochran, 1977), following the methods of (Khan

et al., 2022; Kukoyi et al., 2022).
= TR @
where n = minimum sample size; z = constant at 95% confidence interval, which is 1.96 for a two-tailed study; p = best estimate of

population prevalence of 50% (but this study adopts 30% because of convenience of the data collection); and d = precision, which is at
95% confidence interval of 5%. This approach yielded a total of 323 samples of poultry farmers (from the environmental control shed
system) in the subregion. From each list obtained from the PFAN in each LGA, respondents were randomly selected through a

proportional allocation sampling technique, as shown in equation 3:

1 =1 (B2) G)

where

n; = Number of sampled respondents in each LGA;
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n* = Total sample size of respondents (broiler chicken farmers);

Ni = Total number of broiler chicken producers in each LGA;

N = Total number of broiler chicken producers listed in the PEAN register in the study area.

The data set of this study, therefore, comprises 323 broiler chicken producers in Southwest Nigeria, where producers employed an

environmental control shed system.

Theoretical Framework

The Cobb Douglas production function provides the theoretical underpinnings for this study on the basis of showing the relationship
between output and input. The CD function assumes constant returns to scale and unitary elasticity of substitution.

For two variable inputs, the function can be expressed as:

Y = ALPIKD2ZE. oo )

In the equation, where Y represents the level of output, L and K are the variable inputs, A is a constant factor, bl and b2 are the
coefficients of L and K, respectively, representing the elasticity of the factors, and e is the error term. The sum of bl and b2 indicates the
nature of returns to scale. According to Upton, (1979) and Terfa and Terwase, (2011), the Cobb-Douglas production function cannot
capture both increasing and diminishing marginal productivity in a single response curve. Therefore, it fails to provide a technical
optimum. Despite its drawbacks, researchers still find the Cobb-Douglas production function valuable when analysing surveys
involving multiple variable inputs and when it is necessary to measure returns to scale, factor intensity, and overall production
efficiency.

Additionally, it can be used to obtain coefficients for testing hypotheses (Cobb and Douglas, 1928; Terfa and Terwase, 2011). Erdaw
and Beyene, (2022), Bethel et al., (2016) and Terfa and Terwase, (2011) argue that the Cobb-Douglas production function is superior to
other forms of production functions because it better satisfies the economic, statistical, and econometric criteria of many studies. The
literature discusses two approaches for assessing technical efficiency: data envelopment analysis (DEA) and stochastic frontier analysis
(SFA). Erdaw and Beyene, (2022) highlight a key advantage of SFA, noting that it accommodates situations where farmers lack access to
precise and current data about their operations, making the use of SFA feasible even with potentially inaccurate data. In the context of
poultry production, the stochastic frontier technique develops a frontier function that accounts for both random errors and the
inefficiency component specific to this industry.

The stochastic production function is given by:

Y= f(Xi, B) % Vi i (5)

where

Yi = Output (weight of broiler chickens at 8 weeks);

Xi=Input (quantities: labor, capital, and other inputs directly used in production);

p = Projected parameters;

e=2.718;

vi = Effects of exogenous shocks;

ui = Technical inefficiency effect.

The composite error term consists of two components: vi and ui. vi represents natural errors and follows a standard normal
distribution, while ui represents farm-specific errors and follows an independent, half-normal distribution. These two error terms are
unrelated to each other. vi data reflect deviations between maximum and actual values due to natural factors, while ui data capture
inefficiencies specific to farmers. Different assumptions about the distribution of ui exist, including a half-normal distribution as
proposed by Aigner et al., (1977), an exponential distribution by Meeusen and Van-den-Broeck, (1977), and a truncated normal
distribution by Stevenson, (1980). The TE is calculated as follows:

TE = Z5= XD (—U).eoevoomeoiionsenseeece e (6)

The technical efficiency (TE) of a farmer, as expressed in Equation (3), is calculated by comparing their actual output (Y) to the best
possible output (Y*) achievable under the same technological conditions. SFA employs maximum likelihood estimation (MLE) to
quantify this efficiency. To pinpoint the factors influencing observed technical inefficiency, equation (7) was utilized within a single-
stage maximum likelihood estimation procedure, incorporating a stochastic frontier model using (Stata Corp, 2023).
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U= Aot DT B F @it (7)

where

pi = Technical inefficiency error term of the ith farmer;

Zi = Socioeconomic status, institutional factors, and psychological well-being of broiler chicken farmers
ao = Constant;

ai = Estimated parameters;

ei = Error term.

