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Abstract 

 

Yanfika, H., Iistiana, I., Rangga, K.K., Gitosaputro, S.,  Dame Gulton, T., Nurmayasari, I. (2024). Building 
appropriate strategy for improving the capabilities of agricultural extension services in Indonesia. Bulg. J. Agri. 
Sci., 30 (1),  
 

 Agricultural extension plays a crucial role in providing technical assistance and advisory services 
to farmers, which directly affects their productivity and livelihoods. This study aimed to analyze 
the factors affecting agricultural extension performance in South Kotabumi and Abung Semuli. 
The study utilized a mixed-methods approach, including a survey questionnaire, interviews, and 
data analysis techniques, such as the Spearman correlation, IFAS, EFAS, and QSPM analyses. Our 
findings revealed that education, motivation, competencies, and social factors significantly 
influence the performance of agricultural extension agents. On the other hand, age, work 
experience, extension agent's household, covering area, availability of infrastructure, economy, 
and environment had no significant correlation with their performance. Furthermore, the IFAS and 
EFAS analyses identified several internal weaknesses and external threats that may hinder the 
performance of extension agents, such as the effects of climate change and complicated 
administration problems. To address the identified weaknesses and threats, the QSPM analysis 
suggested that the WT strategy, which aims to improve weaknesses by utilizing external 
opportunities, was the most appropriate strategy. This study's findings provide valuable insights 
for policymakers, stakeholders, and practitioners to improve the performance of agricultural 
extension agents and, ultimately, enhance the agricultural sector's productivity and sustainability. 

Keywords: Agricultural Extension; Spearman; SWOT; QSPM;Climate Change  

Introduction 
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Increasing world population up to 9.1 billion in the 2050s will require double food demand 
compared to the current situation, which can threaten national food security when production 
cannot fulfill the demand (Tomlinson, 2013). Moreover, climate and land use changes will disrupt 
agricultural production due to crop growth and yield correlating highly with them. This situation 
can be solved by increasing agricultural land area or escalating the productivity of the current 
agricultural farm using suitable technologies for increasing food production (Ansari et al., 2021). 
Nowadays, the rapid development of 4.0 technologies, it influenced the development of 
agricultural sector, referred to as agriculture 4.0,  that started to use emergent technologies such as 
big data, internet of Things (IoT), robotics, remote sensing, artificial intelligence, sensors, machine 
learning, blockchain and others (Rose et al., 2021). Those technologies are being presented as 
solutions to increase food production, reduce agricultural input, and achieve food security through 
handily plan, control, and analyze of the farm using data-rich services and applications (Fielke et 
al., 2020; Rose et al., 2021), compared to traditional agriculture that uses combination among past 
data, experience and fewer technologies (Charatsari et al., 2020; Wolfert et al., 2017).  

In response, agricultural extension services worldwide are responsible for promoting the use 
of Agriculture 4.0 to smallholder farmers. In such a context, a farm advisor has the responsibilities 
to transfer knowledge and maintain the environment and smallholder farmer society (Charatsari et 
al., 2022). They become source of information in developing countries for the most smallholder 
farmers in rural areas with limited access to literacy and indigent connection to Information and 
Communication Technology (ICT) (Anderson and Feder, 2004; Maake and Antwi, 2022). Farmers 
in rural areas can quickly get information regarding cropping schedules, the availability of 
fertilizers, climate predictions, market value of the crop, and crop management practices for 
various crops (Charatsari et al., 2022; Maake and Antwi, 2022). The agricultural extensions lead 
the farmers to manage their farms from preparation until harvesting and maximize the ability of 
farmers using local resources (Nataliningsih et al., 2020). Besides as managers, they are positioned 
as facilitators, motivators, and educators for farmers to execute agricultural development programs 
(Klerkx, 2022; Klerkx et al., 2019). Therefore, the existence and participation of agricultural 
extension services are important to successfully introduce Agriculture 4.0 for smallholder farmers, 
especially in developing countries with limited access to current technologies. 

The ability to conceive and transfer new knowledge of technologies becomes a fundamental 
skill that needs to behave by the farm advisor since their role as a bridge, connecting researchers 
and farmers (Maake and Antwi, 2022). However, the transition to Agriculture 4.0, which 
emphasizes data-driven rather than processes-driven, will alter workmotifs, professionalism, and 
ethics because it radically transforms from physical-farming systems into cyber-social systems, 
likely establishing a new socio-technical role in their organizations  (Charatsari et al., 2022; Klerkx 
et al., 2019). On the other hand, their performance as a bridge was also affected by several factors, 
such as education level, technical and managerial competency, job satisfaction, age,  financial, 
socio-economic culture, physical and mental health (Charatsari et al., 2022; Klerkx, 2022; 
Nataliningsih et al., 2020). Hence, it arises several farmers' perceptions about their performance 



due to less communication among them, excluding the farmers in the agricultural development 
program, misunderstanding about the purpose of extension, and inappropriate persons who get 
physical and economic beneficiary. Therefore, there may be a knowledge gap between the 
researcher or government and farmers due to the misperformance of agricultural extension 
advisory in terms of knowledge delivery. Nevertheless, active participation of farmers also 
influenced the performance of advisors in building two-way communication. 

As one the most significant contributor of growth domestic product (GDP) in Indonesia, 
agricultural sector plays an essential role in national economic growth through poverty alleviation, 
income and employment in rural areas, preservation of natural resources and the environment, as 
well as national food security. Agricultural extension advisory becomes the government's 
spearhead in terms of succeeding national agricultural programs (Rusliyadi et al., 2018). 
Nevertheless, the role of agricultural extension advisory needs to be improved regarding technical 
and managerial competency along with the development of technologies (Nataliningsih et al., 
2020; Rosnita et al., 2017; Rusliyadi et al., 2018; Sabir et al., 2019; Walangadi et al., 2021). 
Electing appropriate strategies to improve the capabilities of agricultural extension services based 
on factors that influence their performances are needed to smoothly launch the introduction of 
agriculture 4.0 in Indonesia. Therefore, the aims of this study are to identify the factors related to 
the performance of agricultural extension agents and to develop appropriate alternative strategies 
using SWOT-QSPM method for increasing agricultural extension agents performance, which 
further can establish sustainable agriculture toward Agriculture 4.0 easily.  

Methodology 
Study Area 

 

This study is carried out in South Kotabumi and Abung Semuli Districts, North Lampung 
Regency, Lampung Province, Indonesia, which is geographically located in 4º 20' 24" – 5 º 3' 46" 
S and 104 º 18' – 105 º 4' 47.99" E (Fig 1). North Lampung Regency consists of 23 districts and 
247 villages with a total area of 272 .563 ha. Generally, this area is characterized as a lowland area, 
varied between 15 masl – 339 masl, and geographically situated in a tropical monsoon climate 
with two seasons throughout the year, namely rainy and dry seasons. The total precipitation is 
approximately 2300 – 3100  mm annually, with the highest and lowest precipitation in December 
and July or August  (BPS, 2021). The average annual temperature is 27.8ºC with a maximum and 
minimum temperature of 30.3ºC and 23.5ºC, respectively. The agricultural sector contributed 
36.90% of the total gross regional domestic product (GRDP) in 2020, making it the highest 
contributor to GDRP. However, we focused on two districts, namely South Kotabumi and Abung 
Semuli districts, which have a total of 69 987 and 26 036 populations, respectively, since these 
districts have high contributions to the agricultural sector in North Lampung Regency. Therefore, 
the role of agricultural extension services in these districts were significantly contributed to 
agricultural activities. (Figure 1). 



Figure 1.  

Research Design 
A survey method utilizing a combination of qualitative and quantitative research design 

approaches was utilized to investigate the factors that influence agricultural extension performance 
and its effect on agriculture sustainability. The primary data collection tools consisted of 
questionnaires, interviews, structured note reviews, and observations. To ensure participant 
convenience, all stages of the quantitative approach were carried out in local languages. 
Furthermore, secondary data were employed to complement the primary data. Prior to data 
collection, validity and reliability tests were conducted to ensure that the questionnaire accurately 
measured the intended indicators and produced consistent results. The questionnaire underwent 
review by subject matter experts in the field of agricultural extension to ensure accuracy of the 
indicators. Internal consistency reliability was assessed through Cronbach's alpha, with a value 
greater than 0.6 being considered an acceptable level of reliability for research purposes. 

All agricultural extension services in South Kotabumi and Abung Semuli districts were 
interviewed by using purposive sampling technique to identify ‘expert’ agricultural extension 
agents (indigenous specialist in agricultural technology, climate change to participate in the survey. 
A total of 40 experts were selected for the study based on their expertise and experience in the 
agricultural field. The selection criteria included years of experience in agricultural extension 
services, educational background, and specific knowledge of agriculture 4.0 and climate change. 
The respondents were identified through recommendations from key stakeholders in the 
agricultural industry, such as government agencies, non-governmental organizations, and other 
agricultural experts. They represented different sectors of agriculture, such as livestock, crop 
production, and fisheries. The respondents also had experience working with various communities, 
including rural and urban communities, and with different cultural and ethnic backgrounds. A total 
of 13 variables that influence agricultural extension services performance and sustainable 
agriculture were constructed, including age, education, work experience, motivation, household 
member, covering area, number of assisted farmers, technique, and method counseling, the 
availability of infrastructure, competencies, economy, environment and social. The list of 
explanatory variables is presented in Table 1.  

Table 1.  

Spearman's rank correlation analysis 
  

A nonparametric statistical technique, Spearman's rank correlation analysis (Rs values, ranges 
from -1 to 1) with the two-tailed test at the significance level of 0.05 and 0.1, was used as a 
statistical test to measure the relationship between independent variables and dependent variables 
(agricultural extension services performances) (Gebremariam et al., 2021; Thamrin et al., 2020). 
The Rs value equal to 1 indicates a perfect positive correlation, while the Rs value equal to -1 
indicates a perfect negative correlation between dependent and independent variables (Creswell 



and Creswell, 2017). The detailed Spearmen rank correlation steps include: making the hypotheses 
test, establishing the significance level, calculating the statistics test, coding the rank, and 
substituting the data into the equation (Zhao et al., 2022). The Spearman rank coefficient can be 
calculated using the following equation: 

!" = 1 − 6∑(!"
)()" − 1) 

Where n is the number of data, and di is the rank of order difference of pair of variables (dependent 
and independent) when sorting the values of two variables in order of size. Further, we categorized 
the result into five criteria, namely very strong (0.80 ≤ Rs ≤ 1.00), strong (0.60 ≤ Rs ≤ 0.79), 
moderate (0.40 ≤ Rs ≤ 0.59), weak (0.20 ≤ Rs ≤ 0.39), and very weak (0.00 ≤ Rs ≤ 0.19) based on 
the previous study (Zhao et al., 2022). 

SWOT and QSPM methods. 
 

Additionally, we also developed a strategy to improve agricultural extension agent 
performances using SWOT (strength, weakness, opportunity, and threat) and QSPM (Quantitative 
Strategic Planning Matrix) methods. SWOT summarize the internal operational management and 
potential of opportunity and threats from the external organization of agricultural agents, which 
further provide more comprehensive alternative strategies based on the observed data (Helms and 
Nixon, 2010; Oladele and Sakagami, 2004; Prasetyo and Hariani, 2018). The interview results 
from all respondents will be arranged into Internal Strategic Factor Summary (IFAS) and External 
Strategic Factors Summary (EFAS) tables by calculating the weight and rating for each factor 
which will further compile into a SWOT diagram—consist of four quadrants— to generate SWOT 
matrices, containing alternative strategies (Helms and Nixon, 2010; Prasetyo and Hariani, 2018). 
Finally, QSPM method was used to determine the feasibility and sustainability of alternative 
strategies by considering the imperative internal and external factors from SWOT matrices. It can 
highlight the strengths and the opportunities, correct the weakness and prevent or minimize the 
threats, thereby the implementation priority of each one was determined.(Riahi Dorcheh et al., 
2021) 

Results 
 
Spearman's rank correlation analysis  

 

Table 2 shows the results of the Spearman correlation rank analysis for various variables in the 
agricultural extension agent survey, including the correlation coefficient, p-values, category, and 
conclusion thereof for each variable. The results indicate that age has a very weak correlation 
(0.009) with the performance of agricultural extension agents and is not significant (p = 0.980). 



Education, on the other hand, has a strong correlation (0.649) and is significant (p = 0.042). Work 
experience has a very weak correlation (0.186) and is not significant (p = 0.607). Motivation has 
a strong correlation (0.695) and is significant (p = 0.026). The family number and covering area 
have weak and very weak correlations, respectively, and are not significant (p > 0.05). Number of 
assisted farmers, technique and method of counseling, competencies, and social factors have very 
strong correlations (0.954, 0.787, 0.943, and 0.775, respectively) and are significant (p < 0.05). 
The availability of infrastructure, economy, and environment have moderate to weak correlations 
(0.408, 0.435, and 0.269, respectively) and are not significant (p > 0.05). Overall, the results 
indicate that education, motivation degree, number of assisted farmers, technique and method of 
counseling, competencies, and social factors are important factors that influence the performance 
of agricultural extension agents, while age, work experience, extension agent's household, 
covering area, availability of infrastructure, economy, and environment have no significant 
correlation with their performance.  

Table 2.  

IFAS and EFAS 
 

The IFAS (Internal Factor Analysis Summary) calculation in Table 3 provides an analysis of 
the strengths and weaknesses of the agricultural extension agents performance, including the 
weight, rating, and score. A higher IFAS total score indicates better performance, while a lower 
score indicates areas for improvement and the score column is calculated by multiplying the weight 
and the rating for each variable. The analysis shows that the high motivation of extension agents 
is a strength, with a weight of 0.4 and a rating of 3.3, resulting in a score of 1.32. It indicates that 
the extension agents are motivated to perform their duties and are likely to deliver quality extension 
services to farmers. Extension agents who are motivated are more likely to go the extra mile to 
help farmers and work towards achieving the objectives of the organization. Another strength 
identified by the analysis is that the extension agents join workshop and training programs, with a 
weight of 0.2 and a rating of 2, resulting in a score of 0.4. This is an indication that the extension 
agents are willing to learn and develop their skills, which is crucial in ensuring that they are up-
to-date with the latest trends and technologies in agriculture. By doing so, they can provide better 
advice and support to farmers. However, the weaknesses identified in the IFAS analysis have an 
impact on the performance of the extension agents. For example, a limited number of extension 
agents, with a weight of 0.4 and a rating of 3.7, resulting in a score of 1.48, can negatively affect 
the performance of the extension agents. When there are a limited number of extension agents, 
they may have to cover a large area, which can result in inadequate support to farmers. This can 
also lead to burnout and high turnover rates among extension agents. Moreover, the limited budget 
for extension programs, inadequate facilities and infrastructure, and lack of monitoring 
performance can also negatively impact the performance of extension agents. Without adequate 
resources and support, extension agents may struggle to deliver quality extension services and 
meet the needs of farmers. 



 In this case, the IFAS calculation reveals that the agricultural extension agent’s performance 
has more weaknesses (2.97) than strengths (2.77), with a total score of 5.74. This suggests that the 
weaknesses of the program need more attention and improvement. The IFAS analysis suggests 
that the performance of agricultural extension agents is influenced by both strengths and 
weaknesses. Addressing the identified weaknesses can help to improve the performance of 
extension agents and enhance their ability to provide quality extension services to farmers. 
Therefore, the organization should consider allocating more resources to improve facilities and 
infrastructure, increase the number of extension agents, and implement effective monitoring and 
evaluation systems. By doing so, the organization can create an enabling environment that 
promotes the performance of extension agents and ultimately benefits farmers. It is also essential 
to continue providing opportunities for training and development to ensure that extension agents 
remain motivated and up-to-date with the latest agricultural technologies and practices. 

Table 3.  

 

The EFAS analysis presented in Table 4 highlights the opportunities and threats faced by 
agricultural extension agent’s performance. The EFAS analysis indicates that agricultural 
extension agents have several opportunities to enhance their performance. Firstly, government 
policies on supporting extension programs are considered a significant opportunity with a weight 
of 0.1667 and a rating of 1.4, giving a score of 0.233. This suggests that the government is willing 
to support and invest in extension programs, which can potentially increase the resources and 
facilities available to extension agents. Secondly, collaboration with relevant agencies is also 
considered an opportunity with a weight of 0.5 and a rating of 2.3, giving a score of 1.15. It implies 
that extension agents should explore ways to take advantage of these opportunities by building 
stronger relationships other government agencies, NGOs, or private sector entities and working 
closely with policymakers to ensure that government policies are aligned with their extension work. 
Actively participating in the development of new technologies in agriculture (with a weight of 
0.3333 and a score of 2.3) is also an important opportunity, as it can help agricultural extension 
agents stay up to date with the latest advances in the field.   

On the other hand, the EFAS analysis also shows that agricultural extension agents are facing 
several threats that could potentially hinder their performance. The most significant threat 
identified is changes in policies and provision in extension agents’ organizations (with a weight of 
0.4 and a score of 3.5). This suggests that the organizational structures and policies that support 
extension activities are subject to change, which could impact the funding, structure, and 
objectives of extension programs, potentially reducing the effectiveness of extension agents. 
Complicated administration problems (with a weight of 0.1 and a score of 2.3) and heterogeneity 
of farmers' background (with a weight of 0.2 and a score of 1.8) are also threats that agricultural 
extension agents need to address. Additionally, climate change effects on agricultural production 
are also considered a threat, with a weight of 0.3 and a rating of 2.4, giving a score of 0.72. This 



indicates that the effects of climate change could reduce agricultural production and impact the 
services provided by extension agents, as unpredictable weather patterns and extreme weather 
events can affect agricultural productivity and livelihoods. In conclusion, the EFAS analysis 
suggests that agricultural extension agents need to take advantage of the opportunities available to 
them while mitigating the threats they face. By collaborating with relevant agencies, participating 
in the development of new technologies, and leveraging government support, extension agents can 
potentially enhance their performance. At the same time, addressing complicated administration 
problems, the heterogeneity of farmers' background, and the effects of climate change can help 
extension agents mitigate the threats they face and improve their performance.  

Table 4.   

 
SWOT Analysis 

 

After conducting IFAS and EFAS analyses, the SWOT matrix was created to determine the 
appropriate strategies for improving the performance of the agricultural extension program. Based 
on the IFAS and EFAS analysis, it is evident that the extension services program has more 
strengths and opportunities compared to weaknesses and threats. The IFAS score of 5.74 and 
EFAS score of 4.86 indicate that the program is doing relatively well, and there is a potential for 
further growth and improvement. One of the key strengths of the extension services program is the 
clarity of extension work programs (IFAS S1), which allows farmers to understand the goals and 
objectives of the program. Furthermore, the program utilizes ICT (IFAS S2) to collect information 
and data, making it easier to provide accurate and up-to-date information to farmers. The high 
motivation of extension agents (IFAS S3) and their participation in workshops and training 
programs (IFAS S4) also contribute to the program's success. In terms of opportunities, 
collaboration with relevant agencies (EFAS O2) and actively participating in the development of 
new technologies in agriculture (EFAS O3) can further enhance the program's effectiveness. The 
government's policies on supporting extension programs (EFAS O1) also provide an opportunity 
for the program to receive more funding and support. 

 However, there are also weaknesses and threats that need to be addressed. The limited budget 
for extension programs (IFAS W1) and inadequate facilities and infrastructure (IFAS W2) can 
hinder the program's progress. The lack of monitoring performance (IFAS W3) and limited number 
of extension agents (IFAS W4) also require attention. Complicated administration problems 
(EFAS T1) and heterogeneity of farmers' background (EFAS T2) can pose challenges to the 
program's implementation. Climate change effects on agricultural production (EFAS T3) and 
changes in policies and provision in extension agents' organizations (EFAS T4) also require 
attention. To address the weaknesses and threats, appropriate extension programs that suit the 
cultural background of farmers (IFAS SW1) and optimizing the motivation of extension agents in 
the use of ICT (IFAS SW2) can be implemented. Utilizing relevant agencies for gathering funding 



(IFAS SW2) and improving facilities and infrastructure (IFAS SW2) can also help address the 
weaknesses. Furthermore, utilizing ICT (IFAS SO2 and SO3) and all related agencies involved in 
the extension services programs (IFAS SO1 and SO2) can take advantage of the opportunities 
presented. In conclusion, the IFAS and EFAS analysis provides a comprehensive overview of the 
extension services program, highlighting its strengths, weaknesses, opportunities, and threats. By 
addressing the weaknesses and threats and taking advantage of the opportunities presented, the 
extension services program can further enhance its effectiveness and contribute to the growth and 
development of agriculture in the region (Table 5). 

Table 5.  

The difference in the weighted scores of the internal factors between strengths (2.77) and 
weaknesses (2.97) is 0.2, with weaknesses having a slightly higher score. In contrast, the difference 
in the weighted scores of the external factors between opportunities (2.15) and threats (2.76) is 
0.61, with threats having a significantly higher score. Therefore, the strategy chosen is WT. The 
WT strategy aims to improve weaknesses by utilizing external opportunities. Sometimes, a 
company may have significant external opportunities, but internal weaknesses prevent it from 
taking advantage of them. Strategies that can be used to address weaknesses and threats include 
improving the infrastructure and equipment to monitor weather changes. 

QSPM Analysis 
 

This study employs the QSPM as the final stage in the strategy formulation process, which 
aims to determine the priority strategies from the best options found in the SWOT matrix and 
establish the relative attractiveness of selected strategic variations. After identifying the strategic 
alternatives, the QSPM tool evaluates the internal and external factors that influence the 
implementation of these strategies by assigning weightage values to these factors based on their 
relative importance to the organization. Subsequently, the QSPM tool calculates the Total 
Attractiveness Score (TAS) for each strategic alternative using these weightage values. The 
alternative with the highest TAS is considered the priority strategy. The decision-making process 
involves comparing each formulated strategy against each key indicator with internal and external 
weight values. (Table 6)  

Table 6.  

The analysis of the internal strategy factors indicates that improving the training activities of 
extension workers through inter-agency collaboration to enhance their competencies (WT) is the 
first priority strategy, with a total TAS value of 10.76. This finding supports the importance of 
improving the competence of extension workers and highlights the need for inter-agency 
collaboration in achieving this goal. Our result also identifies the WT strategy as the highest 
alternative strategy based on the QSPM calculation of the key internal-external factors. However, 
it's essential to note that these results are only as good as the accuracy of the data and assumptions 



used in the analysis. Therefore, it's important to interpret the QSPM results cautiously and consider 
other factors that may influence the decision-making process. 