Measurement of subjective socioeconomic status and psychological well-being

Subjective Socioeconomic Status

This study employed the traditional MacArthur SSS scale, comprising a 10-point social ladder, to evaluate participants' position in the
social hierarchy based on income, educational level, and occupation. Participants selected the ladder rung that best represented their
relative societal standing, with higher rungs indicating a higher position on the ladder. For subjective perceptions, researchers
developed three adapted 10-rung ladders for income, education, and occupation. Participants indicated their perceived position on
each ladder. The income ladder gauged income perceptions, with higher rungs denoting more income. The education ladder assessed
educational level perceptions, with higher rungs indicating greater education.

The occupation ladder measured occupational status perceptions, with higher rungs reflecting better jobs. However, the scale has
limitations, including subjective perceptions and a narrow focus on income, education, and occupation. These limitations include
assumptions of a linear relationship between ladder rungs and social status, overlooking intersectionality, and potentially
oversimplifying social hierarchies. Future research should address these constraints by incorporating a wider range of indicators,

considering intersectionality, and employing qualitative methodologies.

Psychological wellbeing

The Swedish version of Ryff's Psychological Well-Being Scales, consisting of 18 items rated on a 6-point Likert scale, was used in the
study. This version has been validated and proven reliable in various studies (Garcia et al., 2023; Khanjani et al., 2014). The specific
items from each subscale utilised were: Q15, Q17, and Q18 for autonomy; Q4, Q8, and Q9 for environmental mastery; Q11, Q12, and
Q14 for personal growth; Q6, Q13, and Q16 for positive relations with others; Q3, Q7, and Q10 for purpose in life; and Q1, Q2, and Q5
for self-acceptance. The data were rated on a 6-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree) (Ryff and
Keyes, 1995).

How to Score and Interpret the Results

Step 1: The first step in scoring responses on these scales is to reverse-score each of the negatively worded items before totaling all the
values.

The formula for reverse-scoring an item is:

(Number of scale points + 1) — (Respondent’s answer)

For example, if a person gave a value of three in response to one of the negatively worded items and the scale had seven points, this
response was changed to a value of 5: (7 + 1) — 3 = 5. This was then used alongside the positive scores.

Step 2: For each question on the questionnaire, the study calculated the total number of responses for each sentiment level from 1
(strongly disagree) to 7 (strongly agree).

Step 3: Add the totals (positive and reversed negative scores) and divide by the total number of respondents.

Step 4: Generate a mean for each construct (autonomy, environmental mastery, personal growth, positive relations with others,
purposeful life, self-acceptance) for each respondent. This study calculates the average of the number of questions for each construct to

obtain a sentiment score for the target construct for each respondent.
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Analytical Technique
Pearson Correlational Analysis
Pearson correlation analysis was used to explore the relationships between the objective and the MacArthur SSS subscales (subjective

SES) of the owners of the broiler farms in the study area. This study adapted the procedure used by Garcia et al., (2023)
_ _2i=0)i=y) 3
T‘xy = \/W ............................................................... ( )

where

r = correlation coefficient

x; = values of the x-variable in a sample

X = mean of the values of the x-variable

y; = values of the y-variable in a sample

¥ = mean of the values of the y-variable

x1=Age, x,=Income, x3z=Education (Years in School), x,=Occupation (Experience), x5 =Income Level, xs=Educational Level,
x,=Occupational Level; y;=Age, y,=Income, y;=Education (Years in School), y,=Occupation (Experience), ys =Income Level,
ye=Educational Level, y,=Occupational Level