Discussion 
 

The Spearman correlation analysis revealed that several factors were significantly correlated 
with the performance of agricultural extension agents. Education, motivation degree, number of 
assisted farmers, technique and method of counseling, competencies, and social factors were 
identified as important factors that influence the performance of agricultural extension agents, 
while age, work experience, extension agent's household, covering area, availability of 
infrastructure, economy, and environment had no significant correlation with their performance. 
These findings are consistent with previous studies that have identified education, motivation, 
competencies, and social factors as important predictors of agricultural extension workers' 
performance (Baruwadi et al., 2020; Belay and Abebaw, 2004; Ragasa et al., 2016; Ramorathudi 
and Terblanche, 2018; Walangadi et al., 2021). The results of the study are consistent with previous 
research that has identified education and training as important factors influencing the performance 
of agricultural extension agents. For example, a study by Ragasa et al. (2016) found that training 
and experience were significant determinants of the performance of extension agents in Congo. 
Similarly, a study by Tuchitechi and Lee, (2018) in Malawi found that education and training 
significantly influenced the effectiveness of agricultural extension services. The finding that social 
factors are important for sustainable agriculture is also supported by previous research. For 
example, a study by Benin et al. (2011) found that social factors, such as social networks and trust, 
were important for the adoption of sustainable agricultural practices in Uganda.  

Furthermore, the IFAS analysis revealed that the agricultural extension agent’s performance 
had more weaknesses than strengths, with weaknesses having a slightly higher score. This suggests 
that the weaknesses of the program need more attention and improvement. The EFAS analysis also 
identified several external threats that may hinder the performance of extension agents, such as the 
effects of climate change and complicated administration problems. These findings are consistent 
with previous studies that have highlighted the importance of addressing internal weaknesses and 
external threats to improve the performance of agricultural extension workers (Mansour et al., 
2019; Sabir et al., 2019). The recommendation to improve facilities and infrastructure and increase 
the number of extension agents is also consistent with previous research (Ansari et al., 2023; 
Ansari et al., 2023). Study by Apantaku et al. (2016) and Antwi-Agyei and Stringer, (2021) found 
that the lack of facilities and resources was a significant constraint to the performance of extension 
agents. Similarly, a study by Ashraf and Yousaf Hassan, (2021) found that the shortage of 
extension agents was a major challenge in providing quality extension services to farmers. The 
recommendation to address weaknesses by utilizing external opportunities is also supported by 
previous research. For example, a study by   Prasetyo and Hariani, (2018) found that collaboration 
with other organizations was an effective strategy for overcoming the challenges faced by 
extension agents. 



The SWOT matrix identified the WT strategy (improving weaknesses by utilizing external 
opportunities) as the best strategy to enhance the performance of extension agents. This strategy 
aimed to reduce internal weaknesses and avoid external threats by improving the infrastructure 
and equipment to monitor weather changes. The strategy prioritized the improvement of the 
training activities of extension workers through inter-agency collaboration to enhance their 
competencies. The QSPM analysis further supported the WT strategy as the highest alternative 
strategy based on the key internal-external factors. In this case, the analysis suggests that the "WT" 
strategy (improving weaknesses by utilizing external opportunities) is the most suitable approach 
for improving the performance of extension agents. This strategy aims to address the internal 
weaknesses of extension agents, such as the need for more training and development, by leveraging 
external opportunities, such as collaborating with other agencies to improve training programs 
(Antwi-Agyei and Stringer, 2021; Apantaku et al., 2016; Maiangwa et al., 2010; Prasetyo and 
Hariani, 2018; Ragasa et al., 2016). One way to implement the "WT" strategy is to invest in 
infrastructure and equipment that can help extension agents monitor weather changes and provide 
up-to-date information to farmers (Antwi-Agyei and Stringer, 2021). For example, by providing 
extension agents with weather monitoring tools such as sensors or satellite imagery, they can 
provide farmers with real-time information on weather patterns and make informed decisions 
about crop management. This can help improve the quality of extension services and ultimately 
increase the productivity and profitability of farming activities. Another strategy that can be 
implemented to improve the performance of extension agents is to increase the number of 
extension agents in the field (Ragasa et al., 2016; Rusliyadi et al., 2018; Sabir et al., 2019). This 
can be achieved by hiring and training more extension agents, as well as providing them with the 
necessary resources and equipment to perform their duties effectively (Antwi-Agyei and Stringer, 
2021; Ragasa et al., 2016; Sabir et al., 2019). For example, by providing extension agents with 
smartphones or tablets, they can access information and communicate with farmers more 
efficiently, leading to improved extension services. Additionally, collaboration with relevant 
agencies can also help improve the performance of extension agents (Hailu et al., 2020; Maiangwa 
et al., 2010; Ragasa et al., 2016; Rusliyadi et al., 2018; Sabir et al., 2019). This can be achieved 
by establishing partnerships with research institutions, universities, and other relevant 
organizations to develop new technologies and practices that can be shared with farmers (Belay 
and Abebaw, 2004; Nataliningsih et al., 2020; Sawitri et al., 2020). By doing so, extension agents 
can stay up-to-date with the latest developments in agriculture and provide farmers with innovative 
solutions that can help them increase productivity and profitability. 

Overall, the IFAS, EFAS, SWOT matrix, and QSPM analyses provide a comprehensive 
understanding of the factors that affect the performance of agricultural extension agents. The 
identification of key strengths, weaknesses, opportunities, and threats enables organizations to 
develop effective strategies to improve the performance of extension agents and enhance their 
ability to provide quality extension services to farmers. The implementation of these strategies 
requires a collaborative effort from all stakeholders, including government agencies, extension 



workers, and farmers, to ensure the sustainable development of the agricultural sector especially 
for introducing agriculture 4.0 and climate change threat.  
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 Agricultural extension plays a crucial role in providing technical assistance and advisory services 

to farmers, which directly affects their productivity and livelihoods. This study aimed to analyze 

the factors affecting agricultural extension performance in South Kotabumi and Abung Semuli. 

The study utilized a mixed-methods approach, including a survey questionnaire, interviews, and 

data analysis techniques, such as the Spearman correlation, IFAS, EFAS, and QSPM analyses. Our 

findings revealed that education, motivation, competencies, and social factors significantly 

influence the performance of agricultural extension agents. On the other hand, age, work 

experience, extension agent's household, covering area, availability of infrastructure, economy, 

and environment had no significant correlation with their performance. Furthermore, the IFAS and 

EFAS analyses identified several internal weaknesses and external threats that may hinder the 

performance of extension agents, such as the effects of climate change and complicated 

administration problems. To address the identified weaknesses and threats, the QSPM analysis 

suggested that the WT strategy, which aims to improve weaknesses by utilizing external 

opportunities, was the most appropriate strategy. This study's findings provide valuable insights 

for policymakers, stakeholders, and practitioners to improve the performance of agricultural 

extension agents and, ultimately, enhance the agricultural sector's productivity and sustainability. 
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Introduction 

 

Increasing world population up to 9.1 billion in the 2050s will require double food demand 

compared to the current situation, which can threaten national food security when production 

cannot fulfill the demand (Tomlinson, 2013). Moreover, climate and land use changes will disrupt 

agricultural production due to crop growth and yield correlating highly with them. This situation 

can be solved by increasing agricultural land area or escalating the productivity of the current 

agricultural farm using suitable technologies for increasing food production (Ansari et al., 2021). 

Nowadays, the rapid development of 4.0 technologies, it influenced the development of 

agricultural sector, referred to as agriculture 4.0,  that started to use emergent technologies such as 

big data, internet of Things (IoT), robotics, remote sensing, artificial intelligence, sensors, machine 

learning, blockchain and others (Rose et al., 2021). Those technologies are being presented as 

solutions to increase food production, reduce agricultural input, and achieve food security through 

handily plan, control, and analyze of the farm using data-rich services and applications (Fielke et 

al., 2020; Rose et al., 2021), compared to traditional agriculture that uses combination among past 

data, experience and fewer technologies (Charatsari et al., 2020; Wolfert et al., 2017).  

In response, agricultural extension services worldwide are responsible for promoting the use 

of Agriculture 4.0 to smallholder farmers. In such a context, a farm advisor has the responsibilities 

to transfer knowledge and maintain the environment and smallholder farmer society (Charatsari et 

al., 2022). They become source of information in developing countries for the most smallholder 

farmers in rural areas with limited access to literacy and indigent connection to Information and 

Communication Technology (ICT) (Anderson and Feder, 2004; Maake and Antwi, 2022). Farmers 

in rural areas can quickly get information regarding cropping schedules, the availability of 

fertilizers, climate predictions, market value of the crop, and crop management practices for 

various crops (Charatsari et al., 2022; Maake and Antwi, 2022). The agricultural extensions lead 

the farmers to manage their farms from preparation until harvesting and maximize the ability of 

farmers using local resources (Nataliningsih et al., 2020). Besides as managers, they are positioned 

as facilitators, motivators, and educators for farmers to execute agricultural development programs 

(Klerkx, 2022; Klerkx et al., 2019). Therefore, the existence and participation of agricultural 

extension services are important to successfully introduce Agriculture 4.0 for smallholder farmers, 

especially in developing countries with limited access to current technologies. 

The ability to conceive and transfer new knowledge of technologies becomes a fundamental 

skill that needs to behave by the farm advisor since their role as a bridge, connecting researchers 

and farmers (Maake and Antwi, 2022). However, the transition to Agriculture 4.0, which 

emphasizes data-driven rather than processes-driven, will alter workmotifs, professionalism, and 

ethics because it radically transforms from physical-farming systems into cyber-social systems, 

likely establishing a new socio-technical role in their organizations  (Charatsari et al., 2022; Klerkx 

et al., 2019). On the other hand, their performance as a bridge was also affected by several factors, 

such as education level, technical and managerial competency, job satisfaction, age,  financial, 



socio-economic culture, physical and mental health (Charatsari et al., 2022; Klerkx, 2022; 

Nataliningsih et al., 2020). Hence, it arises several farmers' perceptions about their performance 

due to less communication among them, excluding the farmers in the agricultural development 

program, misunderstanding about the purpose of extension, and inappropriate persons who get 

physical and economic beneficiary. Therefore, there may be a knowledge gap between the 

researcher or government and farmers due to the misperformance of agricultural extension 

advisory in terms of knowledge delivery. Nevertheless, active participation of farmers also 

influenced the performance of advisors in building two-way communication. 

As one the most significant contributor of growth domestic product (GDP) in Indonesia, 

agricultural sector plays an essential role in national economic growth through poverty alleviation, 

income and employment in rural areas, preservation of natural resources and the environment, as 

well as national food security. Agricultural extension advisory becomes the government's 

spearhead in terms of succeeding national agricultural programs (Rusliyadi et al., 2018). 

Nevertheless, the role of agricultural extension advisory needs to be improved regarding technical 

and managerial competency along with the development of technologies (Nataliningsih et al., 

2020; Rosnita et al., 2017; Rusliyadi et al., 2018; Sabir et al., 2019; Walangadi et al., 2021). 

Electing appropriate strategies to improve the capabilities of agricultural extension services based 

on factors that influence their performances are needed to smoothly launch the introduction of 

agriculture 4.0 in Indonesia. Therefore, the aims of this study are to identify the factors related to 

the performance of agricultural extension agents and to develop appropriate alternative strategies 

using SWOT-QSPM method for increasing agricultural extension agents performance, which 

further can establish sustainable agriculture toward Agriculture 4.0 easily.  

Methodology 

Study Area 

 

This study is carried out in South Kotabumi and Abung Semuli Districts, North Lampung 

Regency, Lampung Province, Indonesia, which is geographically located in 4º 20' 24" – 5 º 3' 46" 

S and 104 º 18' – 105 º 4' 47.99" E (Fig 1). North Lampung Regency consists of 23 districts and 

247 villages with a total area of 272 .563 ha. Generally, this area is characterized as a lowland area, 

varied between 15 masl – 339 masl, and geographically situated in a tropical monsoon climate 

with two seasons throughout the year, namely rainy and dry seasons. The total precipitation is 

approximately 2300 – 3100  mm annually, with the highest and lowest precipitation in December 

and July or August  (BPS, 2021). The average annual temperature is 27.8ºC with a maximum and 

minimum temperature of 30.3ºC and 23.5ºC, respectively. The agricultural sector contributed 

36.90% of the total gross regional domestic product (GRDP) in 2020, making it the highest 

contributor to GDRP. However, we focused on two districts, namely South Kotabumi and Abung 

Semuli districts, which have a total of 69 987 and 26 036 populations, respectively, since these 

districts have high contributions to the agricultural sector in North Lampung Regency. Therefore, 



the role of agricultural extension services in these districts were significantly contributed to 

agricultural activities. (Figure 1). 

Figure 1.  

Research Design 

 

A survey method utilizing a combination of qualitative and quantitative research design 

approaches was utilized to investigate the factors that influence agricultural extension performance 

and its effect on agriculture sustainability. The primary data collection tools consisted of 

questionnaires, interviews, structured note reviews, and observations. To ensure participant 

convenience, all stages of the quantitative approach were carried out in local languages. 

Furthermore, secondary data were employed to complement the primary data. Prior to data 

collection, validity and reliability tests were conducted to ensure that the questionnaire accurately 

measured the intended indicators and produced consistent results. The questionnaire underwent 

review by subject matter experts in the field of agricultural extension to ensure accuracy of the 

indicators. Internal consistency reliability was assessed through Cronbach's alpha, with a value 

greater than 0.6 being considered an acceptable level of reliability for research purposes. 

All agricultural extension services in South Kotabumi and Abung Semuli districts were 

interviewed by using purposive sampling technique to identify ‘expert’ agricultural extension 

agents (indigenous specialist in agricultural technology, climate change to participate in the survey. 

A total of 40 experts were selected for the study based on their expertise and experience in the 

agricultural field. The selection criteria included years of experience in agricultural extension 

services, educational background, and specific knowledge of agriculture 4.0 and climate change. 

The respondents were identified through recommendations from key stakeholders in the 

agricultural industry, such as government agencies, non-governmental organizations, and other 

agricultural experts. They represented different sectors of agriculture, such as livestock, crop 

production, and fisheries. The respondents also had experience working with various communities, 

including rural and urban communities, and with different cultural and ethnic backgrounds. A total 

of 13 variables that influence agricultural extension services performance and sustainable 

agriculture were constructed, including age, education, work experience, motivation, household 

member, covering area, number of assisted farmers, technique, and method counseling, the 

availability of infrastructure, competencies, economy, environment and social. The list of 

explanatory variables is presented in Table 1.  

Table 1.  

Spearman's rank correlation analysis 

  

A nonparametric statistical technique, Spearman's rank correlation analysis (Rs values, ranges 

from -1 to 1) with the two-tailed test at the significance level of 0.05 and 0.1, was used as a 



statistical test to measure the relationship between independent variables and dependent variables 

(agricultural extension services performances) (Gebremariam et al., 2021; Thamrin et al., 2020). 

The Rs value equal to 1 indicates a perfect positive correlation, while the Rs value equal to -1 

indicates a perfect negative correlation between dependent and independent variables (Creswell 

and Creswell, 2017). The detailed Spearmen rank correlation steps include: making the hypotheses 

test, establishing the significance level, calculating the statistics test, coding the rank, and 

substituting the data into the equation (Zhao et al., 2022). The Spearman rank coefficient can be 

calculated using the following equation: 

𝑅𝑠 = 1 −
6∑𝑑𝑖

2

𝑛(𝑛2 − 1)
 

Where n is the number of data, and di is the rank of order difference of pair of variables (dependent 

and independent) when sorting the values of two variables in order of size. Further, we categorized 

the result into five criteria, namely very strong (0.80 ≤ Rs ≤ 1.00), strong (0.60 ≤ Rs ≤ 0.79), 

moderate (0.40 ≤ Rs ≤ 0.59), weak (0.20 ≤ Rs ≤ 0.39), and very weak (0.00 ≤ Rs ≤ 0.19) based on 

the previous study (Zhao et al., 2022). 

SWOT and QSPM methods. 

 

Additionally, we also developed a strategy to improve agricultural extension agent 

performances using SWOT (strength, weakness, opportunity, and threat) and QSPM (Quantitative 

Strategic Planning Matrix) methods. SWOT summarize the internal operational management and 

potential of opportunity and threats from the external organization of agricultural agents, which 

further provide more comprehensive alternative strategies based on the observed data (Helms and 

Nixon, 2010; Oladele and Sakagami, 2004; Prasetyo and Hariani, 2018). The interview results 

from all respondents will be arranged into Internal Strategic Factor Summary (IFAS) and External 

Strategic Factors Summary (EFAS) tables by calculating the weight and rating for each factor 

which will further compile into a SWOT diagram—consist of four quadrants— to generate SWOT 

matrices, containing alternative strategies (Helms and Nixon, 2010; Prasetyo and Hariani, 2018). 

Finally, QSPM method was used to determine the feasibility and sustainability of alternative 

strategies by considering the imperative internal and external factors from SWOT matrices. It can 

highlight the strengths and the opportunities, correct the weakness and prevent or minimize the 

threats, thereby the implementation priority of each one was determined.(Riahi Dorcheh et al., 

2021) 

Results 

 

Spearman's rank correlation analysis  

 



Table 2 shows the results of the Spearman correlation rank analysis for various variables in the 

agricultural extension agent survey, including the correlation coefficient, p-values, category, and 

conclusion thereof for each variable. The results indicate that age has a very weak correlation 

(0.009) with the performance of agricultural extension agents and is not significant (p = 0.980). 

Education, on the other hand, has a strong correlation (0.649) and is significant (p = 0.042). Work 

experience has a very weak correlation (0.186) and is not significant (p = 0.607). Motivation has 

a strong correlation (0.695) and is significant (p = 0.026). The family number and covering area 

have weak and very weak correlations, respectively, and are not significant (p > 0.05). Number of 

assisted farmers, technique and method of counseling, competencies, and social factors have very 

strong correlations (0.954, 0.787, 0.943, and 0.775, respectively) and are significant (p < 0.05). 

The availability of infrastructure, economy, and environment have moderate to weak correlations 

(0.408, 0.435, and 0.269, respectively) and are not significant (p > 0.05). Overall, the results 

indicate that education, motivation degree, number of assisted farmers, technique and method of 

counseling, competencies, and social factors are important factors that influence the performance 

of agricultural extension agents, while age, work experience, extension agent's household, 

covering area, availability of infrastructure, economy, and environment have no significant 

correlation with their performance.  

Table 2.  

IFAS and EFAS 

 

The IFAS (Internal Factor Analysis Summary) calculation in Table 3 provides an analysis of 

the strengths and weaknesses of the agricultural extension agents performance, including the 

weight, rating, and score. A higher IFAS total score indicates better performance, while a lower 

score indicates areas for improvement and the score column is calculated by multiplying the weight 

and the rating for each variable. The analysis shows that the high motivation of extension agents 

is a strength, with a weight of 0.4 and a rating of 3.3, resulting in a score of 1.32. It indicates that 

the extension agents are motivated to perform their duties and are likely to deliver quality extension 

services to farmers. Extension agents who are motivated are more likely to go the extra mile to 

help farmers and work towards achieving the objectives of the organization. Another strength 

identified by the analysis is that the extension agents join workshop and training programs, with a 

weight of 0.2 and a rating of 2, resulting in a score of 0.4. This is an indication that the extension 

agents are willing to learn and develop their skills, which is crucial in ensuring that they are up-

to-date with the latest trends and technologies in agriculture. By doing so, they can provide better 

advice and support to farmers. However, the weaknesses identified in the IFAS analysis have an 

impact on the performance of the extension agents. For example, a limited number of extension 

agents, with a weight of 0.4 and a rating of 3.7, resulting in a score of 1.48, can negatively affect 

the performance of the extension agents. When there are a limited number of extension agents, 

they may have to cover a large area, which can result in inadequate support to farmers. This can 

also lead to burnout and high turnover rates among extension agents. Moreover, the limited budget 



for extension programs, inadequate facilities and infrastructure, and lack of monitoring 

performance can also negatively impact the performance of extension agents. Without adequate 

resources and support, extension agents may struggle to deliver quality extension services and 

meet the needs of farmers. 

 In this case, the IFAS calculation reveals that the agricultural extension agent’s performance 

has more weaknesses (2.97) than strengths (2.77), with a total score of 5.74. This suggests that the 

weaknesses of the program need more attention and improvement. The IFAS analysis suggests 

that the performance of agricultural extension agents is influenced by both strengths and 

weaknesses. Addressing the identified weaknesses can help to improve the performance of 

extension agents and enhance their ability to provide quality extension services to farmers. 

Therefore, the organization should consider allocating more resources to improve facilities and 

infrastructure, increase the number of extension agents, and implement effective monitoring and 

evaluation systems. By doing so, the organization can create an enabling environment that 

promotes the performance of extension agents and ultimately benefits farmers. It is also essential 

to continue providing opportunities for training and development to ensure that extension agents 

remain motivated and up-to-date with the latest agricultural technologies and practices. 

Table 3.  

 

The EFAS analysis presented in Table 4 highlights the opportunities and threats faced by 

agricultural extension agent’s performance. The EFAS analysis indicates that agricultural 

extension agents have several opportunities to enhance their performance. Firstly, government 

policies on supporting extension programs are considered a significant opportunity with a weight 

of 0.1667 and a rating of 1.4, giving a score of 0.233. This suggests that the government is willing 

to support and invest in extension programs, which can potentially increase the resources and 

facilities available to extension agents. Secondly, collaboration with relevant agencies is also 

considered an opportunity with a weight of 0.5 and a rating of 2.3, giving a score of 1.15. It implies 

that extension agents should explore ways to take advantage of these opportunities by building 

stronger relationships other government agencies, NGOs, or private sector entities and working 

closely with policymakers to ensure that government policies are aligned with their extension work. 

Actively participating in the development of new technologies in agriculture (with a weight of 

0.3333 and a score of 2.3) is also an important opportunity, as it can help agricultural extension 

agents stay up to date with the latest advances in the field.   

On the other hand, the EFAS analysis also shows that agricultural extension agents are facing 

several threats that could potentially hinder their performance. The most significant threat 

identified is changes in policies and provision in extension agents’ organizations (with a weight of 

0.4 and a score of 3.5). This suggests that the organizational structures and policies that support 

extension activities are subject to change, which could impact the funding, structure, and 

objectives of extension programs, potentially reducing the effectiveness of extension agents. 



Complicated administration problems (with a weight of 0.1 and a score of 2.3) and heterogeneity 

of farmers' background (with a weight of 0.2 and a score of 1.8) are also threats that agricultural 

extension agents need to address. Additionally, climate change effects on agricultural production 

are also considered a threat, with a weight of 0.3 and a rating of 2.4, giving a score of 0.72. This 

indicates that the effects of climate change could reduce agricultural production and impact the 

services provided by extension agents, as unpredictable weather patterns and extreme weather 

events can affect agricultural productivity and livelihoods. In conclusion, the EFAS analysis 

suggests that agricultural extension agents need to take advantage of the opportunities available to 

them while mitigating the threats they face. By collaborating with relevant agencies, participating 

in the development of new technologies, and leveraging government support, extension agents can 

potentially enhance their performance. At the same time, addressing complicated administration 

problems, the heterogeneity of farmers' background, and the effects of climate change can help 

extension agents mitigate the threats they face and improve their performance.  