The correlation coefficient is estimated as:

oW 1: Ty T yr Teyys -+ Ty vy

TOW 2: T,y s Teyyer Teyys -+ Ty

TOW 3: Ty s Teayyr Teyys -+ Tayy

Row 7: Ty Tyyyr Teyys - Titoyy

Regression Analysis
Following the Cobb-Douglas (CD) production model, the analytical model for this study is shown in equation 8:
InY; = By + BiInXy + BolnX, + B3lnX; + LulnX, + fsInXs + BglnXe + v; —u;........ 9)
where
Y = Output (weight broilers sold in kg per production cycle);
X1 =Number of broilers per production cycle;
X2 = Labour in man-days per production cycle;
X3 = Feed intake in kg per production cycle;
X4 = Quantity of water consumed in litres per production cycle;
X5 = cost of veterinary services per production cycle;
X6 = Volatility of temperature during the production cycle;
o = Constant;
(i = Estimated parameters;
vi = Uncertainty errors;
ui = Inefficiency effects.
Technical Inefficiency Variables (Recall equation 7)
U= Aot Db Qi @i (10)
Z1 = gender (0 for women; 1 for men)
72 = Age of household head (in years)
Subjective SES Domain
73 =Income (Producers” perception of his/her income level relative to others in the farm hosting location)
Z4 = Education (Producers” perception of his/her educational level relative to others in the farm hosting location)
Z5 = Occupation (Producers’ perception of his/her years of experience relative to others in the farm hosting location)
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Institutional Domain
Z6 = presence of lending institutions within the broiler farm hosting community. (yes=1, 0 otherwise)
Z7 = Financial Members of Cooperative (1 if yes, and 0 otherwise)
Z8 = extension visit in number of times visited
Psychological Well-Being
79 = Autonomy (1 (strongly disagree) to 7 [strongly agree])
Z10 = Environmental Mastery (EM: 1 [strongly disagree] to 7 [strongly agree])
Z11 = Personal growth (1 (strongly disagree) to 7 [strongly agree])
Z12 = Positive Relationships (1 [strongly disagree] to 7 [strongly agree])
Z13 = Purpose of Life (1 [strongly disagree] to 7 [strongly agree])
Z14 = Self-acceptance (1 [strongly disagree] to 7 [strongly agree])

Data collection

This study entailed gathering and analysing primary data through a structured questionnaire administered via interviews. The
questionnaire included both closed- and open-ended questions and covered a range of topics such as farmers' demographics,
institutional factors, input utilisation, and output from the 2023 production season (October-December). During the interviews, farmers
were also queried about the average temperature during this production period. In cases where farmers lacked temperature data,
weather information from local organisations in the community was used.

A team of 36 enumerators from the study area conducted interviews with 323 respondents, with each local government area (LGA)
having three enumerators responsible for broiler farmer data collection. Ethical protocols were followed, and participants provided
consent for the interviews. Enumerators were selected based on their knowledge of the study area, acceptance by local farmers,
experience in data collection, and proficiency in the local language. The questionnaire underwent refinements after necessary
adjustments, and a pretest was conducted to ensure detailed and accurate data collection. Out of the 323 questionnaires administered,

318 were deemed suitable for data analysis based on completeness and consistency of responses.

Ethical considerations
The study was approved by the Faculty of Agriculture Ethics Review Board of Adekunle Ajasin University, Akungba Akoko, Nigeria
(AAUA/AGRIC/ERB/2305168).

4. RESULTS AND DISCUSSION

This study aimed to determine the socioeconomic characteristics of broiler farm entrepreneurs and the relationships among the
socioeconomic characteristics (global indicators and MacArthur SSS subscales), psychological well-being and technical efficiency of

these entrepreneurs. In this section, the results of the two objectives of the study are presented.

Socioeconomic Characteristics
Table 1 displays the socioeconomic characteristics of the respondents (smallholder broiler farmers). The table indicates that the average
age of male broiler farmers was 57 years, while that of female broiler farmers was 43 years. Male producers had an average income of
N285,049, whereas female producers had an average income of N215,714. On average, male broiler producers spent 16 years in school,
while female producers spent 14 years. Male producers, as per the table, managed 426 broilers weighing 759 kg in a production cycle,
with female producers managing 110 broilers weighing 317 kg, each requiring 88 and 83 man-days of labour, respectively. Male-
managed broiler poultry pens exhibited greater feed intake, with males' broilers consuming 1386.06 kg of feed per production cycle
compared to females' broilers consuming 1190.7 kg. Similarly, male-owned broiler farms consumed 805.2 litres of water on average,
while female-owned farms consumed 1004.7 litres per production cycle. Female-owned farms incurred slightly higher costs for
veterinary services, spending an average of N41,615.11 compared to N38,268.54 spent by male-owned farms.

Moreover, female-owned broiler farms experienced slightly higher temperatures during production, averaging 25.90 compared to

24.50 for male-owned farms. In terms of subjective SES perceptions, participants rated their positions on different ladders, as shown in
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(Table 1). Male broiler farmers rated their perceived income at an average of 4.94, while female broiler farmers rated it at 3.86,
indicating that males perceive themselves to have higher incomes. Males also rated their perceived educational level and occupational
status higher than females, with average ratings of 4.51 and 5.85, respectively, compared to 4.02 and 3.95 for females. Regarding Ryff’s
psychological well-being assessment, participants rated their levels on different factors, as depicted in (Table 1). Male broiler farmers
rated their autonomy, environmental mastery, personal growth, positive relationships, purpose in life, and self-acceptance higher than

females did across all factors, suggesting a perceived higher level of well-being among males in these aspects.

Table 1 Socioeconomic Characteristics of Smallholder Broiler Farmers

Male (227) Female (91)
Max Min Mean SD Max Min Mean SD
Objective SES
Age 82 22 57.3 19.1 64 31 42.7 15.4
Income/cycle 903,311 64,185 285,049 52,118 491,521 38,557 215,714 47,022
Education
Status/Years in 22 9 15.8 3.82 18 12 14.1 2.65
School
Occupational
) 56 3 23.5 6.44 35 2 21.7 7.19
Status/Experience
Output (weight
broilers sold in kg 3,116.00 382 758.53 124.17 2153 317 533.1 156.3
per production cycle)
Number of broilers
) 1000 100 426.37 144.8 803 110 403.0 188.4
per production cycle
Labour in man-days
) 128 62 88.06 24.2 110 49 83.3 315
per production cycle
Feed intake in kg per
2200 250 1386.06 115.3 1800 128 1190.7 88.9

production cycle

Quantity of water
consumed in litre per | 1750 639 805.2 68.8 1442 550 1004.7 72.4

production cycle

Cost of Veterinary
Services per 156,044.08 | 38,268.54 59,233.72 21,902.14 182,226.37 25,131.41 41,615.11 18.002

production cycle

Average temperature

during the 32 17 24.5 6.54 29 18 259 6.61
production cycle

Subjective SES

Income Level 9 1 4.94 1.83 7 2 3.86 1.31
Educational Level 9 3 4.51 1.16 7 1 4.02 1.71
Occupational Level 10 2 5.85 2.55 6 3 3.95 1.49
Psychological

Autonomy 5.72 1.68 4.69 1.14 5.35 1.51 3.16 1.75
Environmental

Mastery 5.24 1.15 3.51 1.62 5.02 1.77 3.01 1.04
Personal Growth 5.25 1.64 4.18 1.18 4.42 1.93 3.88 1.01
Positive Relation 5.73 2.82 3.05 1.52 5.85 2.01 4.26 1.14
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Purpose of Life 5.29 2.02 3.52 0.51 5.59 1.84 3.92 1.10
Self-Acceptance 5.16 1.08 3.38 1.02 5.06 211 4.01 1.15
Source: Field Survey, 2023

Correlational Analysis

Table 2 displays the Pearson correlations between objective and subjective SES variables and psychological well-being. The table
reveals that these correlations demonstrate associations of different strengths between objective SES indicators (like income per cycle,
education level, and occupational status) and subjective perceptions of SES (income level, educational level, and occupational level).
Notably, the strength of these associations differs based on income per cycle, subjective income level, and subjective occupational level.
This evidence justifies excluding both objective and subjective SES from the regression model to prevent issues like multicollinearity.