Table 4.   

 

SWOT Analysis 

 

After conducting IFAS and EFAS analyses, the SWOT matrix was created to determine the 

appropriate strategies for improving the performance of the agricultural extension program. Based 

on the IFAS and EFAS analysis, it is evident that the extension services program has more 

strengths and opportunities compared to weaknesses and threats. The IFAS score of 5.74 and 

EFAS score of 4.86 indicate that the program is doing relatively well, and there is a potential for 

further growth and improvement. One of the key strengths of the extension services program is the 

clarity of extension work programs (IFAS S1), which allows farmers to understand the goals and 

objectives of the program. Furthermore, the program utilizes ICT (IFAS S2) to collect information 

and data, making it easier to provide accurate and up-to-date information to farmers. The high 

motivation of extension agents (IFAS S3) and their participation in workshops and training 

programs (IFAS S4) also contribute to the program's success. In terms of opportunities, 

collaboration with relevant agencies (EFAS O2) and actively participating in the development of 

new technologies in agriculture (EFAS O3) can further enhance the program's effectiveness. The 

government's policies on supporting extension programs (EFAS O1) also provide an opportunity 

for the program to receive more funding and support. 

 However, there are also weaknesses and threats that need to be addressed. The limited budget 

for extension programs (IFAS W1) and inadequate facilities and infrastructure (IFAS W2) can 

hinder the program's progress. The lack of monitoring performance (IFAS W3) and limited number 

of extension agents (IFAS W4) also require attention. Complicated administration problems 

(EFAS T1) and heterogeneity of farmers' background (EFAS T2) can pose challenges to the 

program's implementation. Climate change effects on agricultural production (EFAS T3) and 



changes in policies and provision in extension agents' organizations (EFAS T4) also require 

attention. To address the weaknesses and threats, appropriate extension programs that suit the 

cultural background of farmers (IFAS SW1) and optimizing the motivation of extension agents in 

the use of ICT (IFAS SW2) can be implemented. Utilizing relevant agencies for gathering funding 

(IFAS SW2) and improving facilities and infrastructure (IFAS SW2) can also help address the 

weaknesses. Furthermore, utilizing ICT (IFAS SO2 and SO3) and all related agencies involved in 

the extension services programs (IFAS SO1 and SO2) can take advantage of the opportunities 

presented. In conclusion, the IFAS and EFAS analysis provides a comprehensive overview of the 

extension services program, highlighting its strengths, weaknesses, opportunities, and threats. By 

addressing the weaknesses and threats and taking advantage of the opportunities presented, the 

extension services program can further enhance its effectiveness and contribute to the growth and 

development of agriculture in the region. (Table 5).  

Table 5.  

The difference in the weighted scores of the internal factors between strengths (2.77) and 

weaknesses (2.97) is 0.2, with weaknesses having a slightly higher score. In contrast, the difference 

in the weighted scores of the external factors between opportunities (2.15) and threats (2.76) is 

0.61, with threats having a significantly higher score. Therefore, the strategy chosen is WT. The 

WT strategy aims to improve weaknesses by utilizing external opportunities. Sometimes, a 

company may have significant external opportunities, but internal weaknesses prevent it from 

taking advantage of them. Strategies that can be used to address weaknesses and threats include 

improving the infrastructure and equipment to monitor weather changes. 

QSPM Analysis 

 

This study employs the QSPM as the final stage in the strategy formulation process, which 

aims to determine the priority strategies from the best options found in the SWOT matrix and 

establish the relative attractiveness of selected strategic variations. After identifying the strategic 

alternatives, the QSPM tool evaluates the internal and external factors that influence the 

implementation of these strategies by assigning weightage values to these factors based on their 

relative importance to the organization. Subsequently, the QSPM tool calculates the Total 

Attractiveness Score (TAS) for each strategic alternative using these weightage values. The 

alternative with the highest TAS is considered the priority strategy. The decision-making process 

involves comparing each formulated strategy against each key indicator with internal and external 

weight values. (Table 6).  

Table 6.  

The analysis of the internal strategy factors indicates that improving the training activities of 

extension workers through inter-agency collaboration to enhance their competencies (WT) is the 

first priority strategy, with a total TAS value of 10.76. This finding supports the importance of 

Commented [U2]: Please cite Table 5 in the text.   

Commented [U3]: Please cite Table 6 in the text.  



improving the competence of extension workers and highlights the need for inter-agency 

collaboration in achieving this goal. Our result also identifies the WT strategy as the highest 

alternative strategy based on the QSPM calculation of the key internal-external factors. However, 

it's essential to note that these results are only as good as the accuracy of the data and assumptions 

used in the analysis. Therefore, it's important to interpret the QSPM results cautiously and consider 

other factors that may influence the decision-making process. 

Discussion 

 

The Spearman correlation analysis revealed that several factors were significantly correlated 

with the performance of agricultural extension agents. Education, motivation degree, number of 

assisted farmers, technique and method of counseling, competencies, and social factors were 

identified as important factors that influence the performance of agricultural extension agents, 

while age, work experience, extension agent's household, covering area, availability of 

infrastructure, economy, and environment had no significant correlation with their performance. 

These findings are consistent with previous studies that have identified education, motivation, 

competencies, and social factors as important predictors of agricultural extension workers' 

performance (Baruwadi et al., 2020; Belay and Abebaw, 2004; Ragasa et al., 2016; Ramorathudi 

and E - please specify the name of this author, 2018; Walangadi et al., 2021). The results of the 

study are consistent with previous research that has identified education and training as important 

factors influencing the performance of agricultural extension agents. For example, a study by 

Ragasa et al. (2016) found that training and experience were significant determinants of the 

performance of extension agents in Congo. Similarly, a study by Tuchitechi and Lee, (2018) in 

Malawi found that education and training significantly influenced the effectiveness of agricultural 

extension services. The finding that social factors are important for sustainable agriculture is also 

supported by previous research. For example, a study by Benin et al. (2011) found that social 

factors, such as social networks and trust, were important for the adoption of sustainable 

agricultural practices in Uganda.  

Furthermore, the IFAS analysis revealed that the agricultural extension agent’s performance 

had more weaknesses than strengths, with weaknesses having a slightly higher score. This suggests 

that the weaknesses of the program need more attention and improvement. The EFAS analysis also 

identified several external threats that may hinder the performance of extension agents, such as the 

effects of climate change and complicated administration problems. These findings are consistent 

with previous studies that have highlighted the importance of addressing internal weaknesses and 

external threats to improve the performance of agricultural extension workers (Mansour et al., 

2019; Sabir et al., 2019). The recommendation to improve facilities and infrastructure and increase 

the number of extension agents is also consistent with previous research. Study by Apantaku et al. 

(2016) and Antwi-Agyei and Stringer, (2021) found that the lack of facilities and resources was a 

significant constraint to the performance of extension agents. Similarly, a study by Ashraf and 

Yousaf Hassan, (2021)  in found that the shortage of extension agents was a major challenge in 



providing quality extension services to farmers. The recommendation to address weaknesses by 

utilizing external opportunities is also supported by previous research. For example, a study by   

Prasetyo and Hariani, (2018) found that collaboration with other organizations was an effective 

strategy for overcoming the challenges faced by extension agents. 

The SWOT matrix identified the WT strategy (improving weaknesses by utilizing external 

opportunities) as the best strategy to enhance the performance of extension agents. This strategy 

aimed to reduce internal weaknesses and avoid external threats by improving the infrastructure 

and equipment to monitor weather changes. The strategy prioritized the improvement of the 

training activities of extension workers through inter-agency collaboration to enhance their 

competencies. The QSPM analysis further supported the WT strategy as the highest alternative 

strategy based on the key internal-external factors. In this case, the analysis suggests that the "WT" 

strategy (improving weaknesses by utilizing external opportunities) is the most suitable approach 

for improving the performance of extension agents. This strategy aims to address the internal 

weaknesses of extension agents, such as the need for more training and development, by leveraging 

external opportunities, such as collaborating with other agencies to improve training programs 

(Antwi-Agyei and Stringer, 2021; Apantaku et al., 2016; Maiangwa et al., 2010; Prasetyo and 

Hariani, 2018; Ragasa et al., 2016). One way to implement the "WT" strategy is to invest in 

infrastructure and equipment that can help extension agents monitor weather changes and provide 

up-to-date information to farmers (Antwi-Agyei and Stringer, 2021). For example, by providing 

extension agents with weather monitoring tools such as sensors or satellite imagery, they can 

provide farmers with real-time information on weather patterns and make informed decisions 

about crop management. This can help improve the quality of extension services and ultimately 

increase the productivity and profitability of farming activities. Another strategy that can be 

implemented to improve the performance of extension agents is to increase the number of 

extension agents in the field (Ragasa et al., 2016; Rusliyadi et al., 2018; Sabir et al., 2019). This 

can be achieved by hiring and training more extension agents, as well as providing them with the 

necessary resources and equipment to perform their duties effectively (Antwi-Agyei and Stringer, 

2021; Ragasa et al., 2016; Sabir et al., 2019). For example, by providing extension agents with 

smartphones or tablets, they can access information and communicate with farmers more 

efficiently, leading to improved extension services. Additionally, collaboration with relevant 

agencies can also help improve the performance of extension agents (Hailu et al., 2020; Maiangwa 

et al., 2010; Ragasa et al., 2016; Rusliyadi et al., 2018; Sabir et al., 2019). This can be achieved 

by establishing partnerships with research institutions, universities, and other relevant 

organizations to develop new technologies and practices that can be shared with farmers (Belay 

and Abebaw, 2004; Nataliningsih et al., 2020; Sawitri et al., 2020). By doing so, extension agents 

can stay up-to-date with the latest developments in agriculture and provide farmers with innovative 

solutions that can help them increase productivity and profitability. 

Overall, the IFAS, EFAS, SWOT matrix, and QSPM analyses provide a comprehensive 

understanding of the factors that affect the performance of agricultural extension agents. The 



identification of key strengths, weaknesses, opportunities, and threats enables organizations to 

develop effective strategies to improve the performance of extension agents and enhance their 

ability to provide quality extension services to farmers. The implementation of these strategies 

requires a collaborative effort from all stakeholders, including government agencies, extension 

workers, and farmers, to ensure the sustainable development of the agricultural sector especially 

for introducing agriculture 4.0 and climate change threat.  
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Abstract 
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 Agricultural extension plays a crucial role in providing technical assistance and advisory services 

to farmers, which directly affects their productivity and livelihoods. This study aimed to analyze 

the factors affecting agricultural extension performance in South Kotabumi and Abung Semuli. 

The study utilized a mixed-methods approach, including a survey questionnaire, interviews, and 

data analysis techniques, such as the Spearman correlation, IFAS, EFAS, and QSPM analyses. Our 

findings revealed that education, motivation, competencies, and social factors significantly 

influence the performance of agricultural extension agents. On the other hand, age, work 

experience, extension agent's household, covering area, availability of infrastructure, economy, 

and environment had no significant correlation with their performance. Furthermore, the IFAS and 

EFAS analyses identified several internal weaknesses and external threats that may hinder the 

performance of extension agents, such as the effects of climate change and complicated 

administration problems. To address the identified weaknesses and threats, the QSPM analysis 

suggested that the WT strategy, which aims to improve weaknesses by utilizing external 

opportunities, was the most appropriate strategy. This study's findings provide valuable insights 

for policymakers, stakeholders, and practitioners to improve the performance of agricultural 

extension agents and, ultimately, enhance the agricultural sector's productivity and sustainability. 

Keywords: Agricultural Extension; Spearman; SWOT; QSPM;Climate Change  
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Increasing world population up to 9.1 billion in the 2050s will require double food demand 

compared to the current situation, which can threaten national food security when production 

cannot fulfill the demand (Tomlinson, 2013). Moreover, climate and land use changes will disrupt 

agricultural production due to crop growth and yield correlating highly with them. This situation 

can be solved by increasing agricultural land area or escalating the productivity of the current 

agricultural farm using suitable technologies for increasing food production (Ansari et al., 2021). 

Nowadays, the rapid development of 4.0 technologies, it influenced the development of 

agricultural sector, referred to as agriculture 4.0,  that started to use emergent technologies such as 

big data, internet of Things (IoT), robotics, remote sensing, artificial intelligence, sensors, machine 

learning, blockchain and others (Rose et al., 2021). Those technologies are being presented as 

solutions to increase food production, reduce agricultural input, and achieve food security through 

handily plan, control, and analyze of the farm using data-rich services and applications (Fielke et 

al., 2020; Rose et al., 2021), compared to traditional agriculture that uses combination among past 

data, experience and fewer technologies (Charatsari et al., 2020; Wolfert et al., 2017).  

In response, agricultural extension services worldwide are responsible for promoting the use 

of Agriculture 4.0 to smallholder farmers. In such a context, a farm advisor has the responsibilities 

to transfer knowledge and maintain the environment and smallholder farmer society (Charatsari et 

al., 2022). They become source of information in developing countries for the most smallholder 

farmers in rural areas with limited access to literacy and indigent connection to Information and 

Communication Technology (ICT) (Anderson and Feder, 2004; Maake and Antwi, 2022). Farmers 

in rural areas can quickly get information regarding cropping schedules, the availability of 

fertilizers, climate predictions, market value of the crop, and crop management practices for 

various crops (Charatsari et al., 2022; Maake and Antwi, 2022). The agricultural extensions lead 

the farmers to manage their farms from preparation until harvesting and maximize the ability of 

farmers using local resources (Nataliningsih et al., 2020). Besides as managers, they are positioned 

as facilitators, motivators, and educators for farmers to execute agricultural development programs 

(Klerkx, 2022; Klerkx et al., 2019). Therefore, the existence and participation of agricultural 

extension services are important to successfully introduce Agriculture 4.0 for smallholder farmers, 

especially in developing countries with limited access to current technologies. 

The ability to conceive and transfer new knowledge of technologies becomes a fundamental 

skill that needs to behave by the farm advisor since their role as a bridge, connecting researchers 

and farmers (Maake and Antwi, 2022). However, the transition to Agriculture 4.0, which 

emphasizes data-driven rather than processes-driven, will alter workmotifs, professionalism, and 

ethics because it radically transforms from physical-farming systems into cyber-social systems, 

likely establishing a new socio-technical role in their organizations  (Charatsari et al., 2022; Klerkx 

et al., 2019). On the other hand, their performance as a bridge was also affected by several factors, 

such as education level, technical and managerial competency, job satisfaction, age,  financial, 

socio-economic culture, physical and mental health (Charatsari et al., 2022; Klerkx, 2022; 

Nataliningsih et al., 2020). Hence, it arises several farmers' perceptions about their performance 



due to less communication among them, excluding the farmers in the agricultural development 

program, misunderstanding about the purpose of extension, and inappropriate persons who get 

physical and economic beneficiary. Therefore, there may be a knowledge gap between the 

researcher or government and farmers due to the misperformance of agricultural extension 

advisory in terms of knowledge delivery. Nevertheless, active participation of farmers also 

influenced the performance of advisors in building two-way communication. 

As one the most significant contributor of growth domestic product (GDP) in Indonesia, 

agricultural sector plays an essential role in national economic growth through poverty alleviation, 

income and employment in rural areas, preservation of natural resources and the environment, as 

well as national food security. Agricultural extension advisory becomes the government's 

spearhead in terms of succeeding national agricultural programs (Rusliyadi et al., 2018). 

Nevertheless, the role of agricultural extension advisory needs to be improved regarding technical 

and managerial competency along with the development of technologies (Nataliningsih et al., 

2020; Rosnita et al., 2017; Rusliyadi et al., 2018; Sabir et al., 2019; Walangadi et al., 2021). 

Electing appropriate strategies to improve the capabilities of agricultural extension services based 

on factors that influence their performances are needed to smoothly launch the introduction of 

agriculture 4.0 in Indonesia. Therefore, the aims of this study are to identify the factors related to 

the performance of agricultural extension agents and to develop appropriate alternative strategies 

using SWOT-QSPM method for increasing agricultural extension agents performance, which 

further can establish sustainable agriculture toward Agriculture 4.0 easily.  

Methodology 

Study Area 

 

This study is carried out in South Kotabumi and Abung Semuli Districts, North Lampung 

Regency, Lampung Province, Indonesia, which is geographically located in 4º 20' 24" – 5 º 3' 46" 

S and 104 º 18' – 105 º 4' 47.99" E (Fig 1). North Lampung Regency consists of 23 districts and 

247 villages with a total area of 272 .563 ha. Generally, this area is characterized as a lowland area, 

varied between 15 masl – 339 masl, and geographically situated in a tropical monsoon climate 

with two seasons throughout the year, namely rainy and dry seasons. The total precipitation is 

approximately 2300 – 3100  mm annually, with the highest and lowest precipitation in December 

and July or August  (BPS, 2021). The average annual temperature is 27.8ºC with a maximum and 

minimum temperature of 30.3ºC and 23.5ºC, respectively. The agricultural sector contributed 

36.90% of the total gross regional domestic product (GRDP) in 2020, making it the highest 

contributor to GDRP. However, we focused on two districts, namely South Kotabumi and Abung 

Semuli districts, which have a total of 69 987 and 26 036 populations, respectively, since these 

districts have high contributions to the agricultural sector in North Lampung Regency. Therefore, 

the role of agricultural extension services in these districts were significantly contributed to 

agricultural activities. (Figure 1). 



Figure 1.  

Research Design 

A survey method utilizing a combination of qualitative and quantitative research design 

approaches was utilized to investigate the factors that influence agricultural extension performance 

and its effect on agriculture sustainability. The primary data collection tools consisted of 

questionnaires, interviews, structured note reviews, and observations. To ensure participant 

convenience, all stages of the quantitative approach were carried out in local languages. 

Furthermore, secondary data were employed to complement the primary data. Prior to data 

collection, validity and reliability tests were conducted to ensure that the questionnaire accurately 

measured the intended indicators and produced consistent results. The questionnaire underwent 

review by subject matter experts in the field of agricultural extension to ensure accuracy of the 

indicators. Internal consistency reliability was assessed through Cronbach's alpha, with a value 

greater than 0.6 being considered an acceptable level of reliability for research purposes. 

All agricultural extension services in South Kotabumi and Abung Semuli districts were 

interviewed by using purposive sampling technique to identify ‘expert’ agricultural extension 

agents (indigenous specialist in agricultural technology, climate change to participate in the survey. 

A total of 40 experts were selected for the study based on their expertise and experience in the 

agricultural field. The selection criteria included years of experience in agricultural extension 

services, educational background, and specific knowledge of agriculture 4.0 and climate change. 

The respondents were identified through recommendations from key stakeholders in the 

agricultural industry, such as government agencies, non-governmental organizations, and other 

agricultural experts. They represented different sectors of agriculture, such as livestock, crop 

production, and fisheries. The respondents also had experience working with various communities, 

including rural and urban communities, and with different cultural and ethnic backgrounds. A total 

of 13 variables that influence agricultural extension services performance and sustainable 

agriculture were constructed, including age, education, work experience, motivation, household 

member, covering area, number of assisted farmers, technique, and method counseling, the 

availability of infrastructure, competencies, economy, environment and social. The list of 

explanatory variables is presented in Table 1.  

Table 1.  

Spearman's rank correlation analysis 

  

A nonparametric statistical technique, Spearman's rank correlation analysis (Rs values, ranges 

from -1 to 1) with the two-tailed test at the significance level of 0.05 and 0.1, was used as a 

statistical test to measure the relationship between independent variables and dependent variables 

(agricultural extension services performances) (Gebremariam et al., 2021; Thamrin et al., 2020). 

The Rs value equal to 1 indicates a perfect positive correlation, while the Rs value equal to -1 

indicates a perfect negative correlation between dependent and independent variables (Creswell 



and Creswell, 2017). The detailed Spearmen rank correlation steps include: making the hypotheses 

test, establishing the significance level, calculating the statistics test, coding the rank, and 

substituting the data into the equation (Zhao et al., 2022). The Spearman rank coefficient can be 

calculated using the following equation: 

𝑅𝑠 = 1 −
6∑𝑑𝑖

2

𝑛(𝑛2 − 1)
 

Where n is the number of data, and di is the rank of order difference of pair of variables (dependent 

and independent) when sorting the values of two variables in order of size. Further, we categorized 

the result into five criteria, namely very strong (0.80 ≤ Rs ≤ 1.00), strong (0.60 ≤ Rs ≤ 0.79), 

moderate (0.40 ≤ Rs ≤ 0.59), weak (0.20 ≤ Rs ≤ 0.39), and very weak (0.00 ≤ Rs ≤ 0.19) based on 

the previous study (Zhao et al., 2022). 

SWOT and QSPM methods. 

 

Additionally, we also developed a strategy to improve agricultural extension agent 

performances using SWOT (strength, weakness, opportunity, and threat) and QSPM (Quantitative 

Strategic Planning Matrix) methods. SWOT summarize the internal operational management and 

potential of opportunity and threats from the external organization of agricultural agents, which 

further provide more comprehensive alternative strategies based on the observed data (Helms and 

Nixon, 2010; Oladele and Sakagami, 2004; Prasetyo and Hariani, 2018). The interview results 

from all respondents will be arranged into Internal Strategic Factor Summary (IFAS) and External 

Strategic Factors Summary (EFAS) tables by calculating the weight and rating for each factor 

which will further compile into a SWOT diagram—consist of four quadrants— to generate SWOT 

matrices, containing alternative strategies (Helms and Nixon, 2010; Prasetyo and Hariani, 2018). 

Finally, QSPM method was used to determine the feasibility and sustainability of alternative 

strategies by considering the imperative internal and external factors from SWOT matrices. It can 

highlight the strengths and the opportunities, correct the weakness and prevent or minimize the 

threats, thereby the implementation priority of each one was determined.(Riahi Dorcheh et al., 

2021) 

Results 

 

Spearman's rank correlation analysis  

 

Table 2 shows the results of the Spearman correlation rank analysis for various variables in the 

agricultural extension agent survey, including the correlation coefficient, p-values, category, and 

conclusion thereof for each variable. The results indicate that age has a very weak correlation 

(0.009) with the performance of agricultural extension agents and is not significant (p = 0.980). 



Education, on the other hand, has a strong correlation (0.649) and is significant (p = 0.042). Work 

experience has a very weak correlation (0.186) and is not significant (p = 0.607). Motivation has 

a strong correlation (0.695) and is significant (p = 0.026). The family number and covering area 

have weak and very weak correlations, respectively, and are not significant (p > 0.05). Number of 

assisted farmers, technique and method of counseling, competencies, and social factors have very 

strong correlations (0.954, 0.787, 0.943, and 0.775, respectively) and are significant (p < 0.05). 