Table 2 Pearson correlations of objective and subjective SES indicators with psychological well-being

Educatio )
Occupatio
n
Income nal Income | Educatio | Occupatio
Age Status/Ye
/cycle . Status/Exp | Level nal Level | nal Level
ars in )
erience
School
Age 1.00 - - - - - -
2 | Income/cycle 0.34* 1.00 - - - - -
Education
3 ) 0.41* 0.49** 1.00 - - - -
(Years in School)
Occupation
4 . 0.58** 0.62** 0.34* 1.00 - - -
(Experience)
5 Income Level 0.27 0.58*** | 0.21* 0.49** 1.00 - -
Educational
6 0.16 0.38* 0.50%** 0.43** 0.34* 1.00 -
Level
Occupational
7 0.29 0.34* 0.28* 0.48** 0.41** 0.39** 1.00
Level

Source: Data Analysis, 2024

Maximum Likelihood Estimates of the Stochastic Production Frontier Parameters

Table 3 displays the maximum likelihood estimates of the Cobb—Douglas stochastic frontier analysis with the inefficiency effect model
applied to broiler farms. The variance parameters derived from this analysis are essential for gauging production efficiency in these
farms. A sigma squared (0?) value of 0.44 signifies the variability of the error terms around the estimated frontier, indicating the
presence of significant unexplained factors affecting production outcomes. The gamma (y) value of 0.81 suggests that inefficiency
makes a substantial contribution to overall variability, highlighting operational differences among farms. A sigma-v2 (o_v?) of 0.01
reflects the variability in inefficiencies, showcasing varying levels of farm efficiency. The sigma-u2 (o_u?) value of 0.34 indicates the
impact of unexplained factors on production. The Prob > chi2 value of 0.00 denotes statistical significance, underscoring the importance

of these variance parameters in elucidating production variability and inefficiencies within broiler farming.
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Table 3 Maximum likelihood estimates of the Cobb—Douglas stochastic frontier analysis) with the inefficiency effect model (broiler

farms).

Variables Coefficients Standard P Value
Error

Stochastic Frontiers
Constant -0.47%% 0.008 0.000
X1=Number of broilers per production cycle 0.127%** 0.001 0.000
X2=Labour (man-days per production cycle) 0.05 0.046 0.139
X3=Feed intake in (kg per production cycle) 0.38*** 0.011 0.000
X4=Quantity of water consumed in litre per
production cycle 0.04 0.099 0.343
X5=Cost of Veterinary Services per production cycle | 0.07 0.061 0.126
X6=temperature volatility during the production -
cycle -0.09 0.001 0.000
Inefficiency Model
Constant 1.38** 0.206 0.000
Z1=Age -0.56* 0.422 0.092
Z2=Gender (Male) -0.11 0.088 0.105
Z3=Income Level -0.19%** 0.016 0.000
Z4=Educational Level -0.27%* 0.013 0.000
75=Occupational Level 0.10 0.079 0.103
Z6=Lending Institution -0.02 0.016 0.106
Z7=Cooperative Membership -0.08** 0.041 0.026
Z8=Extension Visits -0.06 0.051 0.120
Z9=Autonomy -0.01** 0.005 0.023
Z10=Environmental Mastery 0.05 0.044 0.128
Z11=Personal Growth -0.17%%* 0.02 0.000
Z12=Positive Relation -0.03 0.027 0.133
Z13=Purpose of Life -0.05** 0.038 0.006
Z14=Self-Acceptance -0.01 0.011 0.182
Variance parameters
Sigma Squared 0.44 - -
Gamma 0.81 - -
Sigma -v2 0.01 - -
Sigma-u2 0.34 - -
Prob > chi2 0.00 - -

Source: Data Analysis, 2024

The stochastic frontier analysis (SFA) model, illustrated in Table 3, offers valuable insights into the factors influencing production
efficiency in broiler farming. In the Production Function Model, the constant term (-0.47) is statistically significant (P value < 0.00),
indicating its substantial impact on the outcome variable. Notably, the number of broilers per production cycle (X1) had a significant
positive effect (0.12, P value < 0.00), indicating that increasing broiler numbers enhances production output (overall weight of broiler
chicken to be produced). Similarly, feed intake (X3) significantly improved output (0.38, P value = 0), highlighting its crucial role in
production processes. However, factors such as labour input (X2), water consumption (X4), and veterinary service costs (X5) do not
show statistically significant impacts on efficiency. Interestingly, temperature volatility during production (X6) was statistically

significant (-0.09, P value = 0), indicating its negative influence on production output, possibly by increasing stress on broilers.
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In the inefficiency model, the constant term (1.38, P value = 0) signifies inherent inefficiencies or fixed costs in broiler farming. Age
(Z1) and gender (Z2) do not have statistically significant impacts on inefficiencies, despite their negative coefficients (-0.56 and -0.11,
respectively). However, concerning subjective socioeconomic SES, income level (Z3) and educational level (Z4) show significant
negative coefficients (-0.19 and -0.27, respectively, both with P values = 0), indicating that farmers” higher ratings of their perceptions of
themselves on income and education ladders relative to others are associated with lower inefficiencies. Among other factors,
cooperative membership (Z7), autonomy (Z9), purpose of life (Z13), and self-acceptance (Z14) significantly impact inefficiencies. These
results suggest that aspects related to psychological well-being and organizational factors can play a crucial role in reducing

inefficiencies in broiler farming operations.

Technical Efficiency Level

Table 4 illustrates the distribution of respondents based on their technical efficiency level. Analysing these findings, the majority of
respondents (60.06%) display a technical efficiency level ranging from 0.31 to 0.60. A significant portion (23.27%) demonstrates an
efficiency level below 0.30, indicating a necessity for enhancements in their operational processes or resource utilisation. Conversely, a
smaller yet noteworthy percentage (16.67%) of respondents exhibit a high efficiency level surpassing 0.61, implying effective practices

or optimal resource allocation in their operations.

Table 4 Distribution of Respondents by Their Technical Efficiency

Efficiency | Frequency | Percentage
<0.30 74 23.27
0.31-0.60 | 191 60.06
>0.61 53 16.67

Source: Data Analysis of the Field Survey, 2023.

Discussion on the Effects of Farmers’ Subjective and Psychological Well-Being on Their Technical Efficiency

This study aims to explore the correlations between MacArthur Subjective Socioeconomic Status, Ryff’s Psychological Well-Being, and
the Technical Efficiency of Small-scale Poultry Farmers in Southwest Nigeria. The results from the study indicated a statistically
significant coefficient (0.12, p value < 0.00) for the number of broilers per production cycle. This discovery, consistent with Khan et al.,
(2022) and Yenibehit et al., (2019), suggests that increasing broiler numbers per cycle significantly enhances production output. Thus,
policies encouraging farmers to expand operations could yield benefits. Onyewuchi et al., (2019) also noted that increasing broiler
stocking density influenced economies of scale in broiler farming. Given the importance of broiler stocking density, authors have
recommended incentives for scaling up, efficient broiler management training, and better access to quality chicks (Gill et al., 2021;
Ramukhithi et al., 2023).

Additionally, the statistically significant coefficient (0.38, p value = 0) for feed intake indicates its positive impact on production
output, echoing Baracho et al, (2019) findings on factors influencing broiler production output. This underscores the importance of
proper feeding practices and nutrition in maximising broiler production efficiency, suggesting that increased feed intake can lead to
higher broiler weights and improved production efficiency. Franklin et al., (2022) highlighted the significance of quality feed intake
with adequate mineral elements to optimise broiler production. Moreover, the statistically significant coefficient (-0.09, p value = 0) for
volatile temperature during production indicates its adverse effect on production output, aligning with Apalowo et al., (2024) research
on heat stress's detrimental effects on poultry birds. Also noted temperature shocks' constraints on agricultural production.

These findings emphasise the need for stable temperature conditions during broiler production to reduce stress on broilers and
enhance production efficiency, highlighting the importance of proper temperature control and management practices in broiler
farming. Numerous empirical studies have examined factors contributing to broiler production efficiency, identifying two main types
of factors with significant impacts. Firstly, demographic characteristics (age) Yenibehit et al., (2019), Ullah et al., (2019) and education
Yenibehit et al., (2019), Oleke and Isinika, (2011) of farmers play crucial roles in determining technical efficiency. Older and more

experienced farmers tend to exhibit higher efficiency levels, while education positively influences technical efficiency as educated
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farmers make more informed decisions. Secondly, institutional factors such as access to credit, cooperative membership, and extension
services significantly affect farmers' technical efficiency (Yenibehit et al., 2019; Ullah et al., 2019).