The availability of infrastructure, economy, and environment have moderate to weak correlations 

(0.408, 0.435, and 0.269, respectively) and are not significant (p > 0.05). Overall, the results 

indicate that education, motivation degree, number of assisted farmers, technique and method of 

counseling, competencies, and social factors are important factors that influence the performance 

of agricultural extension agents, while age, work experience, extension agent's household, 

covering area, availability of infrastructure, economy, and environment have no significant 

correlation with their performance.  

Table 2.  

IFAS and EFAS 

 

The IFAS (Internal Factor Analysis Summary) calculation in Table 3 provides an analysis of 

the strengths and weaknesses of the agricultural extension agents performance, including the 

weight, rating, and score. A higher IFAS total score indicates better performance, while a lower 

score indicates areas for improvement and the score column is calculated by multiplying the weight 

and the rating for each variable. The analysis shows that the high motivation of extension agents 

is a strength, with a weight of 0.4 and a rating of 3.3, resulting in a score of 1.32. It indicates that 

the extension agents are motivated to perform their duties and are likely to deliver quality extension 

services to farmers. Extension agents who are motivated are more likely to go the extra mile to 

help farmers and work towards achieving the objectives of the organization. Another strength 

identified by the analysis is that the extension agents join workshop and training programs, with a 

weight of 0.2 and a rating of 2, resulting in a score of 0.4. This is an indication that the extension 

agents are willing to learn and develop their skills, which is crucial in ensuring that they are up-

to-date with the latest trends and technologies in agriculture. By doing so, they can provide better 

advice and support to farmers. However, the weaknesses identified in the IFAS analysis have an 

impact on the performance of the extension agents. For example, a limited number of extension 

agents, with a weight of 0.4 and a rating of 3.7, resulting in a score of 1.48, can negatively affect 

the performance of the extension agents. When there are a limited number of extension agents, 

they may have to cover a large area, which can result in inadequate support to farmers. This can 

also lead to burnout and high turnover rates among extension agents. Moreover, the limited budget 

for extension programs, inadequate facilities and infrastructure, and lack of monitoring 

performance can also negatively impact the performance of extension agents. Without adequate 

resources and support, extension agents may struggle to deliver quality extension services and 

meet the needs of farmers. 



 In this case, the IFAS calculation reveals that the agricultural extension agent’s performance 

has more weaknesses (2.97) than strengths (2.77), with a total score of 5.74. This suggests that the 

weaknesses of the program need more attention and improvement. The IFAS analysis suggests 

that the performance of agricultural extension agents is influenced by both strengths and 

weaknesses. Addressing the identified weaknesses can help to improve the performance of 

extension agents and enhance their ability to provide quality extension services to farmers. 

Therefore, the organization should consider allocating more resources to improve facilities and 

infrastructure, increase the number of extension agents, and implement effective monitoring and 

evaluation systems. By doing so, the organization can create an enabling environment that 

promotes the performance of extension agents and ultimately benefits farmers. It is also essential 

to continue providing opportunities for training and development to ensure that extension agents 

remain motivated and up-to-date with the latest agricultural technologies and practices. 

Table 3.  

 

The EFAS analysis presented in Table 4 highlights the opportunities and threats faced by 

agricultural extension agent’s performance. The EFAS analysis indicates that agricultural 

extension agents have several opportunities to enhance their performance. Firstly, government 

policies on supporting extension programs are considered a significant opportunity with a weight 

of 0.1667 and a rating of 1.4, giving a score of 0.233. This suggests that the government is willing 

to support and invest in extension programs, which can potentially increase the resources and 

facilities available to extension agents. Secondly, collaboration with relevant agencies is also 

considered an opportunity with a weight of 0.5 and a rating of 2.3, giving a score of 1.15. It implies 

that extension agents should explore ways to take advantage of these opportunities by building 

stronger relationships other government agencies, NGOs, or private sector entities and working 

closely with policymakers to ensure that government policies are aligned with their extension work. 

Actively participating in the development of new technologies in agriculture (with a weight of 

0.3333 and a score of 2.3) is also an important opportunity, as it can help agricultural extension 

agents stay up to date with the latest advances in the field.   

On the other hand, the EFAS analysis also shows that agricultural extension agents are facing 

several threats that could potentially hinder their performance. The most significant threat 

identified is changes in policies and provision in extension agents’ organizations (with a weight of 

0.4 and a score of 3.5). This suggests that the organizational structures and policies that support 

extension activities are subject to change, which could impact the funding, structure, and 

objectives of extension programs, potentially reducing the effectiveness of extension agents. 

Complicated administration problems (with a weight of 0.1 and a score of 2.3) and heterogeneity 

of farmers' background (with a weight of 0.2 and a score of 1.8) are also threats that agricultural 

extension agents need to address. Additionally, climate change effects on agricultural production 

are also considered a threat, with a weight of 0.3 and a rating of 2.4, giving a score of 0.72. This 



indicates that the effects of climate change could reduce agricultural production and impact the 

services provided by extension agents, as unpredictable weather patterns and extreme weather 

events can affect agricultural productivity and livelihoods. In conclusion, the EFAS analysis 

suggests that agricultural extension agents need to take advantage of the opportunities available to 

them while mitigating the threats they face. By collaborating with relevant agencies, participating 

in the development of new technologies, and leveraging government support, extension agents can 

potentially enhance their performance. At the same time, addressing complicated administration 

problems, the heterogeneity of farmers' background, and the effects of climate change can help 

extension agents mitigate the threats they face and improve their performance.  

Table 4.   

 

SWOT Analysis 

 

After conducting IFAS and EFAS analyses, the SWOT matrix was created to determine the 

appropriate strategies for improving the performance of the agricultural extension program. Based 

on the IFAS and EFAS analysis, it is evident that the extension services program has more 

strengths and opportunities compared to weaknesses and threats. The IFAS score of 5.74 and 

EFAS score of 4.86 indicate that the program is doing relatively well, and there is a potential for 

further growth and improvement. One of the key strengths of the extension services program is the 

clarity of extension work programs (IFAS S1), which allows farmers to understand the goals and 

objectives of the program. Furthermore, the program utilizes ICT (IFAS S2) to collect information 

and data, making it easier to provide accurate and up-to-date information to farmers. The high 

motivation of extension agents (IFAS S3) and their participation in workshops and training 

programs (IFAS S4) also contribute to the program's success. In terms of opportunities, 

collaboration with relevant agencies (EFAS O2) and actively participating in the development of 

new technologies in agriculture (EFAS O3) can further enhance the program's effectiveness. The 

government's policies on supporting extension programs (EFAS O1) also provide an opportunity 

for the program to receive more funding and support. 

 However, there are also weaknesses and threats that need to be addressed. The limited budget 

for extension programs (IFAS W1) and inadequate facilities and infrastructure (IFAS W2) can 

hinder the program's progress. The lack of monitoring performance (IFAS W3) and limited number 

of extension agents (IFAS W4) also require attention. Complicated administration problems 

(EFAS T1) and heterogeneity of farmers' background (EFAS T2) can pose challenges to the 

program's implementation. Climate change effects on agricultural production (EFAS T3) and 

changes in policies and provision in extension agents' organizations (EFAS T4) also require 

attention. To address the weaknesses and threats, appropriate extension programs that suit the 

cultural background of farmers (IFAS SW1) and optimizing the motivation of extension agents in 

the use of ICT (IFAS SW2) can be implemented. Utilizing relevant agencies for gathering funding 



(IFAS SW2) and improving facilities and infrastructure (IFAS SW2) can also help address the 

weaknesses. Furthermore, utilizing ICT (IFAS SO2 and SO3) and all related agencies involved in 

the extension services programs (IFAS SO1 and SO2) can take advantage of the opportunities 

presented. In conclusion, the IFAS and EFAS analysis provides a comprehensive overview of the 

extension services program, highlighting its strengths, weaknesses, opportunities, and threats. By 

addressing the weaknesses and threats and taking advantage of the opportunities presented, the 

extension services program can further enhance its effectiveness and contribute to the growth and 

development of agriculture in the region (Table 5). 

Table 5.  

The difference in the weighted scores of the internal factors between strengths (2.77) and 

weaknesses (2.97) is 0.2, with weaknesses having a slightly higher score. In contrast, the difference 

in the weighted scores of the external factors between opportunities (2.15) and threats (2.76) is 

0.61, with threats having a significantly higher score. Therefore, the strategy chosen is WT. The 

WT strategy aims to improve weaknesses by utilizing external opportunities. Sometimes, a 

company may have significant external opportunities, but internal weaknesses prevent it from 

taking advantage of them. Strategies that can be used to address weaknesses and threats include 

improving the infrastructure and equipment to monitor weather changes. 

QSPM Analysis 

 

This study employs the QSPM as the final stage in the strategy formulation process, which 

aims to determine the priority strategies from the best options found in the SWOT matrix and 

establish the relative attractiveness of selected strategic variations. After identifying the strategic 

alternatives, the QSPM tool evaluates the internal and external factors that influence the 

implementation of these strategies by assigning weightage values to these factors based on their 

relative importance to the organization. Subsequently, the QSPM tool calculates the Total 

Attractiveness Score (TAS) for each strategic alternative using these weightage values. The 

alternative with the highest TAS is considered the priority strategy. The decision-making process 

involves comparing each formulated strategy against each key indicator with internal and external 

weight values. (Table 6)  

Table 6.  

The analysis of the internal strategy factors indicates that improving the training activities of 

extension workers through inter-agency collaboration to enhance their competencies (WT) is the 

first priority strategy, with a total TAS value of 10.76. This finding supports the importance of 

improving the competence of extension workers and highlights the need for inter-agency 

collaboration in achieving this goal. Our result also identifies the WT strategy as the highest 

alternative strategy based on the QSPM calculation of the key internal-external factors. However, 

it's essential to note that these results are only as good as the accuracy of the data and assumptions 



used in the analysis. Therefore, it's important to interpret the QSPM results cautiously and consider 

other factors that may influence the decision-making process. 

Discussion 

 

The Spearman correlation analysis revealed that several factors were significantly correlated 

with the performance of agricultural extension agents. Education, motivation degree, number of 

assisted farmers, technique and method of counseling, competencies, and social factors were 

identified as important factors that influence the performance of agricultural extension agents, 

while age, work experience, extension agent's household, covering area, availability of 

infrastructure, economy, and environment had no significant correlation with their performance. 

These findings are consistent with previous studies that have identified education, motivation, 

competencies, and social factors as important predictors of agricultural extension workers' 

performance (Baruwadi et al., 2020; Belay and Abebaw, 2004; Ragasa et al., 2016; Ramorathudi 

and Terblanche, 2018; Walangadi et al., 2021). The results of the study are consistent with previous 

research that has identified education and training as important factors influencing the performance 

of agricultural extension agents. For example, a study by Ragasa et al. (2016) found that training 

and experience were significant determinants of the performance of extension agents in Congo. 

Similarly, a study by Tuchitechi and Lee, (2018) in Malawi found that education and training 

significantly influenced the effectiveness of agricultural extension services. The finding that social 

factors are important for sustainable agriculture is also supported by previous research. For 

example, a study by Benin et al. (2011) found that social factors, such as social networks and trust, 

were important for the adoption of sustainable agricultural practices in Uganda.  

Furthermore, the IFAS analysis revealed that the agricultural extension agent’s performance 

had more weaknesses than strengths, with weaknesses having a slightly higher score. This suggests 

that the weaknesses of the program need more attention and improvement. The EFAS analysis also 

identified several external threats that may hinder the performance of extension agents, such as the 

effects of climate change and complicated administration problems. These findings are consistent 

with previous studies that have highlighted the importance of addressing internal weaknesses and 

external threats to improve the performance of agricultural extension workers (Mansour et al., 

2019; Sabir et al., 2019). The recommendation to improve facilities and infrastructure and increase 

the number of extension agents is also consistent with previous research (Ansari et al., 2023; 

Ansari et al., 2023). Study by Apantaku et al. (2016) and Antwi-Agyei and Stringer, (2021) found 

that the lack of facilities and resources was a significant constraint to the performance of extension 

agents. Similarly, a study by Ashraf and Yousaf Hassan, (2021) found that the shortage of 

extension agents was a major challenge in providing quality extension services to farmers. The 

recommendation to address weaknesses by utilizing external opportunities is also supported by 

previous research. For example, a study by   Prasetyo and Hariani, (2018) found that collaboration 

with other organizations was an effective strategy for overcoming the challenges faced by 

extension agents. 



The SWOT matrix identified the WT strategy (improving weaknesses by utilizing external 

opportunities) as the best strategy to enhance the performance of extension agents. This strategy 

aimed to reduce internal weaknesses and avoid external threats by improving the infrastructure 

and equipment to monitor weather changes. The strategy prioritized the improvement of the 

training activities of extension workers through inter-agency collaboration to enhance their 

competencies. The QSPM analysis further supported the WT strategy as the highest alternative 

strategy based on the key internal-external factors. In this case, the analysis suggests that the "WT" 

strategy (improving weaknesses by utilizing external opportunities) is the most suitable approach 

for improving the performance of extension agents. This strategy aims to address the internal 

weaknesses of extension agents, such as the need for more training and development, by leveraging 

external opportunities, such as collaborating with other agencies to improve training programs 

(Antwi-Agyei and Stringer, 2021; Apantaku et al., 2016; Maiangwa et al., 2010; Prasetyo and 

Hariani, 2018; Ragasa et al., 2016). One way to implement the "WT" strategy is to invest in 

infrastructure and equipment that can help extension agents monitor weather changes and provide 

up-to-date information to farmers (Antwi-Agyei and Stringer, 2021). For example, by providing 

extension agents with weather monitoring tools such as sensors or satellite imagery, they can 

provide farmers with real-time information on weather patterns and make informed decisions 

about crop management. This can help improve the quality of extension services and ultimately 

increase the productivity and profitability of farming activities. Another strategy that can be 

implemented to improve the performance of extension agents is to increase the number of 

extension agents in the field (Ragasa et al., 2016; Rusliyadi et al., 2018; Sabir et al., 2019). This 

can be achieved by hiring and training more extension agents, as well as providing them with the 

necessary resources and equipment to perform their duties effectively (Antwi-Agyei and Stringer, 

2021; Ragasa et al., 2016; Sabir et al., 2019). For example, by providing extension agents with 

smartphones or tablets, they can access information and communicate with farmers more 

efficiently, leading to improved extension services. Additionally, collaboration with relevant 

agencies can also help improve the performance of extension agents (Hailu et al., 2020; Maiangwa 

et al., 2010; Ragasa et al., 2016; Rusliyadi et al., 2018; Sabir et al., 2019). This can be achieved 

by establishing partnerships with research institutions, universities, and other relevant 

organizations to develop new technologies and practices that can be shared with farmers (Belay 

and Abebaw, 2004; Nataliningsih et al., 2020; Sawitri et al., 2020). By doing so, extension agents 

can stay up-to-date with the latest developments in agriculture and provide farmers with innovative 

solutions that can help them increase productivity and profitability. 

Overall, the IFAS, EFAS, SWOT matrix, and QSPM analyses provide a comprehensive 

understanding of the factors that affect the performance of agricultural extension agents. The 

identification of key strengths, weaknesses, opportunities, and threats enables organizations to 

develop effective strategies to improve the performance of extension agents and enhance their 

ability to provide quality extension services to farmers. The implementation of these strategies 

requires a collaborative effort from all stakeholders, including government agencies, extension 



workers, and farmers, to ensure the sustainable development of the agricultural sector especially 

for introducing agriculture 4.0 and climate change threat.  
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Abstract

Yanfika, H., Iistiana, I., Rangga, K. K., Gitosaputro, S., Dame Gulton, T. & Nurmayasari, I. (2024). Building ap-
propriate strategy for improving the capabilities of agricultural extension services in Indonesia. Bulg. J. Agric. Sci., 
30(1), 000–000

Agricultural extension plays a crucial role in providing technical assistance and advisory services to farmers, which directly 
affects their productivity and livelihoods. This study aimed to analyze the factors affecting agricultural extension performance 
in South Kotabumi and Abung Semuli. The study utilized a mixed-methods approach, including a survey questionnaire, in-
terviews, and data analysis techniques, such as the Spearman correlation, IFAS, EFAS, and QSPM analyses. Our findings 
revealed that education, motivation, competencies, and social factors significantly influence the performance of agricultural 
extension agents. On the other hand, age, work experience, extension agent’s household, covering area, availability of infra-
structure, economy, and environment had no significant correlation with their performance. Furthermore, the IFAS and EFAS 
analyses identified several internal weaknesses and external threats that may hinder the performance of extension agents, such 
as the effects of climate change and complicated administration problems. To address the identified weaknesses and threats, 
the QSPM analysis suggested that the WT strategy, which aims to improve weaknesses by utilizing external opportunities, was 
the most appropriate strategy. This study’s findings provide valuable insights for policymakers, stakeholders, and practitioners 
to improve the performance of agricultural extension agents and, ultimately, enhance the agricultural sector’s productivity and 
sustainability.

Keywords: Agricultural Extension; Spearman; SWOT; QSPM; Climate Change 

Introduction

Increasing world population up to 9.1 billion in the 2050s 
will require double food demand compared to the current situ-
ation, which can threaten national food security when produc-
tion cannot fulfill the demand (Tomlinson, 2013). Moreover, 
climate and land use changes will disrupt agricultural produc-
tion due to crop growth and yield correlating highly with them. 
This situation can be solved by increasing agricultural land 
area or escalating the productivity of the current agricultural 
farm using suitable technologies for increasing food produc-
tion (Ansari et al., 2021). Nowadays, the rapid development 

of 4.0 technologies, it influenced the development of agricul-
tural sector, referred to as agriculture 4.0,  that started to use 
emergent technologies such as big data, internet of Things 
(IoT), robotics, remote sensing, artificial intelligence, sensors, 
machine learning, blockchain and others (Rose et al., 2021). 
Those technologies are being presented as solutions to in-
crease food production, reduce agricultural input, and achieve 
food security through handily plan, control, and analyze of the 
farm using data-rich services and applications (Fielke et al., 
2020; Rose et al., 2021), compared to traditional agriculture 
that uses combination among past data, experience and fewer 
technologies (Charatsari et al., 2020; Wolfert et al., 2017). 
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In response, agricultural extension services worldwide are 
responsible for promoting the use of Agriculture 4.0 to small-
holder farmers. In such a context, a farm advisor has the re-
sponsibilities to transfer knowledge and maintain the environ-
ment and smallholder farmer society (Charatsari et al., 2022). 
They become source of information in developing countries 
for the most smallholder farmers in rural areas with limited 
access to literacy and indigent connection to Information and 
Communication Technology (ICT) (Anderson & Feder, 2004; 
Maake & Antwi, 2022). Farmers in rural areas can quickly get 
information regarding cropping schedules, the availability of 
fertilizers, climate predictions, market value of the crop, and 
crop management practices for various crops (Charatsari et 
al., 2022; Maake & Antwi, 2022). The agricultural extensions 
lead the farmers to manage their farms from preparation until 
harvesting and maximize the ability of farmers using local 
resources (Nataliningsih et al., 2020). Besides as managers, 
they are positioned as facilitators, motivators, and educators 
for farmers to execute agricultural development programs 
(Klerkx, 2022; Klerkx et al., 2019). Therefore, the existence 
and participation of agricultural extension services are impor-
tant to successfully introduce Agriculture 4.0 for smallholder 
farmers, especially in developing countries with limited ac-
cess to current technologies.

The ability to conceive and transfer new knowledge of 
technologies becomes a fundamental skill that needs to be-
have by the farm advisor since their role as a bridge, con-
necting researchers and farmers (Maake & Antwi, 2022). 
However, the transition to Agriculture 4.0, which empha-
sizes data-driven rather than processes-driven, will alter 
workmotifs, professionalism, and ethics because it radically 
transforms from physical-farming systems into cyber-social 
systems, likely establishing a new socio-technical role in 
their organizations  (Charatsari et al., 2022; Klerkx et al., 
2019). On the other hand, their performance as a bridge 
was also affected by several factors, such as education lev-
el, technical and managerial competency, job satisfaction, 
age,  financial, socio-economic culture, physical and mental 
health (Charatsari et al., 2022; Klerkx, 2022; Nataliningsih 
et al., 2020). Hence, it arises several farmers’ perceptions 
about their performance due to less communication among 
them, excluding the farmers in the agricultural development 
program, misunderstanding about the purpose of extension, 
and inappropriate persons who get physical and economic 
beneficiary. Therefore, there may be a knowledge gap be-
tween the researcher or government and farmers due to the 
misperformance of agricultural extension advisory in terms 
of knowledge delivery. Nevertheless, active participation of 
farmers also influenced the performance of advisors in build-
ing two-way communication.

As one the most significant contributor of growth domes-
tic product (GDP) in Indonesia, agricultural sector plays an 
essential role in national economic growth through poverty 
alleviation, income and employment in rural areas, preser-
vation of natural resources and the environment, as well as 
national food security. Agricultural extension advisory be-
comes the government’s spearhead in terms of succeeding 
national agricultural programs (Rusliyadi et al., 2018). Nev-
ertheless, the role of agricultural extension advisory needs to 
be improved regarding technical and managerial competen-
cy along with the development of technologies (Natalining-
sih et al., 2020; Rosnita et al., 2017; Rusliyadi et al., 2018; 
Sabir et al., 2019; Walangadi et al., 2021). Electing appro-
priate strategies to improve the capabilities of agricultural 
extension services based on factors that influence their per-
formances are needed to smoothly launch the introduction 
of agriculture 4.0 in Indonesia. Therefore, the aims of this 
study are to identify the factors related to the performance of 
agricultural extension agents and to develop appropriate al-
ternative strategies using SWOT-QSPM method for increas-
ing agricultural extension agents performance, which further 
can establish sustainable agriculture toward Agriculture 4.0 
easily. 

Methodology

Study Area
This study is carried out in South Kotabumi and Abung 

Semuli Districts, North Lampung Regency, Lampung Prov-
ince, Indonesia, which is geographically located in 4º20′24′′ 
– 5º3′46′′ S and 104º18′ – 105º4′47.99′′ E (Figure 1). North 
Lampung Regency consists of 23 districts and 247 villages 
with a total area of 272 .563 ha. Generally, this area is char-
acterized as a lowland area, varied between 15 masl – 339 
masl, and geographically situated in a tropical monsoon cli-
mate with two seasons throughout the year, namely rainy and 
dry seasons. The total precipitation is approximately 2300 – 
3100  mm annually, with the highest and lowest precipitation 
in December and July or August  (BPS, 2021). The average 
annual temperature is 27.8ºC with a maximum and minimum 
temperature of 30.3ºC and 23.5ºC, respectively. The agricul-
tural sector contributed 36.90% of the total gross regional 
domestic product (GRDP) in 2020, making it the highest 
contributor to GDRP. However, we focused on two districts, 
namely South Kotabumi and Abung Semuli districts, which 
have a total of 69 987 and 26 036 populations, respectively, 
since these districts have high contributions to the agricul-
tural sector in North Lampung Regency. Therefore, the role 
of agricultural extension services in these districts were sig-
nificantly contributed to agricultural activities (Figure 1). 
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Research Design
A survey method utilizing a combination of qualitative 

and quantitative research design approaches was utilized to 
investigate the factors that influence agricultural extension 
performance and its effect on agriculture sustainability. The 
primary data collection tools consisted of questionnaires, in-
terviews, structured note reviews, and observations. To en-
sure participant convenience, all stages of the quantitative 

approach were carried out in local languages. Furthermore, 
secondary data were employed to complement the primary 
data. Prior to data collection, validity and reliability tests 
were conducted to ensure that the questionnaire accurately 
measured the intended indicators and produced consistent 
results. The questionnaire underwent review by subject mat-
ter experts in the field of agricultural extension to ensure ac-
curacy of the indicators. Internal consistency reliability was 
assessed through Cronbach’s alpha, with a value greater than 
0.6 being considered an acceptable level of reliability for re-
search purposes.

All agricultural extension services in South Kotabumi 
and Abung Semuli districts were interviewed by using pur-
posive sampling technique to identify ‘expert’ agricultural 
extension agents (indigenous specialist in agricultural tech-
nology, climate change to participate in the survey. A total of 
40 experts were selected for the study based on their exper-
tise and experience in the agricultural field. The selection cri-
teria included years of experience in agricultural extension 
services, educational background, and specific knowledge of 
agriculture 4.0 and climate change. The respondents were 
identified through recommendations from key stakeholders 
in the agricultural industry, such as government agencies, 
non-governmental organizations, and other agricultural ex-
perts. They represented different sectors of agriculture, such 
as livestock, crop production, and fisheries. The respondents 
also had experience working with various communities, 
including rural and urban communities, and with different 

Fig. 1. Study area for improving the capabilities  
of agricultural extension agents

Table 1. Definition of each variable that influences agricultural extension services performances
Variables Description
Dependent variables
Performances Agricultural extension performance in conveying agricultural agendas
Explanatory variables
Age Age of agricultural extension agents
Education Education level of agricultural extension agents 
Work Experience Working experience of agricultural extension agents
Motivation Encouraging to reach the purpose of extension services
Family size Number of household member
Covering Area The total area of extension services
Number of assisted farmers Total farmers who get extension services from agricultural extension agents
Technique and method of counseling A way to convey extension services
The availability of facilities and infrastructures Facilities and infrastructures that can be used for supporting extension program
Competencies The ability of agricultural extension agents in their role
Economy Support local economies by promoting the use of local resources and reducing reliance 

on external inputs such as synthetic fertilizers and pesticides.
Environment Minimize the negative impact of farming on the environment by reducing greenhouse 

gas emissions, conserving water, and preserving soil quality.
Social Promote social well-being by supporting the livelihoods of farmers and farm workers, 

promoting food security, and fostering community engagement.
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cultural and ethnic backgrounds. A total of 13 variables that 
influence agricultural extension services performance and 
sustainable agriculture were constructed, including age, 
education, work experience, motivation, household member, 
covering area, number of assisted farmers, technique, and 
method counseling, the availability of infrastructure, com-
petencies, economy, environment and social. The list of ex-
planatory variables is presented in Table 1. 

Spearman’s rank correlation analysis
A nonparametric statistical technique, Spearman’s rank 

correlation analysis (Rs values, ranges from -1 to 1) with the 
two-tailed test at the significance level of 0.05 and 0.1, was 
used as a statistical test to measure the relationship between 
independent variables and dependent variables (agricultural 
extension services performances) (Gebremariam et al., 2021; 
Thamrin et al., 2020). The Rs value equal to 1 indicates a 
perfect positive correlation, while the Rs value equal to -1 
indicates a perfect negative correlation between dependent 
and independent variables (Creswell & Creswell, 2017). The 
detailed Spearmen rank correlation steps include: making the 
hypotheses test, establishing the significance level, calculat-
ing the statistics test, coding the rank, and substituting the 
data into the equation (Zhao et al., 2022). The Spearman rank 
coefficient can be calculated using the following equation:

                   6∑d 2
i

Rs = 1 – ––––––––,
               n(n2 – 1)

where n is the number of data, and di is the rank of order 
difference of pair of variables (dependent and independent) 
when sorting the values of two variables in order of size. Fur-
ther, we categorized the result into five criteria, namely very 
strong (0.80 ≤ Rs ≤ 1.00), strong (0.60 ≤ Rs ≤ 0.79), moder-
ate (0.40 ≤ Rs ≤ 0.59), weak (0.20 ≤ Rs ≤ 0.39), and very 
weak (0.00 ≤ Rs ≤ 0.19) based on the previous study (Zhao 
et al., 2022)particularly shale reservoirs, demands accurate 
information on the formation composition, mineralogy, and 
mechanical parameters for effective exploitation. The devel-
opment of geochemical and geophysical logging technology 
allows the investigation of the correlations between the el-
emental, mineral contents, and the mechanical parameters 
of shale. Taking the Lower Cambrian Niutitang Formation 
shale in the Fenggang block in northeastern Guizhou as an 
example, 889 data sets of the main elemental (Si, Ca, Fe, S, 
Ti, Gd, K, Mg, and S.

SWOT and QSPM methods
Additionally, we also developed a strategy to improve 

agricultural extension agent performances using SWOT 

(strength, weakness, opportunity, and threat) and QSPM 
(Quantitative Strategic Planning Matrix) methods. SWOT 
summarize the internal operational management and poten-
tial of opportunity and threats from the external organiza-
tion of agricultural agents, which further provide more com-
prehensive alternative strategies based on the observed data 
(Helms & Nixon, 2010; Oladele & Sakagami, 2004; Prase-
tyo & Hariani, 2018). The interview results from all respond-
ents will be arranged into Internal Strategic Factor Summary 
(IFAS) and External Strategic Factors Summary (EFAS) 
tables by calculating the weight and rating for each factor 
which will further compile into a SWOT diagram—consist 
of four quadrants— to generate SWOT matrices, containing 
alternative strategies (Helms & Nixon, 2010; Prasetyo & Ha-
riani, 2018). Finally, QSPM method was used to determine 
the feasibility and sustainability of alternative strategies by 
considering the imperative internal and external factors from 
SWOT matrices. It can highlight the strengths and the op-
portunities, correct the weakness and prevent or minimize 
the threats, thereby the implementation priority of each one 
was determined.(Riahi Dorcheh et al., 2021)

Results

Spearman’s rank correlation analysis 
Table 2 shows the results of the Spearman correlation 

rank analysis for various variables in the agricultural ex-
tension agent survey, including the correlation coefficient, 
p-values, category, and conclusion thereof for each vari-
able. The results indicate that age has a very weak correla-
tion (0.009) with the performance of agricultural extension 
agents and is not significant (p = 0.980). Education, on the 
other hand, has a strong correlation (0.649) and is significant 
(p = 0.042). Work experience has a very weak correlation 
(0.186) and is not significant (p = 0.607). Motivation has a 
strong correlation (0.695) and is significant (p = 0.026). The 
family number and covering area have weak and very weak 
correlations, respectively, and are not significant (p > 0.05). 
Number of assisted farmers, technique and method of coun-
seling, competencies, and social factors have very strong 
correlations (0.954, 0.787, 0.943, and 0.775, respectively) 
and are significant (p < 0.05). The availability of infrastruc-
ture, economy, and environment have moderate to weak cor-
relations (0.408, 0.435, and 0.269, respectively) and are not 
significant (p > 0.05). Overall, the results indicate that edu-
cation, motivation degree, number of assisted farmers, tech-
nique and method of counseling, competencies, and social 
factors are important factors that influence the performance 
of agricultural extension agents, while age, work experience, 
extension agent’s household, covering area, availability of 
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infrastructure, economy, and environment have no signifi-
cant correlation with their performance. 

IFAS and EFAS
The IFAS (Internal Factor Analysis Summary) calcu-

lation in Table 3 provides an analysis of the strengths and 
weaknesses of the agricultural extension agents perfor-
mance, including the weight, rating, and score. A higher 
IFAS total score indicates better performance, while a lower 
score indicates areas for improvement and the score column 
is calculated by multiplying the weight and the rating for 
each variable. The analysis shows that the high motivation 
of extension agents is a strength, with a weight of 0.4 and a 
rating of 3.3, resulting in a score of 1.32. It indicates that the 
extension agents are motivated to perform their duties and 
are likely to deliver quality extension services to farmers. 
Extension agents who are motivated are more likely to go the 
extra mile to help farmers and work towards achieving the 
objectives of the organization. Another strength identified by 
the analysis is that the extension agents join workshop and 
training programs, with a weight of 0.2 and a rating of 2, 
resulting in a score of 0.4. This is an indication that the ex-
tension agents are willing to learn and develop their skills, 
which is crucial in ensuring that they are up-to-date with the 
latest trends and technologies in agriculture. By doing so, 
they can provide better advice and support to farmers.

However, the weaknesses identified in the IFAS analysis 
have an impact on the performance of the extension agents. 
For example, a limited number of extension agents, with 
a weight of 0.4 and a rating of 3.7, resulting in a score of 
1.48, can negatively affect the performance of the extension 
agents. When there are a limited number of extension agents, 

they may have to cover a large area, which can result in inad-
equate support to farmers. This can also lead to burnout and 
high turnover rates among extension agents. Moreover, the 
limited budget for extension programs, inadequate facilities 
and infrastructure, and lack of monitoring performance can 
also negatively impact the performance of extension agents. 
Without adequate resources and support, extension agents 
may struggle to deliver quality extension services and meet 
the needs of farmers.

In this case, the IFAS calculation reveals that the agri-
cultural extension agent’s performance has more weaknesses 
(2.97) than strengths (2.77), with a total score of 5.74. This 
suggests that the weaknesses of the program need more atten-
tion and improvement. The IFAS analysis suggests that the 
performance of agricultural extension agents is influenced 
by both strengths and weaknesses. Addressing the identified 
weaknesses can help to improve the performance of exten-
sion agents and enhance their ability to provide quality exten-
sion services to farmers. Therefore, the organization should 
consider allocating more resources to improve facilities and 
infrastructure, increase the number of extension agents, and 
implement effective monitoring and evaluation systems. By 
doing so, the organization can create an enabling environ-
ment that promotes the performance of extension agents and 
ultimately benefits farmers. It is also essential to continue 
providing opportunities for training and development to en-
sure that extension agents remain motivated and up-to-date 
with the latest agricultural technologies and practices.

The EFAS analysis presented in Table 4 highlights the 
opportunities and threats faced by agricultural extension 
agent’s performance. The EFAS analysis indicates that ag-
ricultural extension agents have several opportunities to 

Table 2. The result of Spearman correlation rank
Variables Correlation coefficient p-values Category Conclusion thereof
Age 0.009 0.980 Very weak Not significance
Education 0.649* 0.042 Strong Significance
Work Experience 0.186 0.607 Very weak Not significance
Motivation Degree 0.695* 0.026 Strong Significance
Extension agent’ Household 0.317 0.373 Weak Not significance
Covering Area 0.080 0.826 Very weak Not significance
Number of assisted farmers 0.954** 0.000 Very Strong Significance
Technique and method of counseling 0.787** 0.007 Strong Significance
The availability of infrastructure 0.408 0.241 Moderate Not significance
Competencies 0.943** 0.000 Very Strong Significance
Economy 0.435 0.209 Moderate Not significance
Environment 0.269 0.269 Weak Not significance
Social 0.775** 0.008 Strong Significance

Note: One and doubles starred represent significant level at α = 5 % and 1 %, respectively
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enhance their performance. Firstly, government policies on 
supporting extension programs are considered a significant 
opportunity with a weight of 0.1667 and a rating of 1.4, giv-
ing a score of 0.233. This suggests that the government is 
willing to support and invest in extension programs, which 
can potentially increase the resources and facilities available 
to extension agents. Secondly, collaboration with relevant 
agencies is also considered an opportunity with a weight of 
0.5 and a rating of 2.3, giving a score of 1.15. It implies that 
extension agents should explore ways to take advantage of 
these opportunities by building stronger relationships other 
government agencies, NGOs, or private sector entities and 
working closely with policymakers to ensure that govern-
ment policies are aligned with their extension work. Actively 
participating in the development of new technologies in agri-
culture (with a weight of 0.3333 and a score of 2.3) is also an 
important opportunity, as it can help agricultural extension 
agents stay up to date with the latest advances in the field.  

On the other hand, the EFAS analysis also shows that agri-
cultural extension agents are facing several threats that could 
potentially hinder their performance. The most significant 
threat identified is changes in policies and provision in exten-
sion agents’ organizations (with a weight of 0.4 and a score 
of 3.5). This suggests that the organizational structures and 
policies that support extension activities are subject to change, 
which could impact the funding, structure, and objectives of 
extension programs, potentially reducing the effectiveness of 

extension agents. Complicated administration problems (with 
a weight of 0.1 and a score of 2.3) and heterogeneity of farm-
ers’ background (with a weight of 0.2 and a score of 1.8) are 
also threats that agricultural extension agents need to address. 
Additionally, climate change effects on agricultural produc-
tion are also considered a threat, with a weight of 0.3 and a 
rating of 2.4, giving a score of 0.72. This indicates that the 
effects of climate change could reduce agricultural produc-
tion and impact the services provided by extension agents, as 
unpredictable weather patterns and extreme weather events 
can affect agricultural productivity and livelihoods. In conclu-
sion, the EFAS analysis suggests that agricultural extension 
agents need to take advantage of the opportunities available to 
them while mitigating the threats they face. By collaborating 
with relevant agencies, participating in the development of 
new technologies, and leveraging government support, exten-
sion agents can potentially enhance their performance. At the 
same time, addressing complicated administration problems, 
the heterogeneity of farmers’ background, and the effects of 
climate change can help extension agents mitigate the threats 
they face and improve their performance. 

SWOT Analysis
After conducting IFAS and EFAS analyses, the SWOT 

matrix was created to determine the appropriate strategies 
for improving the performance of the agricultural extension 
program. Based on the IFAS and EFAS analysis, it is evi-
dent that the extension services program has more strengths 

Table 3. The result of IFAS calculation
No Variable Weight Rating Score

Strength
1 Clarity of extension work 

programs
0.1 1.8 0.18

2 Using internet as a tool for 
collecting information

0.3 2.9 0.87

3 High motivation of extension 
agents

0.4 3.3 1.32

4 Join workshop and training 
programs

0.2 2 0.4

Total 1 2.77
Weakness

1 Limited budget for extension 
programs

0.1 1 0.1

2 Inadequate facilities and infra-
structure

0.2 2 0.4

3 Lack of monitoring perfor-
mance

0.3 3.3 0.99

4 Limited number of extension 
agents

0.4 3.7 1.48

Total 1 2.97
IFAS Total 5.74 Table 4. The result of EFAS calculation

No Variable Weight Rating Score
Opportunity

1 Government policies on sup-
porting extension program 0.1667 1.4 0.233

2
Collaboration with relevant 
agencies 0.5 2.3 1.15

3
Actively participated on devel-
opment of new technologies in 
agriculture 0.3333 2.3 0.767

  Total 1 2.15
Threat

1 Complicated administration 
problems 0.1 2.3 0.23

2
Heterogeneity of farmers’ 
background 0.2 1.8 0.36

3
Climate change effects on agri-
cultural production 0.3 2.4 0.72

4
Changes of policies and provi-
sion in extension  
agents’ organizations 0.4 3.5 1.4

  Total 1 2.71
  EFAS Total 4.86
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and opportunities compared to weaknesses and threats. The 
IFAS score of 5.74 and EFAS score of 4.86 indicate that the 
program is doing relatively well, and there is a potential for 
further growth and improvement. One of the key strengths 
of the extension services program is the clarity of extension 
work programs (IFAS S1), which allows farmers to under-
stand the goals and objectives of the program. Furthermore, 
the program utilizes ICT (IFAS S2) to collect information 
and data, making it easier to provide accurate and up-to-date 
information to farmers. The high motivation of extension 
agents (IFAS S3) and their participation in workshops and 
training programs (IFAS S4) also contribute to the program’s 
success. In terms of opportunities, collaboration with rele-
vant agencies (EFAS O2) and actively participating in the 
development of new technologies in agriculture (EFAS O3) 
can further enhance the program’s effectiveness. The gov-
ernment’s policies on supporting extension programs (EFAS 
O1) also provide an opportunity for the program to receive 
more funding and support.

However, there are also weaknesses and threats that need 
to be addressed. The limited budget for extension programs 
(IFAS W1) and inadequate facilities and infrastructure (IFAS 
W2) can hinder the program’s progress. The lack of monitor-
ing performance (IFAS W3) and limited number of exten-
sion agents (IFAS W4) also require attention. Complicated 
administration problems (EFAS T1) and heterogeneity of 
farmers’ background (EFAS T2) can pose challenges to the 
program’s implementation. Climate change effects on agri-
cultural production (EFAS T3) and changes in policies and 
provision in extension agents’ organizations (EFAS T4) also 
require attention. To address the weaknesses and threats, 
appropriate extension programs that suit the cultural back-
ground of farmers (IFAS SW1) and optimizing the motiva-
tion of extension agents in the use of ICT (IFAS SW2) can 
be implemented. Utilizing relevant agencies for gathering 
funding (IFAS SW2) and improving facilities and infrastruc-
ture (IFAS SW2) can also help address the weaknesses. Fur-
thermore, utilizing ICT (IFAS SO2 and SO3) and all related 

Table 5. SWOT matrix
Internal

External

Strengths (S) Weakness (W)
1. Clarity of extension work program (0.1) 1. Limited budget for extension programs (0.18)
2. Using internet as a tool for collecting informa-
tion (0.4)

2. Inadequate facilities and infrastructure (0.87)

3. High motivation of extension agents (0.99) 3. Lack of monitoring performance (1.32)
4. Join workshop and training program (1.48) 4. Limited number of extension agents (0.4)

Opportunities (O) SO SW
1. Government policies on support-
ing extension program (0.233333)

1. Increasing the number of workshop and 
training programs in collaboration with relevant 
agencies. (S4), (O2)

1. Improving and enhancing the facilities and 
infrastructure for increasing agricultural produc-
tion (W2), (O1), (O3)

2. Collaboration with relevant 
agencies (1.15)

2. Utilizing ICT as a tool for collecting the 
newest programs or agendas about counseling 
information by using support from government 
(S2), (S3), (O1), (O3)

2. Utilizing relevant agencies for gathering 
funding (W1), (O1)

3. Actively participated on devel-
opment of new technologies in 
agriculture (0.76667)

3. All related agencies involved in the extension 
services programs (S1), (O1), (O2)

Threats (T) ST WT
1. Complicated administration prob-
lems (0.46)

1.Making appropriate extension programs that 
suit with cultural fostered farmers (S1), (T2)

1. Government make a clear policy in terms of 
extension funding to realize “one village one 
agents” (W1), (W4), (T1)

2. Heterogeneity of farmers’ back-
ground (0.18)

2.Optimizing the motivation of extension agents 
in the use of ICT for handling administration, 
analyzing the effect of climate change and 
increasing the rate of successful farmer business 
(S2), (S3), (T1), (T3)

2. Improving the facilities and infrastructure by 
applying automatic weather station to analyze 
climate change effects on agriculture (W2), (T3)

3. Climate change effects on agri-
cultural production (0.72)
4. Changes of policies and provi-
sion in extension agents’ organiza-
tions (0.14)
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agencies involved in the extension services programs (IFAS 
SO1 and SO2) can take advantage of the opportunities pre-
sented. In conclusion, the IFAS and EFAS analysis provides 
a comprehensive overview of the extension services pro-
gram, highlighting its strengths, weaknesses, opportunities, 
and threats. By addressing the weaknesses and threats and 
taking advantage of the opportunities presented, the exten-
sion services program can further enhance its effectiveness 
and contribute to the growth and development of agriculture 
in the region (Table 5).

The difference in the weighted scores of the internal fac-
tors between strengths (2.77) and weaknesses (2.97) is 0.2, 
with weaknesses having a slightly higher score. In contrast, 
the difference in the weighted scores of the external factors 
between opportunities (2.15) and threats (2.76) is 0.61, with 
threats having a significantly higher score. Therefore, the 
strategy chosen is WT. The WT strategy aims to improve 
weaknesses by utilizing external opportunities. Sometimes, a 
company may have significant external opportunities, but in-
ternal weaknesses prevent it from taking advantage of them. 
Strategies that can be used to address weaknesses and threats 
include improving the infrastructure and equipment to moni-
tor weather changes.

QSPM Analysis
This study employs the QSPM as the final stage in the 

strategy formulation process, which aims to determine the 
priority strategies from the best options found in the SWOT 
matrix and establish the relative attractiveness of selected 
strategic variations. After identifying the strategic alterna-
tives, the QSPM tool evaluates the internal and external fac-
tors that influence the implementation of these strategies by 
assigning weightage values to these factors based on their 
relative importance to the organization. Subsequently, the 
QSPM tool calculates the Total Attractiveness Score (TAS) 
for each strategic alternative using these weightage values. 
The alternative with the highest TAS is considered the prior-
ity strategy. The decision-making process involves compar-
ing each formulated strategy against each key indicator with 
internal and external weight values. (Table 6) 

The analysis of the internal strategy factors indicates 
that improving the training activities of extension workers 
through inter-agency collaboration to enhance their compe-
tencies (WT) is the first priority strategy, with a total TAS 
value of 10.76. This finding supports the importance of im-

proving the competence of extension workers and highlights 
the need for inter-agency collaboration in achieving this goal. 
Our result also identifies the WT strategy as the highest al-
ternative strategy based on the QSPM calculation of the key 
internal-external factors. However, it’s essential to note that 
these results are only as good as the accuracy of the data and 
assumptions used in the analysis. Therefore, it’s important to 
interpret the QSPM results cautiously and consider other fac-
tors that may influence the decision-making process.