Cooperative members demonstrate higher operational efficiency. These findings align with prior research in the field (Khan et al,,
2022; Bethel et al., 2016). This analysis delves into how different aspects of Ryff's psychological well-being influence the technical
inefficiency of poultry farmers in Nigeria. Table 3 sheds light on their respective impacts on technical inefficiency. The coefficient for
autonomy is -0.01 and statistically significant (p = 0.023), suggesting that increased autonomy slightly decreases technical inefficiency.
This aligns with Gupta and Jena, (2024) focus on holacracy and self-managed teams, indicating that reducing external constraints and
enhancing decision-making power can lead to efficiency gains. Similarly, Antonio et al., (2024) note that autonomy promotes
innovation and better resource management. Therefore, policies aimed at granting poultry farmers more autonomy —such as providing
greater control over operations and reducing bureaucratic hurdles —could boost technical efficiency.

Empowering farmers through training, financial aid, and infrastructure that supports independent decision-making could be
effective in enhancing agricultural productivity. The coefficient for personal growth is -0.17 and highly significant (p < 0.001), indicating
that a strong sense of personal growth significantly reduces technical inefficiency. This is supported by Goldin, (2024) emphasis on the
economic benefits of human capital accumulation and Papanek, (2024) focus on industrial efficiency through technical education.
Policies promoting personal growth among farmers—such as educational programs, workshops, and access to new technologies —can
greatly enhance technical efficiency. Investing in farmers' continuous education and development ensures they can utilise resources
more effectively, leading to higher productivity in agriculture. The coefficient for purpose in life is -0.05 and statistically significant (p =
0.006), showing that a strong sense of purpose reduces technical inefficiency.

This is consistent with Khefacha et al., (2024) emphasis on entrepreneurial aspirations and Hamid et al., (2024) findings on shared
goals enhancing motivation and efficiency. Policies supporting farmers in setting and achieving clear goals —through workshops,
mentorship, and progress-sharing platforms—can significantly improve technical efficiency. By helping farmers define and pursue
objectives, policymakers create an environment where farmers are more focused, motivated, and efficient in their operations. Analyzing
Ryff’s psychological well-being dimensions indicates that autonomy, personal growth, and purpose in life reduce technical inefficiency
among poultry farmers in Nigeria. This suggests that policies fostering farmer autonomy, continuous personal development, and goal-
setting could enhance technical efficiency. Conversely, environmental mastery, positive relations, and self-acceptance show no
significant impact, indicating other factors may be more influential. Policymakers should prioritize strategies that empower farmers

and support their growth, both personally and professionally, to enhance productivity in the poultry sector.

5. CONCLUSION AND RECOMMENDATIONS
This study exploring the relationships between MacArthur Subjective Socioeconomic Status (SES), Ryff’s Psychological Well-Being, and

Technical Efficiency among small-scale poultry farmers in Southwest Nigeria provides valuable insights for policy development.
Notably, increasing the number of broilers per production cycle significantly boosted production output, consistent with prior research
highlighting the advantages of scaling up operations. This indicates a need for policies that encourage farmers to expand their broiler
numbers and invest in efficient broiler management.

Furthermore, the importance of feed intake in influencing production output underscores the crucial role of proper feeding
practices and nutrition in maximising broiler production. This aligns with existing literature, suggesting that policies focusing on
affordable, high-quality feed and promoting local feed production could enhance production efficiency. The adverse impact of volatile
temperature during production-on-production output highlights the importance of implementing proper temperature control and
management practices. Policies that support infrastructure for maintaining stable temperatures can alleviate stress on broilers, thereby

improving production efficiency.

Policy recommendations

Scaling Operations: Provide financial incentives and training programs to encourage farmers to increase broiler numbers and adopt
efficient broiler management practices.

Nutrition and Feed Management: Offer subsidies for high-quality feed, promote local feed production, and provide training on optimal

feeding practices.
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Infrastructure and Environmental Control: Provide grants or low-interest loans for climate-controlled poultry houses and conduct

educational campaigns on temperature management practices.

Human Capital Development: Investing in continuous education and development opportunities for farmers to enhance their technical

skills and decision-making capabilities.

Goal Setting and Achievement: Implement goal-setting workshops, mentorship programs, and platforms for sharing progress to help

farmers set and achieve clear goals, ultimately improving focus, motivation, and efficiency.
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