Discussion

The Spearman correlation analysis revealed that several 
factors were significantly correlated with the performance 
of agricultural extension agents. Education, motivation de-
gree, number of assisted farmers, technique and method of 
counseling, competencies, and social factors were identi-
fied as important factors that influence the performance of 
agricultural extension agents, while age, work experience, 
extension agent’s household, covering area, availability of 
infrastructure, economy, and environment had no significant 
correlation with their performance. These findings are con-
sistent with previous studies that have identified education, 
motivation, competencies, and social factors as important 
predictors of agricultural extension workers’ performance 
(Baruwadi et al., 2020; Belay & Abebaw, 2004; Ragasa et 
al., 2016; Ramorathudi & Terblanche, 2018; Walangadi et 
al., 2021). The results of the study are consistent with pre-
vious research that has identified education and training as 
important factors influencing the performance of agricul-
tural extension agents. For example, a study by Ragasa et al. 
(2016) found that training and experience were significant 
determinants of the performance of extension agents in Con-
go. Similarly, a study by Tuchitechi & Lee (2018) in Malawi 
found that education and training significantly influenced the 
effectiveness of agricultural extension services. The finding 
that social factors are important for sustainable agriculture is 
also supported by previous research. For example, a study by 
Benin et al. (2011) found that social factors, such as social 
networks and trust, were important for the adoption of sus-
tainable agricultural practices in Uganda. 

Furthermore, the IFAS analysis revealed that the agricul-
tural extension agent’s performance had more weaknesses 
than strengths, with weaknesses having a slightly higher 
score. This suggests that the weaknesses of the program 
need more attention and improvement. The EFAS analy-
sis also identified several external threats that may hinder 
the performance of extension agents, such as the effects of 
climate change and complicated administration problems. 
These findings are consistent with previous studies that have 

Table 6. The value of QSPM results based on their TAS
Strategy Total Relative attractiveness Rank
First strategy 10.76 I
Second strategy 8.63 II
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highlighted the importance of addressing internal weak-
nesses and external threats to improve the performance of 
agricultural extension workers (Mansour et al., 2019; Sabir 
et al., 2019). The recommendation to improve facilities and 
infrastructure and increase the number of extension agents is 
also consistent with previous research (Ansari et al., 2023a; 
Ansari et al., 2023b). Study by Apantaku et al. (2016) and 
Antwi-Agyei & Stringer (2021) found that the lack of facili-
ties and resources was a significant constraint to the perfor-
mance of extension agents. Similarly, a study by Ashraf & 
Yousaf Hassan, (2021) found that the shortage of extension 
agents was a major challenge in providing quality extension 
services to farmers. The recommendation to address weak-
nesses by utilizing external opportunities is also supported 
by previous research. For example, a study by   Prasetyo & 
Hariani (2018) found that collaboration with other organiza-
tions was an effective strategy for overcoming the challenges 
faced by extension agents.

The SWOT matrix identified the WT strategy (improving 
weaknesses by utilizing external opportunities) as the best 
strategy to enhance the performance of extension agents. 
This strategy aimed to reduce internal weaknesses and avoid 
external threats by improving the infrastructure and equip-
ment to monitor weather changes. The strategy prioritized 
the improvement of the training activities of extension work-
ers through inter-agency collaboration to enhance their com-
petencies. The QSPM analysis further supported the WT 
strategy as the highest alternative strategy based on the key 
internal-external factors. In this case, the analysis suggests 
that the “WT” strategy (improving weaknesses by utiliz-
ing external opportunities) is the most suitable approach for 
improving the performance of extension agents. This strat-
egy aims to address the internal weaknesses of extension 
agents, such as the need for more training and development, 
by leveraging external opportunities, such as collaborating 
with other agencies to improve training programs (Antwi-
Agyei & Stringer, 2021; Apantaku et al., 2016; Maiangwa 
et al., 2010; Prasetyo & Hariani, 2018; Ragasa et al., 2016). 
One way to implement the “WT” strategy is to invest in in-
frastructure and equipment that can help extension agents 
monitor weather changes and provide up-to-date informa-
tion to farmers (Antwi-Agyei & Stringer, 2021). For exam-
ple, by providing extension agents with weather monitoring 
tools such as sensors or satellite imagery, they can provide 
farmers with real-time information on weather patterns and 
make informed decisions about crop management. This 
can help improve the quality of extension services and ul-
timately increase the productivity and profitability of farm-
ing activities. Another strategy that can be implemented to 
improve the performance of extension agents is to increase 

the number of extension agents in the field (Ragasa et al., 
2016; Rusliyadi et al., 2018; Sabir et al., 2019). This can 
be achieved by hiring and training more extension agents, 
as well as providing them with the necessary resources and 
equipment to perform their duties effectively (Antwi-Agyei 
& Stringer, 2021; Ragasa et al., 2016; Sabir et al., 2019). For 
example, by providing extension agents with smartphones 
or tablets, they can access information and communicate 
with farmers more efficiently, leading to improved extension 
services. Additionally, collaboration with relevant agencies 
can also help improve the performance of extension agents 
(Hailu et al., 2020; Maiangwa et al., 2010; Ragasa et al., 
2016; Rusliyadi et al., 2018; Sabir et al., 2019). This can 
be achieved by establishing partnerships with research insti-
tutions, universities, and other relevant organizations to de-
velop new technologies and practices that can be shared with 
farmers (Belay & Abebaw, 2004; Nataliningsih et al., 2020; 
Sawitri et al., 2020). By doing so, extension agents can stay 
up-to-date with the latest developments in agriculture and 
provide farmers with innovative solutions that can help them 
increase productivity and profitability.

Overall, the IFAS, EFAS, SWOT matrix, and QSPM 
analyses provide a comprehensive understanding of the fac-
tors that affect the performance of agricultural extension 
agents. The identification of key strengths, weaknesses, op-
portunities, and threats enables organizations to develop ef-
fective strategies to improve the performance of extension 
agents and enhance their ability to provide quality extension 
services to farmers. The implementation of these strategies 
requires a collaborative effort from all stakeholders, includ-
ing government agencies, extension workers, and farmers, to 
ensure the sustainable development of the agricultural sector 
especially for introducing agriculture 4.0 and climate change 
threat. 
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Abstract

<DQ¿ND��+���,LVWLDQD��,���5DQJJD��.��.���*LWRVDSXWUR��6���'DPH�*XOWRQ��7��	�1XUPD\DVDUL��,����������%XLOGLQJ�
DSSURSULDWH�VWUDWHJ\�IRU�LPSURYLQJ�WKH�FDSDELOLWLHV�RI�DJULFXOWXUDO�H[WHQVLRQ�VHUYLFHV�LQ�,QGRQHVLD��Bulg. J. Agric. 
Sci., 30�������±��

$JULFXOWXUDO�H[WHQVLRQ�SOD\V�D�FUXFLDO�UROH�LQ�SURYLGLQJ�WHFKQLFDO�DVVLVWDQFH�DQG�DGYLVRU\�VHUYLFHV�WR�IDUPHUV��ZKLFK�GLUHFWO\�
D൵HFWV�WKHLU�SURGXFWLYLW\�DQG�OLYHOLKRRGV��7KLV�VWXG\�DLPHG�WR�DQDO\]H�WKH�IDFWRUV�D൵HFWLQJ�DJULFXOWXUDO�H[WHQVLRQ�SHUIRUPDQFH�
LQ�6RXWK�.RWDEXPL�DQG�$EXQJ�6HPXOL��7KH�VWXG\�XWLOL]HG�D�PL[HG�PHWKRGV�DSSURDFK��LQFOXGLQJ�D�VXUYH\�TXHVWLRQQDLUH��LQ�
WHUYLHZV��DQG�GDWD�DQDO\VLV� WHFKQLTXHV�� VXFK�DV� WKH�6SHDUPDQ�FRUUHODWLRQ�� ,)$6��()$6��DQG�4630�DQDO\VHV��2XU�¿QGLQJV�
UHYHDOHG�WKDW�HGXFDWLRQ��PRWLYDWLRQ��FRPSHWHQFLHV��DQG�VRFLDO�IDFWRUV�VLJQL¿FDQWO\�LQÀXHQFH�WKH�SHUIRUPDQFH�RI�DJULFXOWXUDO�
H[WHQVLRQ�DJHQWV��2Q�WKH�RWKHU�KDQG��DJH��ZRUN�H[SHULHQFH��H[WHQVLRQ�DJHQW¶V�KRXVHKROG��FRYHULQJ�DUHD��DYDLODELOLW\�RI�LQIUD�
VWUXFWXUH��HFRQRP\��DQG�HQYLURQPHQW�KDG�QR�VLJQL¿FDQW�FRUUHODWLRQ�ZLWK�WKHLU�SHUIRUPDQFH��)XUWKHUPRUH��WKH�,)$6�DQG�()$6�
DQDO\VHV�LGHQWL¿HG�VHYHUDO�LQWHUQDO�ZHDNQHVVHV�DQG�H[WHUQDO�WKUHDWV�WKDW�PD\�KLQGHU�WKH�SHUIRUPDQFH�RI�H[WHQVLRQ�DJHQWV��VXFK�
DV�WKH�H൵HFWV�RI�FOLPDWH�FKDQJH�DQG�FRPSOLFDWHG�DGPLQLVWUDWLRQ�SUREOHPV��7R�DGGUHVV�WKH�LGHQWL¿HG�ZHDNQHVVHV�DQG�WKUHDWV��
WKH�4630�DQDO\VLV�VXJJHVWHG�WKDW�WKH�:7�VWUDWHJ\��ZKLFK�DLPV�WR�LPSURYH�ZHDNQHVVHV�E\�XWLOL]LQJ�H[WHUQDO�RSSRUWXQLWLHV��ZDV�
WKH�PRVW�DSSURSULDWH�VWUDWHJ\��7KLV�VWXG\¶V�¿QGLQJV�SURYLGH�YDOXDEOH�LQVLJKWV�IRU�SROLF\PDNHUV��VWDNHKROGHUV��DQG�SUDFWLWLRQHUV�
WR�LPSURYH�WKH�SHUIRUPDQFH�RI�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV�DQG��XOWLPDWHO\��HQKDQFH�WKH�DJULFXOWXUDO�VHFWRU¶V�SURGXFWLYLW\�DQG�
VXVWDLQDELOLW\�

Keywords: $JULFXOWXUDO�([WHQVLRQ��6SHDUPDQ��6:27��4630��&OLPDWH�&KDQJH 

Introduction

,QFUHDVLQJ�ZRUOG�SRSXODWLRQ�XS�WR�����ELOOLRQ�LQ�WKH�����V�
ZLOO�UHTXLUH�GRXEOH�IRRG�GHPDQG�FRPSDUHG�WR�WKH�FXUUHQW�VLWX�
DWLRQ��ZKLFK�FDQ�WKUHDWHQ�QDWLRQDO�IRRG�VHFXULW\�ZKHQ�SURGXF�
WLRQ�FDQQRW�IXO¿OO�WKH�GHPDQG��7RPOLQVRQ���������0RUHRYHU��
FOLPDWH�DQG�ODQG�XVH�FKDQJHV�ZLOO�GLVUXSW�DJULFXOWXUDO�SURGXF�
WLRQ�GXH�WR�FURS�JURZWK�DQG�\LHOG�FRUUHODWLQJ�KLJKO\�ZLWK�WKHP��
7KLV� VLWXDWLRQ� FDQ�EH� VROYHG�E\� LQFUHDVLQJ� DJULFXOWXUDO� ODQG�
DUHD�RU�HVFDODWLQJ�WKH�SURGXFWLYLW\�RI�WKH�FXUUHQW�DJULFXOWXUDO�
IDUP�XVLQJ�VXLWDEOH�WHFKQRORJLHV�IRU�LQFUHDVLQJ�IRRG�SURGXF�
WLRQ��$QVDUL�HW�DO����������1RZDGD\V��WKH�UDSLG�GHYHORSPHQW�

RI�����WHFKQRORJLHV��LW�LQÀXHQFHG�WKH�GHYHORSPHQW�RI�DJULFXO�
WXUDO�VHFWRU��UHIHUUHG�WR�DV�DJULFXOWXUH�������WKDW�VWDUWHG�WR�XVH�
HPHUJHQW� WHFKQRORJLHV� VXFK� DV� ELJ� GDWD�� LQWHUQHW� RI� 7KLQJV�
�,R7���URERWLFV��UHPRWH�VHQVLQJ��DUWL¿FLDO�LQWHOOLJHQFH��VHQVRUV��
PDFKLQH�OHDUQLQJ��EORFNFKDLQ�DQG�RWKHUV��5RVH�HW�DO����������
7KRVH� WHFKQRORJLHV� DUH� EHLQJ� SUHVHQWHG� DV� VROXWLRQV� WR� LQ�
FUHDVH�IRRG�SURGXFWLRQ��UHGXFH�DJULFXOWXUDO�LQSXW��DQG�DFKLHYH�
IRRG�VHFXULW\�WKURXJK�KDQGLO\�SODQ��FRQWURO��DQG�DQDO\]H�RI�WKH�
IDUP�XVLQJ�GDWD�ULFK�VHUYLFHV�DQG�DSSOLFDWLRQV��)LHONH�HW�DO���
������5RVH�HW�DO����������FRPSDUHG�WR�WUDGLWLRQDO�DJULFXOWXUH�
WKDW�XVHV�FRPELQDWLRQ�DPRQJ�SDVW�GDWD��H[SHULHQFH�DQG�IHZHU�
WHFKQRORJLHV��&KDUDWVDUL�HW�DO���������:ROIHUW�HW�DO����������
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,Q�UHVSRQVH��DJULFXOWXUDO�H[WHQVLRQ�VHUYLFHV�ZRUOGZLGH�DUH�
UHVSRQVLEOH�IRU�SURPRWLQJ�WKH�XVH�RI�$JULFXOWXUH�����WR�VPDOO�
KROGHU�IDUPHUV��,Q�VXFK�D�FRQWH[W��D�IDUP�DGYLVRU�KDV�WKH�UH�
VSRQVLELOLWLHV�WR�WUDQVIHU�NQRZOHGJH�DQG�PDLQWDLQ�WKH�HQYLURQ�
PHQW�DQG�VPDOOKROGHU�IDUPHU�VRFLHW\��&KDUDWVDUL�HW�DO����������
7KH\�EHFRPH�VRXUFH�RI�LQIRUPDWLRQ�LQ�GHYHORSLQJ�FRXQWULHV�
IRU�WKH�PRVW�VPDOOKROGHU�IDUPHUV�LQ�UXUDO�DUHDV�ZLWK�OLPLWHG�
DFFHVV�WR�OLWHUDF\�DQG�LQGLJHQW�FRQQHFWLRQ�WR�,QIRUPDWLRQ�DQG�
&RPPXQLFDWLRQ�7HFKQRORJ\��,&7���$QGHUVRQ�	�)HGHU��������
0DDNH�	�$QWZL���������)DUPHUV�LQ�UXUDO�DUHDV�FDQ�TXLFNO\�JHW�
LQIRUPDWLRQ�UHJDUGLQJ�FURSSLQJ�VFKHGXOHV��WKH�DYDLODELOLW\�RI�
IHUWLOL]HUV��FOLPDWH�SUHGLFWLRQV��PDUNHW�YDOXH�RI�WKH�FURS��DQG�
FURS�PDQDJHPHQW�SUDFWLFHV� IRU�YDULRXV�FURSV� �&KDUDWVDUL�HW�
DO���������0DDNH�	�$QWZL���������7KH�DJULFXOWXUDO�H[WHQVLRQV�
OHDG�WKH�IDUPHUV�WR�PDQDJH�WKHLU�IDUPV�IURP�SUHSDUDWLRQ�XQWLO�
KDUYHVWLQJ� DQG�PD[LPL]H� WKH� DELOLW\� RI� IDUPHUV� XVLQJ� ORFDO�
UHVRXUFHV��1DWDOLQLQJVLK�HW�DO����������%HVLGHV�DV�PDQDJHUV��
WKH\�DUH�SRVLWLRQHG�DV�IDFLOLWDWRUV��PRWLYDWRUV��DQG�HGXFDWRUV�
IRU� IDUPHUV� WR� H[HFXWH� DJULFXOWXUDO� GHYHORSPHQW� SURJUDPV�
�.OHUN[��������.OHUN[�HW�DO����������7KHUHIRUH��WKH�H[LVWHQFH�
DQG�SDUWLFLSDWLRQ�RI�DJULFXOWXUDO�H[WHQVLRQ�VHUYLFHV�DUH�LPSRU�
WDQW�WR�VXFFHVVIXOO\�LQWURGXFH�$JULFXOWXUH�����IRU�VPDOOKROGHU�
IDUPHUV��HVSHFLDOO\� LQ�GHYHORSLQJ�FRXQWULHV�ZLWK�OLPLWHG�DF�
FHVV�WR�FXUUHQW�WHFKQRORJLHV�

7KH�DELOLW\� WR�FRQFHLYH�DQG� WUDQVIHU�QHZ�NQRZOHGJH�RI�
WHFKQRORJLHV�EHFRPHV�D�IXQGDPHQWDO�VNLOO�WKDW�QHHGV�WR�EH�
KDYH�E\� WKH�IDUP�DGYLVRU�VLQFH� WKHLU� UROH�DV�D�EULGJH��FRQ�
QHFWLQJ� UHVHDUFKHUV� DQG� IDUPHUV� �0DDNH� 	�$QWZL�� �������
+RZHYHU�� WKH� WUDQVLWLRQ� WR�$JULFXOWXUH� ����� ZKLFK� HPSKD�
VL]HV� GDWD�GULYHQ� UDWKHU� WKDQ� SURFHVVHV�GULYHQ�� ZLOO� DOWHU�
ZRUNPRWLIV��SURIHVVLRQDOLVP��DQG�HWKLFV�EHFDXVH�LW�UDGLFDOO\�
WUDQVIRUPV�IURP�SK\VLFDO�IDUPLQJ�V\VWHPV�LQWR�F\EHU�VRFLDO�
V\VWHPV�� OLNHO\� HVWDEOLVKLQJ� D� QHZ� VRFLR�WHFKQLFDO� UROH� LQ�
WKHLU� RUJDQL]DWLRQV� � �&KDUDWVDUL� HW� DO��� ������.OHUN[� HW� DO���
������� 2Q� WKH� RWKHU� KDQG�� WKHLU� SHUIRUPDQFH� DV� D� EULGJH�
ZDV�DOVR�D൵HFWHG�E\�VHYHUDO�IDFWRUV��VXFK�DV�HGXFDWLRQ�OHY�
HO�� WHFKQLFDO� DQG� PDQDJHULDO� FRPSHWHQF\�� MRE� VDWLVIDFWLRQ��
DJH���¿QDQFLDO��VRFLR�HFRQRPLF�FXOWXUH��SK\VLFDO�DQG�PHQWDO�
KHDOWK��&KDUDWVDUL�HW�DO���������.OHUN[��������1DWDOLQLQJVLK�
HW� DO��� �������+HQFH�� LW� DULVHV� VHYHUDO� IDUPHUV¶� SHUFHSWLRQV�
DERXW�WKHLU�SHUIRUPDQFH�GXH�WR�OHVV�FRPPXQLFDWLRQ�DPRQJ�
WKHP��H[FOXGLQJ�WKH�IDUPHUV�LQ�WKH�DJULFXOWXUDO�GHYHORSPHQW�
SURJUDP��PLVXQGHUVWDQGLQJ�DERXW�WKH�SXUSRVH�RI�H[WHQVLRQ��
DQG� LQDSSURSULDWH� SHUVRQV�ZKR�JHW� SK\VLFDO� DQG� HFRQRPLF�
EHQH¿FLDU\��7KHUHIRUH�� WKHUH�PD\� EH� D� NQRZOHGJH� JDS� EH�
WZHHQ�WKH�UHVHDUFKHU�RU�JRYHUQPHQW�DQG�IDUPHUV�GXH�WR�WKH�
PLVSHUIRUPDQFH�RI�DJULFXOWXUDO�H[WHQVLRQ�DGYLVRU\�LQ�WHUPV�
RI�NQRZOHGJH�GHOLYHU\��1HYHUWKHOHVV��DFWLYH�SDUWLFLSDWLRQ�RI�
IDUPHUV�DOVR�LQÀXHQFHG�WKH�SHUIRUPDQFH�RI�DGYLVRUV�LQ�EXLOG�
LQJ�WZR�ZD\�FRPPXQLFDWLRQ�

$V�RQH�WKH�PRVW�VLJQL¿FDQW�FRQWULEXWRU�RI�JURZWK�GRPHV�
WLF�SURGXFW��*'3��LQ�,QGRQHVLD��DJULFXOWXUDO�VHFWRU�SOD\V�DQ�
HVVHQWLDO�UROH�LQ�QDWLRQDO�HFRQRPLF�JURZWK�WKURXJK�SRYHUW\�
DOOHYLDWLRQ�� LQFRPH�DQG�HPSOR\PHQW� LQ� UXUDO�DUHDV��SUHVHU�
YDWLRQ�RI�QDWXUDO�UHVRXUFHV�DQG�WKH�HQYLURQPHQW��DV�ZHOO�DV�
QDWLRQDO� IRRG� VHFXULW\��$JULFXOWXUDO� H[WHQVLRQ� DGYLVRU\� EH�
FRPHV� WKH�JRYHUQPHQW¶V� VSHDUKHDG� LQ� WHUPV�RI� VXFFHHGLQJ�
QDWLRQDO�DJULFXOWXUDO�SURJUDPV��5XVOL\DGL�HW�DO����������1HY�
HUWKHOHVV��WKH�UROH�RI�DJULFXOWXUDO�H[WHQVLRQ�DGYLVRU\�QHHGV�WR�
EH�LPSURYHG�UHJDUGLQJ�WHFKQLFDO�DQG�PDQDJHULDO�FRPSHWHQ�
F\�DORQJ�ZLWK�WKH�GHYHORSPHQW�RI�WHFKQRORJLHV��1DWDOLQLQJ�
VLK�HW�DO���������5RVQLWD�HW�DO���������5XVOL\DGL�HW�DO���������
6DELU�HW�DO���������:DODQJDGL�HW�DO����������(OHFWLQJ�DSSUR�
SULDWH� VWUDWHJLHV� WR� LPSURYH� WKH� FDSDELOLWLHV� RI� DJULFXOWXUDO�
H[WHQVLRQ�VHUYLFHV�EDVHG�RQ�IDFWRUV�WKDW�LQÀXHQFH�WKHLU�SHU�
IRUPDQFHV� DUH�QHHGHG� WR� VPRRWKO\� ODXQFK� WKH� LQWURGXFWLRQ�
RI�DJULFXOWXUH����� LQ� ,QGRQHVLD��7KHUHIRUH�� WKH�DLPV�RI� WKLV�
VWXG\�DUH�WR�LGHQWLI\�WKH�IDFWRUV�UHODWHG�WR�WKH�SHUIRUPDQFH�RI�
DJULFXOWXUDO�H[WHQVLRQ�DJHQWV�DQG�WR�GHYHORS�DSSURSULDWH�DO�
WHUQDWLYH�VWUDWHJLHV�XVLQJ�6:27�4630�PHWKRG�IRU�LQFUHDV�
LQJ�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV�SHUIRUPDQFH��ZKLFK�IXUWKHU�
FDQ�HVWDEOLVK�VXVWDLQDEOH�DJULFXOWXUH�WRZDUG�$JULFXOWXUH�����
HDVLO\��

Methodology

Study Area
7KLV�VWXG\�LV�FDUULHG�RXW�LQ�6RXWK�.RWDEXPL�DQG�$EXQJ�

6HPXOL�'LVWULFWV��1RUWK�/DPSXQJ�5HJHQF\��/DPSXQJ�3URY�
LQFH��,QGRQHVLD��ZKLFK�LV�JHRJUDSKLFDOO\�ORFDWHG�LQ�����ƍ��ƍƍ�
±����ƍ��ƍƍ�6�DQG�������ƍ�±������ƍ�����ƍƍ�(��)LJXUH�����1RUWK�
/DPSXQJ�5HJHQF\�FRQVLVWV�RI����GLVWULFWV�DQG�����YLOODJHV�
ZLWK�D�WRWDO�DUHD�RI����������KD��*HQHUDOO\��WKLV�DUHD�LV�FKDU�
DFWHUL]HG�DV�D� ORZODQG�DUHD��YDULHG�EHWZHHQ����PDVO�±�����
PDVO��DQG�JHRJUDSKLFDOO\�VLWXDWHG�LQ�D�WURSLFDO�PRQVRRQ�FOL�
PDWH�ZLWK�WZR�VHDVRQV�WKURXJKRXW�WKH�\HDU��QDPHO\�UDLQ\�DQG�
GU\�VHDVRQV��7KH�WRWDO�SUHFLSLWDWLRQ�LV�DSSUR[LPDWHO\�����±
������PP�DQQXDOO\��ZLWK�WKH�KLJKHVW�DQG�ORZHVW�SUHFLSLWDWLRQ�
LQ�'HFHPEHU�DQG�-XO\�RU�$XJXVW���%36���������7KH�DYHUDJH�
DQQXDO�WHPSHUDWXUH�LV������&�ZLWK�D�PD[LPXP�DQG�PLQLPXP�
WHPSHUDWXUH�RI������&�DQG������&��UHVSHFWLYHO\��7KH�DJULFXO�
WXUDO� VHFWRU� FRQWULEXWHG� ������� RI� WKH� WRWDO� JURVV� UHJLRQDO�
GRPHVWLF� SURGXFW� �*5'3�� LQ� ������ PDNLQJ� LW� WKH� KLJKHVW�
FRQWULEXWRU�WR�*'53��+RZHYHU��ZH�IRFXVHG�RQ�WZR�GLVWULFWV��
QDPHO\�6RXWK�.RWDEXPL�DQG�$EXQJ�6HPXOL�GLVWULFWV��ZKLFK�
KDYH�D�WRWDO�RI��������DQG��������SRSXODWLRQV��UHVSHFWLYHO\��
VLQFH� WKHVH� GLVWULFWV� KDYH� KLJK� FRQWULEXWLRQV� WR� WKH� DJULFXO�
WXUDO�VHFWRU�LQ�1RUWK�/DPSXQJ�5HJHQF\��7KHUHIRUH��WKH�UROH�
RI�DJULFXOWXUDO�H[WHQVLRQ�VHUYLFHV�LQ�WKHVH�GLVWULFWV�ZHUH�VLJ�
QL¿FDQWO\�FRQWULEXWHG�WR�DJULFXOWXUDO�DFWLYLWLHV��)LJXUH�����
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Research Design
$�VXUYH\�PHWKRG�XWLOL]LQJ�D�FRPELQDWLRQ�RI�TXDOLWDWLYH�

DQG�TXDQWLWDWLYH�UHVHDUFK�GHVLJQ�DSSURDFKHV�ZDV�XWLOL]HG�WR�
LQYHVWLJDWH� WKH� IDFWRUV� WKDW� LQÀXHQFH�DJULFXOWXUDO� H[WHQVLRQ�
SHUIRUPDQFH�DQG�LWV�H൵HFW�RQ�DJULFXOWXUH�VXVWDLQDELOLW\��7KH�
SULPDU\�GDWD�FROOHFWLRQ�WRROV�FRQVLVWHG�RI�TXHVWLRQQDLUHV��LQ�
WHUYLHZV��VWUXFWXUHG�QRWH�UHYLHZV��DQG�REVHUYDWLRQV��7R�HQ�
VXUH� SDUWLFLSDQW� FRQYHQLHQFH�� DOO� VWDJHV� RI� WKH� TXDQWLWDWLYH�

DSSURDFK�ZHUH�FDUULHG�RXW�LQ�ORFDO�ODQJXDJHV��)XUWKHUPRUH��
VHFRQGDU\�GDWD�ZHUH�HPSOR\HG�WR�FRPSOHPHQW�WKH�SULPDU\�
GDWD�� 3ULRU� WR� GDWD� FROOHFWLRQ�� YDOLGLW\� DQG� UHOLDELOLW\� WHVWV�
ZHUH�FRQGXFWHG� WR�HQVXUH� WKDW� WKH�TXHVWLRQQDLUH�DFFXUDWHO\�
PHDVXUHG� WKH� LQWHQGHG� LQGLFDWRUV� DQG� SURGXFHG� FRQVLVWHQW�
UHVXOWV��7KH�TXHVWLRQQDLUH�XQGHUZHQW�UHYLHZ�E\�VXEMHFW�PDW�
WHU�H[SHUWV�LQ�WKH�¿HOG�RI�DJULFXOWXUDO�H[WHQVLRQ�WR�HQVXUH�DF�
FXUDF\�RI�WKH�LQGLFDWRUV��,QWHUQDO�FRQVLVWHQF\�UHOLDELOLW\�ZDV�
DVVHVVHG�WKURXJK�&URQEDFK¶V�DOSKD��ZLWK�D�YDOXH�JUHDWHU�WKDQ�
����EHLQJ�FRQVLGHUHG�DQ�DFFHSWDEOH�OHYHO�RI�UHOLDELOLW\�IRU�UH�
VHDUFK�SXUSRVHV�

$OO� DJULFXOWXUDO� H[WHQVLRQ� VHUYLFHV� LQ� 6RXWK� .RWDEXPL�
DQG�$EXQJ�6HPXOL�GLVWULFWV�ZHUH�LQWHUYLHZHG�E\�XVLQJ�SXU�
SRVLYH� VDPSOLQJ� WHFKQLTXH� WR� LGHQWLI\� µH[SHUW¶� DJULFXOWXUDO�
H[WHQVLRQ�DJHQWV��LQGLJHQRXV�VSHFLDOLVW�LQ�DJULFXOWXUDO�WHFK�
QRORJ\��FOLPDWH�FKDQJH�WR�SDUWLFLSDWH�LQ�WKH�VXUYH\��$�WRWDO�RI�
���H[SHUWV�ZHUH�VHOHFWHG�IRU�WKH�VWXG\�EDVHG�RQ�WKHLU�H[SHU�
WLVH�DQG�H[SHULHQFH�LQ�WKH�DJULFXOWXUDO�¿HOG��7KH�VHOHFWLRQ�FUL�
WHULD� LQFOXGHG�\HDUV�RI�H[SHULHQFH�LQ�DJULFXOWXUDO�H[WHQVLRQ�
VHUYLFHV��HGXFDWLRQDO�EDFNJURXQG��DQG�VSHFL¿F�NQRZOHGJH�RI�
DJULFXOWXUH� ���� DQG� FOLPDWH� FKDQJH��7KH� UHVSRQGHQWV�ZHUH�
LGHQWL¿HG�WKURXJK�UHFRPPHQGDWLRQV�IURP�NH\�VWDNHKROGHUV�
LQ� WKH� DJULFXOWXUDO� LQGXVWU\�� VXFK� DV� JRYHUQPHQW� DJHQFLHV��
QRQ�JRYHUQPHQWDO�RUJDQL]DWLRQV��DQG�RWKHU�DJULFXOWXUDO�H[�
SHUWV��7KH\�UHSUHVHQWHG�GL൵HUHQW�VHFWRUV�RI�DJULFXOWXUH��VXFK�
DV�OLYHVWRFN��FURS�SURGXFWLRQ��DQG�¿VKHULHV��7KH�UHVSRQGHQWV�
DOVR� KDG� H[SHULHQFH� ZRUNLQJ� ZLWK� YDULRXV� FRPPXQLWLHV��
LQFOXGLQJ� UXUDO� DQG� XUEDQ� FRPPXQLWLHV�� DQG�ZLWK� GL൵HUHQW�

Fig. 1. Study area for improving the capabilities  
of agricultural extension agents

7DEOH����'H¿QLWLRQ�RI�HDFK�YDULDEOH�WKDW�LQÀXHQFHV�DJULFXOWXUDO�H[WHQVLRQ�VHUYLFHV�SHUIRUPDQFHV
9DULDEOHV 'HVFULSWLRQ
'HSHQGHQW�YDULDEOHV
3HUIRUPDQFHV $JULFXOWXUDO�H[WHQVLRQ�SHUIRUPDQFH�LQ�FRQYH\LQJ�DJULFXOWXUDO�DJHQGDV
([SODQDWRU\�YDULDEOHV
$JH $JH�RI�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV
(GXFDWLRQ (GXFDWLRQ�OHYHO�RI�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV�
:RUN�([SHULHQFH :RUNLQJ�H[SHULHQFH�RI�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV
0RWLYDWLRQ (QFRXUDJLQJ�WR�UHDFK�WKH�SXUSRVH�RI�H[WHQVLRQ�VHUYLFHV
)DPLO\�VL]H 1XPEHU�RI�KRXVHKROG�PHPEHU
&RYHULQJ�$UHD� 7KH�WRWDO�DUHD�RI�H[WHQVLRQ�VHUYLFHV
1XPEHU�RI�DVVLVWHG�IDUPHUV 7RWDO�IDUPHUV�ZKR�JHW�H[WHQVLRQ�VHUYLFHV�IURP�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV
7HFKQLTXH�DQG�PHWKRG�RI�FRXQVHOLQJ $�ZD\�WR�FRQYH\�H[WHQVLRQ�VHUYLFHV
7KH�DYDLODELOLW\�RI�IDFLOLWLHV�DQG�LQIUDVWUXFWXUHV )DFLOLWLHV�DQG�LQIUDVWUXFWXUHV�WKDW�FDQ�EH�XVHG�IRU�VXSSRUWLQJ�H[WHQVLRQ�SURJUDP
&RPSHWHQFLHV 7KH�DELOLW\�RI�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV�LQ�WKHLU�UROH
(FRQRP\ 6XSSRUW�ORFDO�HFRQRPLHV�E\�SURPRWLQJ�WKH�XVH�RI�ORFDO�UHVRXUFHV�DQG�UHGXFLQJ�UHOLDQFH�

RQ�H[WHUQDO�LQSXWV�VXFK�DV�V\QWKHWLF�IHUWLOL]HUV�DQG�SHVWLFLGHV�
(QYLURQPHQW� 0LQLPL]H�WKH�QHJDWLYH�LPSDFW�RI�IDUPLQJ�RQ�WKH�HQYLURQPHQW�E\�UHGXFLQJ�JUHHQKRXVH�

JDV�HPLVVLRQV��FRQVHUYLQJ�ZDWHU��DQG�SUHVHUYLQJ�VRLO�TXDOLW\�
6RFLDO 3URPRWH�VRFLDO�ZHOO�EHLQJ�E\�VXSSRUWLQJ�WKH�OLYHOLKRRGV�RI�IDUPHUV�DQG�IDUP�ZRUNHUV��

SURPRWLQJ�IRRG�VHFXULW\��DQG�IRVWHULQJ�FRPPXQLW\�HQJDJHPHQW�
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FXOWXUDO�DQG�HWKQLF�EDFNJURXQGV��$�WRWDO�RI����YDULDEOHV�WKDW�
LQÀXHQFH� DJULFXOWXUDO� H[WHQVLRQ� VHUYLFHV� SHUIRUPDQFH� DQG�
VXVWDLQDEOH� DJULFXOWXUH� ZHUH� FRQVWUXFWHG�� LQFOXGLQJ� DJH��
HGXFDWLRQ��ZRUN�H[SHULHQFH��PRWLYDWLRQ��KRXVHKROG�PHPEHU��
FRYHULQJ� DUHD�� QXPEHU� RI� DVVLVWHG� IDUPHUV�� WHFKQLTXH�� DQG�
PHWKRG� FRXQVHOLQJ�� WKH� DYDLODELOLW\� RI� LQIUDVWUXFWXUH�� FRP�
SHWHQFLHV��HFRQRP\��HQYLURQPHQW�DQG�VRFLDO��7KH�OLVW�RI�H[�
SODQDWRU\�YDULDEOHV�LV�SUHVHQWHG�LQ�7DEOH����

Spearman’s rank correlation analysis
$� QRQSDUDPHWULF� VWDWLVWLFDO� WHFKQLTXH�� 6SHDUPDQ¶V� UDQN�

FRUUHODWLRQ�DQDO\VLV��5V�YDOXHV��UDQJHV�IURP����WR����ZLWK�WKH�
WZR�WDLOHG�WHVW�DW�WKH�VLJQL¿FDQFH�OHYHO�RI������DQG������ZDV�
XVHG�DV�D�VWDWLVWLFDO�WHVW�WR�PHDVXUH�WKH�UHODWLRQVKLS�EHWZHHQ�
LQGHSHQGHQW�YDULDEOHV�DQG�GHSHQGHQW�YDULDEOHV� �DJULFXOWXUDO�
H[WHQVLRQ�VHUYLFHV�SHUIRUPDQFHV���*HEUHPDULDP�HW�DO���������
7KDPULQ� HW� DO��� �������7KH�5V� YDOXH� HTXDO� WR� �� LQGLFDWHV� D�
SHUIHFW� SRVLWLYH� FRUUHODWLRQ��ZKLOH� WKH�5V�YDOXH� HTXDO� WR� ���
LQGLFDWHV� D� SHUIHFW� QHJDWLYH� FRUUHODWLRQ� EHWZHHQ� GHSHQGHQW�
DQG�LQGHSHQGHQW�YDULDEOHV��&UHVZHOO�	�&UHVZHOO���������7KH�
GHWDLOHG�6SHDUPHQ�UDQN�FRUUHODWLRQ�VWHSV�LQFOXGH��PDNLQJ�WKH�
K\SRWKHVHV�WHVW��HVWDEOLVKLQJ�WKH�VLJQL¿FDQFH�OHYHO��FDOFXODW�
LQJ� WKH� VWDWLVWLFV� WHVW�� FRGLQJ� WKH� UDQN�� DQG� VXEVWLWXWLQJ� WKH�
GDWD�LQWR�WKH�HTXDWLRQ��=KDR�HW�DO����������7KH�6SHDUPDQ�UDQN�
FRH൶FLHQW�FDQ�EH�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ�

���������������������d �
i

Rs� ���±�±±±±±±±±�
���������������n�n��±���

ZKHUH�n� LV� WKH� QXPEHU� RI� GDWD�� DQG�di LV� WKH� UDQN�RI� RUGHU�
GL൵HUHQFH�RI�SDLU�RI�YDULDEOHV��GHSHQGHQW�DQG�LQGHSHQGHQW��
ZKHQ�VRUWLQJ�WKH�YDOXHV�RI�WZR�YDULDEOHV�LQ�RUGHU�RI�VL]H��)XU�
WKHU��ZH�FDWHJRUL]HG�WKH�UHVXOW�LQWR�¿YH�FULWHULD��QDPHO\�YHU\�
VWURQJ���������5V����������VWURQJ���������5V����������PRGHU�
DWH���������5V����������ZHDN���������5V����������DQG�YHU\�
ZHDN���������5V���������EDVHG�RQ�WKH�SUHYLRXV�VWXG\��=KDR�
HW�DO��������SDUWLFXODUO\�VKDOH�UHVHUYRLUV��GHPDQGV�DFFXUDWH�
LQIRUPDWLRQ�RQ�WKH�IRUPDWLRQ�FRPSRVLWLRQ��PLQHUDORJ\��DQG�
PHFKDQLFDO�SDUDPHWHUV�IRU�H൵HFWLYH�H[SORLWDWLRQ��7KH�GHYHO�
RSPHQW�RI�JHRFKHPLFDO�DQG�JHRSK\VLFDO�ORJJLQJ�WHFKQRORJ\�
DOORZV�WKH�LQYHVWLJDWLRQ�RI� WKH�FRUUHODWLRQV�EHWZHHQ�WKH�HO�
HPHQWDO��PLQHUDO� FRQWHQWV�� DQG� WKH�PHFKDQLFDO� SDUDPHWHUV�
RI� VKDOH��7DNLQJ� WKH�/RZHU�&DPEULDQ�1LXWLWDQJ�)RUPDWLRQ�
VKDOH�LQ�WKH�)HQJJDQJ�EORFN�LQ�QRUWKHDVWHUQ�*XL]KRX�DV�DQ�
H[DPSOH������GDWD�VHWV�RI�WKH�PDLQ�HOHPHQWDO��6L��&D��)H��6��
7L��*G��.��0J��DQG�6�

SWOT and QSPM methods
$GGLWLRQDOO\�� ZH� DOVR� GHYHORSHG� D� VWUDWHJ\� WR� LPSURYH�

DJULFXOWXUDO� H[WHQVLRQ� DJHQW� SHUIRUPDQFHV� XVLQJ� 6:27�

�VWUHQJWK�� ZHDNQHVV�� RSSRUWXQLW\�� DQG� WKUHDW�� DQG� 4630�
�4XDQWLWDWLYH� 6WUDWHJLF� 3ODQQLQJ� 0DWUL[�� PHWKRGV�� 6:27�
VXPPDUL]H�WKH�LQWHUQDO�RSHUDWLRQDO�PDQDJHPHQW�DQG�SRWHQ�
WLDO� RI� RSSRUWXQLW\� DQG� WKUHDWV� IURP� WKH� H[WHUQDO� RUJDQL]D�
WLRQ�RI�DJULFXOWXUDO�DJHQWV��ZKLFK�IXUWKHU�SURYLGH�PRUH�FRP�
SUHKHQVLYH�DOWHUQDWLYH�VWUDWHJLHV�EDVHG�RQ�WKH�REVHUYHG�GDWD�
�+HOPV�	�1L[RQ��������2ODGHOH�	�6DNDJDPL��������3UDVH�
W\R�	�+DULDQL���������7KH�LQWHUYLHZ�UHVXOWV�IURP�DOO�UHVSRQG�
HQWV�ZLOO�EH�DUUDQJHG�LQWR�,QWHUQDO�6WUDWHJLF�)DFWRU�6XPPDU\�
�,)$6�� DQG� ([WHUQDO� 6WUDWHJLF� )DFWRUV� 6XPPDU\� �()$6��
WDEOHV�E\� FDOFXODWLQJ� WKH�ZHLJKW� DQG� UDWLQJ� IRU� HDFK� IDFWRU�
ZKLFK�ZLOO�IXUWKHU�FRPSLOH�LQWR�D�6:27�GLDJUDP²FRQVLVW�
RI�IRXU�TXDGUDQWV²�WR�JHQHUDWH�6:27�PDWULFHV��FRQWDLQLQJ�
DOWHUQDWLYH�VWUDWHJLHV��+HOPV�	�1L[RQ��������3UDVHW\R�	�+D�
ULDQL���������)LQDOO\��4630�PHWKRG�ZDV�XVHG�WR�GHWHUPLQH�
WKH�IHDVLELOLW\�DQG�VXVWDLQDELOLW\�RI�DOWHUQDWLYH�VWUDWHJLHV�E\�
FRQVLGHULQJ�WKH�LPSHUDWLYH�LQWHUQDO�DQG�H[WHUQDO�IDFWRUV�IURP�
6:27�PDWULFHV�� ,W�FDQ�KLJKOLJKW� WKH�VWUHQJWKV�DQG� WKH�RS�
SRUWXQLWLHV�� FRUUHFW� WKH�ZHDNQHVV� DQG� SUHYHQW� RU�PLQLPL]H�
WKH�WKUHDWV��WKHUHE\�WKH�LPSOHPHQWDWLRQ�SULRULW\�RI�HDFK�RQH�
ZDV�GHWHUPLQHG��5LDKL�'RUFKHK�HW�DO��������

Results

Spearman’s rank correlation analysis 
7DEOH� �� VKRZV� WKH� UHVXOWV� RI� WKH� 6SHDUPDQ� FRUUHODWLRQ�

UDQN� DQDO\VLV� IRU� YDULRXV� YDULDEOHV� LQ� WKH� DJULFXOWXUDO� H[�
WHQVLRQ� DJHQW� VXUYH\�� LQFOXGLQJ� WKH� FRUUHODWLRQ� FRH൶FLHQW��
S�YDOXHV�� FDWHJRU\�� DQG� FRQFOXVLRQ� WKHUHRI� IRU� HDFK� YDUL�
DEOH��7KH�UHVXOWV�LQGLFDWH�WKDW�DJH�KDV�D�YHU\�ZHDN�FRUUHOD�
WLRQ���������ZLWK�WKH�SHUIRUPDQFH�RI�DJULFXOWXUDO�H[WHQVLRQ�
DJHQWV�DQG�LV�QRW�VLJQL¿FDQW��S� ���������(GXFDWLRQ��RQ�WKH�
RWKHU�KDQG��KDV�D�VWURQJ�FRUUHODWLRQ���������DQG�LV�VLJQL¿FDQW�
�S� ���������:RUN� H[SHULHQFH�KDV� D� YHU\�ZHDN� FRUUHODWLRQ�
��������DQG�LV�QRW�VLJQL¿FDQW��S� ���������0RWLYDWLRQ�KDV�D�
VWURQJ�FRUUHODWLRQ���������DQG�LV�VLJQL¿FDQW��S� ���������7KH�
IDPLO\�QXPEHU�DQG�FRYHULQJ�DUHD�KDYH�ZHDN�DQG�YHU\�ZHDN�
FRUUHODWLRQV��UHVSHFWLYHO\��DQG�DUH�QRW�VLJQL¿FDQW��S�!��������
1XPEHU�RI�DVVLVWHG�IDUPHUV��WHFKQLTXH�DQG�PHWKRG�RI�FRXQ�
VHOLQJ�� FRPSHWHQFLHV�� DQG� VRFLDO� IDFWRUV� KDYH� YHU\� VWURQJ�
FRUUHODWLRQV� �������� ������� ������� DQG� ������� UHVSHFWLYHO\��
DQG�DUH�VLJQL¿FDQW��S����������7KH�DYDLODELOLW\�RI�LQIUDVWUXF�
WXUH��HFRQRP\��DQG�HQYLURQPHQW�KDYH�PRGHUDWH�WR�ZHDN�FRU�
UHODWLRQV����������������DQG��������UHVSHFWLYHO\��DQG�DUH�QRW�
VLJQL¿FDQW��S�!��������2YHUDOO��WKH�UHVXOWV�LQGLFDWH�WKDW�HGX�
FDWLRQ��PRWLYDWLRQ�GHJUHH��QXPEHU�RI�DVVLVWHG�IDUPHUV��WHFK�
QLTXH�DQG�PHWKRG�RI�FRXQVHOLQJ�� FRPSHWHQFLHV�� DQG� VRFLDO�
IDFWRUV�DUH�LPSRUWDQW�IDFWRUV�WKDW�LQÀXHQFH�WKH�SHUIRUPDQFH�
RI�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV��ZKLOH�DJH��ZRUN�H[SHULHQFH��
H[WHQVLRQ� DJHQW¶V� KRXVHKROG�� FRYHULQJ� DUHD�� DYDLODELOLW\� RI�
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LQIUDVWUXFWXUH�� HFRQRP\�� DQG� HQYLURQPHQW� KDYH� QR� VLJQL¿�
FDQW�FRUUHODWLRQ�ZLWK�WKHLU�SHUIRUPDQFH��

IFAS and EFAS
7KH� ,)$6� �,QWHUQDO� )DFWRU� $QDO\VLV� 6XPPDU\�� FDOFX�

ODWLRQ� LQ�7DEOH���SURYLGHV�DQ�DQDO\VLV�RI� WKH� VWUHQJWKV�DQG�
ZHDNQHVVHV� RI� WKH� DJULFXOWXUDO� H[WHQVLRQ� DJHQWV� SHUIRU�
PDQFH�� LQFOXGLQJ� WKH� ZHLJKW�� UDWLQJ�� DQG� VFRUH�� $� KLJKHU�
,)$6�WRWDO�VFRUH�LQGLFDWHV�EHWWHU�SHUIRUPDQFH��ZKLOH�D�ORZHU�
VFRUH�LQGLFDWHV�DUHDV�IRU�LPSURYHPHQW�DQG�WKH�VFRUH�FROXPQ�
LV� FDOFXODWHG� E\�PXOWLSO\LQJ� WKH�ZHLJKW� DQG� WKH� UDWLQJ� IRU�
HDFK�YDULDEOH��7KH�DQDO\VLV�VKRZV�WKDW� WKH�KLJK�PRWLYDWLRQ�
RI�H[WHQVLRQ�DJHQWV�LV�D�VWUHQJWK��ZLWK�D�ZHLJKW�RI�����DQG�D�
UDWLQJ�RI������UHVXOWLQJ�LQ�D�VFRUH�RI�������,W�LQGLFDWHV�WKDW�WKH�
H[WHQVLRQ�DJHQWV�DUH�PRWLYDWHG� WR�SHUIRUP�WKHLU�GXWLHV�DQG�
DUH� OLNHO\� WR� GHOLYHU� TXDOLW\� H[WHQVLRQ� VHUYLFHV� WR� IDUPHUV��
([WHQVLRQ�DJHQWV�ZKR�DUH�PRWLYDWHG�DUH�PRUH�OLNHO\�WR�JR�WKH�
H[WUD�PLOH�WR�KHOS�IDUPHUV�DQG�ZRUN�WRZDUGV�DFKLHYLQJ�WKH�
REMHFWLYHV�RI�WKH�RUJDQL]DWLRQ��$QRWKHU�VWUHQJWK�LGHQWL¿HG�E\�
WKH�DQDO\VLV�LV�WKDW�WKH�H[WHQVLRQ�DJHQWV�MRLQ�ZRUNVKRS�DQG�
WUDLQLQJ�SURJUDPV��ZLWK� D�ZHLJKW� RI� ���� DQG� D� UDWLQJ�RI� ���
UHVXOWLQJ�LQ�D�VFRUH�RI������7KLV�LV�DQ�LQGLFDWLRQ�WKDW�WKH�H[�
WHQVLRQ�DJHQWV�DUH�ZLOOLQJ�WR�OHDUQ�DQG�GHYHORS�WKHLU�VNLOOV��
ZKLFK�LV�FUXFLDO�LQ�HQVXULQJ�WKDW�WKH\�DUH�XS�WR�GDWH�ZLWK�WKH�
ODWHVW� WUHQGV� DQG� WHFKQRORJLHV� LQ� DJULFXOWXUH��%\� GRLQJ� VR��
WKH\�FDQ�SURYLGH�EHWWHU�DGYLFH�DQG�VXSSRUW�WR�IDUPHUV�

+RZHYHU��WKH�ZHDNQHVVHV�LGHQWL¿HG�LQ�WKH�,)$6�DQDO\VLV�
KDYH�DQ�LPSDFW�RQ�WKH�SHUIRUPDQFH�RI�WKH�H[WHQVLRQ�DJHQWV��
)RU� H[DPSOH�� D� OLPLWHG� QXPEHU� RI� H[WHQVLRQ� DJHQWV�� ZLWK�
D�ZHLJKW�RI�����DQG�D� UDWLQJ�RI������ UHVXOWLQJ� LQ�D�VFRUH�RI�
������FDQ�QHJDWLYHO\�D൵HFW�WKH�SHUIRUPDQFH�RI�WKH�H[WHQVLRQ�
DJHQWV��:KHQ�WKHUH�DUH�D�OLPLWHG�QXPEHU�RI�H[WHQVLRQ�DJHQWV��

WKH\�PD\�KDYH�WR�FRYHU�D�ODUJH�DUHD��ZKLFK�FDQ�UHVXOW�LQ�LQDG�
HTXDWH�VXSSRUW�WR�IDUPHUV��7KLV�FDQ�DOVR�OHDG�WR�EXUQRXW�DQG�
KLJK�WXUQRYHU�UDWHV�DPRQJ�H[WHQVLRQ�DJHQWV��0RUHRYHU��WKH�
OLPLWHG�EXGJHW�IRU�H[WHQVLRQ�SURJUDPV��LQDGHTXDWH�IDFLOLWLHV�
DQG�LQIUDVWUXFWXUH��DQG�ODFN�RI�PRQLWRULQJ�SHUIRUPDQFH�FDQ�
DOVR�QHJDWLYHO\�LPSDFW�WKH�SHUIRUPDQFH�RI�H[WHQVLRQ�DJHQWV��
:LWKRXW� DGHTXDWH� UHVRXUFHV� DQG� VXSSRUW�� H[WHQVLRQ� DJHQWV�
PD\�VWUXJJOH�WR�GHOLYHU�TXDOLW\�H[WHQVLRQ�VHUYLFHV�DQG�PHHW�
WKH�QHHGV�RI�IDUPHUV�

,Q� WKLV� FDVH�� WKH� ,)$6�FDOFXODWLRQ� UHYHDOV� WKDW� WKH�DJUL�
FXOWXUDO�H[WHQVLRQ�DJHQW¶V�SHUIRUPDQFH�KDV�PRUH�ZHDNQHVVHV�
�������WKDQ�VWUHQJWKV���������ZLWK�D�WRWDO�VFRUH�RI�������7KLV�
VXJJHVWV�WKDW�WKH�ZHDNQHVVHV�RI�WKH�SURJUDP�QHHG�PRUH�DWWHQ�
WLRQ�DQG�LPSURYHPHQW��7KH�,)$6�DQDO\VLV�VXJJHVWV�WKDW�WKH�
SHUIRUPDQFH� RI� DJULFXOWXUDO� H[WHQVLRQ� DJHQWV� LV� LQÀXHQFHG�
E\�ERWK�VWUHQJWKV�DQG�ZHDNQHVVHV��$GGUHVVLQJ�WKH�LGHQWL¿HG�
ZHDNQHVVHV�FDQ�KHOS�WR�LPSURYH�WKH�SHUIRUPDQFH�RI�H[WHQ�
VLRQ�DJHQWV�DQG�HQKDQFH�WKHLU�DELOLW\�WR�SURYLGH�TXDOLW\�H[WHQ�
VLRQ�VHUYLFHV�WR�IDUPHUV��7KHUHIRUH��WKH�RUJDQL]DWLRQ�VKRXOG�
FRQVLGHU�DOORFDWLQJ�PRUH�UHVRXUFHV�WR�LPSURYH�IDFLOLWLHV�DQG�
LQIUDVWUXFWXUH��LQFUHDVH�WKH�QXPEHU�RI�H[WHQVLRQ�DJHQWV��DQG�
LPSOHPHQW�H൵HFWLYH�PRQLWRULQJ�DQG�HYDOXDWLRQ�V\VWHPV��%\�
GRLQJ� VR�� WKH�RUJDQL]DWLRQ�FDQ�FUHDWH�DQ�HQDEOLQJ�HQYLURQ�
PHQW�WKDW�SURPRWHV�WKH�SHUIRUPDQFH�RI�H[WHQVLRQ�DJHQWV�DQG�
XOWLPDWHO\� EHQH¿WV� IDUPHUV�� ,W� LV� DOVR� HVVHQWLDO� WR� FRQWLQXH�
SURYLGLQJ�RSSRUWXQLWLHV�IRU�WUDLQLQJ�DQG�GHYHORSPHQW�WR�HQ�
VXUH�WKDW�H[WHQVLRQ�DJHQWV�UHPDLQ�PRWLYDWHG�DQG�XS�WR�GDWH�
ZLWK�WKH�ODWHVW�DJULFXOWXUDO�WHFKQRORJLHV�DQG�SUDFWLFHV�

7KH�()$6�DQDO\VLV� SUHVHQWHG� LQ�7DEOH� �� KLJKOLJKWV� WKH�
RSSRUWXQLWLHV� DQG� WKUHDWV� IDFHG� E\� DJULFXOWXUDO� H[WHQVLRQ�
DJHQW¶V�SHUIRUPDQFH��7KH�()$6�DQDO\VLV� LQGLFDWHV� WKDW�DJ�
ULFXOWXUDO� H[WHQVLRQ� DJHQWV� KDYH� VHYHUDO� RSSRUWXQLWLHV� WR�

7DEOH����7KH�UHVXOW�RI�6SHDUPDQ�FRUUHODWLRQ�UDQN
9DULDEOHV &RUUHODWLRQ�FRH൶FLHQW S�YDOXHV &DWHJRU\ &RQFOXVLRQ�WKHUHRI
$JH ����� ����� 9HU\�ZHDN 1RW�VLJQL¿FDQFH
(GXFDWLRQ �����
 ����� 6WURQJ 6LJQL¿FDQFH
:RUN�([SHULHQFH ����� ����� 9HU\�ZHDN 1RW�VLJQL¿FDQFH
0RWLYDWLRQ�'HJUHH �����
 ����� 6WURQJ 6LJQL¿FDQFH
([WHQVLRQ�DJHQW¶�+RXVHKROG� ����� ����� :HDN 1RW�VLJQL¿FDQFH
&RYHULQJ�$UHD� ����� ����� 9HU\�ZHDN 1RW�VLJQL¿FDQFH
1XPEHU�RI�DVVLVWHG�IDUPHUV �����

 ����� 9HU\�6WURQJ 6LJQL¿FDQFH
7HFKQLTXH�DQG�PHWKRG�RI�FRXQVHOLQJ �����

 ����� 6WURQJ 6LJQL¿FDQFH
7KH�DYDLODELOLW\�RI�LQIUDVWUXFWXUH ����� ����� 0RGHUDWH 1RW�VLJQL¿FDQFH
&RPSHWHQFLHV �����

 ����� 9HU\�6WURQJ 6LJQL¿FDQFH
(FRQRP\ ����� ����� 0RGHUDWH 1RW�VLJQL¿FDQFH
(QYLURQPHQW ����� ����� :HDN 1RW�VLJQL¿FDQFH
6RFLDO �����

 ����� 6WURQJ 6LJQL¿FDQFH

Note:�2QH�DQG�GRXEOHV�VWDUUHG�UHSUHVHQW�VLJQL¿FDQW�OHYHO�DW�Į� �����DQG������UHVSHFWLYHO\
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HQKDQFH�WKHLU�SHUIRUPDQFH��)LUVWO\��JRYHUQPHQW�SROLFLHV�RQ�
VXSSRUWLQJ�H[WHQVLRQ�SURJUDPV�DUH�FRQVLGHUHG�D�VLJQL¿FDQW�
RSSRUWXQLW\�ZLWK�D�ZHLJKW�RI��������DQG�D�UDWLQJ�RI������JLY�
LQJ�D� VFRUH�RI��������7KLV� VXJJHVWV� WKDW� WKH�JRYHUQPHQW� LV�
ZLOOLQJ�WR�VXSSRUW�DQG�LQYHVW�LQ�H[WHQVLRQ�SURJUDPV��ZKLFK�
FDQ�SRWHQWLDOO\�LQFUHDVH�WKH�UHVRXUFHV�DQG�IDFLOLWLHV�DYDLODEOH�
WR� H[WHQVLRQ� DJHQWV�� 6HFRQGO\�� FROODERUDWLRQ� ZLWK� UHOHYDQW�
DJHQFLHV�LV�DOVR�FRQVLGHUHG�DQ�RSSRUWXQLW\�ZLWK�D�ZHLJKW�RI�
����DQG�D�UDWLQJ�RI������JLYLQJ�D�VFRUH�RI�������,W�LPSOLHV�WKDW�
H[WHQVLRQ�DJHQWV�VKRXOG�H[SORUH�ZD\V�WR�WDNH�DGYDQWDJH�RI�
WKHVH�RSSRUWXQLWLHV�E\�EXLOGLQJ�VWURQJHU�UHODWLRQVKLSV�RWKHU�
JRYHUQPHQW�DJHQFLHV��1*2V��RU�SULYDWH�VHFWRU�HQWLWLHV�DQG�
ZRUNLQJ� FORVHO\�ZLWK� SROLF\PDNHUV� WR� HQVXUH� WKDW� JRYHUQ�
PHQW�SROLFLHV�DUH�DOLJQHG�ZLWK�WKHLU�H[WHQVLRQ�ZRUN��$FWLYHO\�
SDUWLFLSDWLQJ�LQ�WKH�GHYHORSPHQW�RI�QHZ�WHFKQRORJLHV�LQ�DJUL�
FXOWXUH��ZLWK�D�ZHLJKW�RI��������DQG�D�VFRUH�RI������LV�DOVR�DQ�
LPSRUWDQW�RSSRUWXQLW\��DV� LW�FDQ�KHOS�DJULFXOWXUDO�H[WHQVLRQ�
DJHQWV�VWD\�XS�WR�GDWH�ZLWK�WKH�ODWHVW�DGYDQFHV�LQ�WKH�¿HOG���

2Q�WKH�RWKHU�KDQG��WKH�()$6�DQDO\VLV�DOVR�VKRZV�WKDW�DJUL�
FXOWXUDO�H[WHQVLRQ�DJHQWV�DUH�IDFLQJ�VHYHUDO�WKUHDWV�WKDW�FRXOG�
SRWHQWLDOO\� KLQGHU� WKHLU� SHUIRUPDQFH�� 7KH� PRVW� VLJQL¿FDQW�
WKUHDW�LGHQWL¿HG�LV�FKDQJHV�LQ�SROLFLHV�DQG�SURYLVLRQ�LQ�H[WHQ�
VLRQ�DJHQWV¶�RUJDQL]DWLRQV��ZLWK�D�ZHLJKW�RI�����DQG�D�VFRUH�
RI�������7KLV� VXJJHVWV� WKDW� WKH�RUJDQL]DWLRQDO� VWUXFWXUHV� DQG�
SROLFLHV�WKDW�VXSSRUW�H[WHQVLRQ�DFWLYLWLHV�DUH�VXEMHFW�WR�FKDQJH��
ZKLFK�FRXOG�LPSDFW�WKH�IXQGLQJ��VWUXFWXUH��DQG�REMHFWLYHV�RI�
H[WHQVLRQ�SURJUDPV��SRWHQWLDOO\�UHGXFLQJ�WKH�H൵HFWLYHQHVV�RI�

H[WHQVLRQ�DJHQWV��&RPSOLFDWHG�DGPLQLVWUDWLRQ�SUREOHPV��ZLWK�
D�ZHLJKW�RI�����DQG�D�VFRUH�RI������DQG�KHWHURJHQHLW\�RI�IDUP�
HUV¶�EDFNJURXQG��ZLWK�D�ZHLJKW�RI�����DQG�D�VFRUH�RI������DUH�
DOVR�WKUHDWV�WKDW�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV�QHHG�WR�DGGUHVV��
$GGLWLRQDOO\�� FOLPDWH�FKDQJH�H൵HFWV�RQ�DJULFXOWXUDO�SURGXF�
WLRQ�DUH�DOVR�FRQVLGHUHG�D�WKUHDW��ZLWK�D�ZHLJKW�RI�����DQG�D�
UDWLQJ�RI������JLYLQJ�D�VFRUH�RI�������7KLV� LQGLFDWHV� WKDW� WKH�
H൵HFWV� RI� FOLPDWH� FKDQJH� FRXOG� UHGXFH� DJULFXOWXUDO� SURGXF�
WLRQ�DQG�LPSDFW�WKH�VHUYLFHV�SURYLGHG�E\�H[WHQVLRQ�DJHQWV��DV�
XQSUHGLFWDEOH�ZHDWKHU� SDWWHUQV� DQG� H[WUHPH�ZHDWKHU� HYHQWV�
FDQ�D൵HFW�DJULFXOWXUDO�SURGXFWLYLW\�DQG�OLYHOLKRRGV��,Q�FRQFOX�
VLRQ�� WKH�()$6�DQDO\VLV�VXJJHVWV� WKDW�DJULFXOWXUDO�H[WHQVLRQ�
DJHQWV�QHHG�WR�WDNH�DGYDQWDJH�RI�WKH�RSSRUWXQLWLHV�DYDLODEOH�WR�
WKHP�ZKLOH�PLWLJDWLQJ�WKH�WKUHDWV�WKH\�IDFH��%\�FROODERUDWLQJ�
ZLWK� UHOHYDQW� DJHQFLHV�� SDUWLFLSDWLQJ� LQ� WKH� GHYHORSPHQW� RI�
QHZ�WHFKQRORJLHV��DQG�OHYHUDJLQJ�JRYHUQPHQW�VXSSRUW��H[WHQ�
VLRQ�DJHQWV�FDQ�SRWHQWLDOO\�HQKDQFH�WKHLU�SHUIRUPDQFH��$W�WKH�
VDPH�WLPH��DGGUHVVLQJ�FRPSOLFDWHG�DGPLQLVWUDWLRQ�SUREOHPV��
WKH�KHWHURJHQHLW\�RI�IDUPHUV¶�EDFNJURXQG��DQG�WKH�H൵HFWV�RI�
FOLPDWH�FKDQJH�FDQ�KHOS�H[WHQVLRQ�DJHQWV�PLWLJDWH�WKH�WKUHDWV�
WKH\�IDFH�DQG�LPSURYH�WKHLU�SHUIRUPDQFH��

SWOT Analysis
$IWHU�FRQGXFWLQJ� ,)$6�DQG�()$6�DQDO\VHV�� WKH�6:27�

PDWUL[�ZDV� FUHDWHG� WR� GHWHUPLQH� WKH� DSSURSULDWH� VWUDWHJLHV�
IRU�LPSURYLQJ�WKH�SHUIRUPDQFH�RI�WKH�DJULFXOWXUDO�H[WHQVLRQ�
SURJUDP��%DVHG�RQ� WKH� ,)$6�DQG�()$6�DQDO\VLV�� LW� LV� HYL�
GHQW�WKDW�WKH�H[WHQVLRQ�VHUYLFHV�SURJUDP�KDV�PRUH�VWUHQJWKV�

Table 3. The result of IFAS calculation
1R 9DULDEOH :HLJKW 5DWLQJ 6FRUH

6WUHQJWK
� &ODULW\�RI�H[WHQVLRQ�ZRUN�

SURJUDPV
��� ��� ����

� 8VLQJ�LQWHUQHW�DV�D�WRRO�IRU�
FROOHFWLQJ�LQIRUPDWLRQ

��� ��� ����

� +LJK�PRWLYDWLRQ�RI�H[WHQVLRQ�
DJHQWV

��� ��� ����

� -RLQ�ZRUNVKRS�DQG�WUDLQLQJ�
SURJUDPV

��� � ���

7RWDO � ����
:HDNQHVV

� /LPLWHG�EXGJHW�IRU�H[WHQVLRQ�
SURJUDPV

��� � ���

� ,QDGHTXDWH�IDFLOLWLHV�DQG��
LQIUDVWUXFWXUH

��� � ���

� /DFN�RI�PRQLWRULQJ��
SHUIRUPDQFH

��� ��� ����

� /LPLWHG�QXPEHU�RI�H[WHQVLRQ�
DJHQWV

��� ��� ����

7RWDO � ����
,)$6�7RWDO ���� Table 4. The result of EFAS calculation

1R 9DULDEOH :HLJKW 5DWLQJ 6FRUH
2SSRUWXQLW\

� *RYHUQPHQW�SROLFLHV�RQ��
VXSSRUWLQJ�H[WHQVLRQ�SURJUDP ������ ��� �����

�
&ROODERUDWLRQ�ZLWK�UHOHYDQW�
DJHQFLHV ��� ��� ����

�
$FWLYHO\�SDUWLFLSDWHG��
RQ�GHYHORSPHQW�RI�QHZ��
WHFKQRORJLHV�LQ�DJULFXOWXUH ������ ��� �����

� 7RWDO � ����
7KUHDW

� &RPSOLFDWHG�DGPLQLVWUDWLRQ�
SUREOHPV ��� ��� ����

�
+HWHURJHQHLW\�RI�IDUPHUV¶�
EDFNJURXQG ��� ��� ����

�
&OLPDWH�FKDQJH�H൵HFWV��
RQ�DJULFXOWXUDO�SURGXFWLRQ ��� ��� ����

�
&KDQJHV�RI�SROLFLHV��
DQG�SURYLVLRQ�LQ�H[WHQVLRQ��
DJHQWV¶�RUJDQL]DWLRQV ��� ��� ���

� 7RWDO � ����
� ()$6�7RWDO ����
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DQG�RSSRUWXQLWLHV�FRPSDUHG�WR�ZHDNQHVVHV�DQG�WKUHDWV��7KH�
,)$6�VFRUH�RI������DQG�()$6�VFRUH�RI������LQGLFDWH�WKDW�WKH�
SURJUDP�LV�GRLQJ�UHODWLYHO\�ZHOO��DQG�WKHUH�LV�D�SRWHQWLDO�IRU�
IXUWKHU�JURZWK�DQG�LPSURYHPHQW��2QH�RI� WKH�NH\�VWUHQJWKV�
RI�WKH�H[WHQVLRQ�VHUYLFHV�SURJUDP�LV�WKH�FODULW\�RI�H[WHQVLRQ�
ZRUN�SURJUDPV��,)$6�6����ZKLFK�DOORZV�IDUPHUV�WR�XQGHU�
VWDQG�WKH�JRDOV�DQG�REMHFWLYHV�RI�WKH�SURJUDP��)XUWKHUPRUH��
WKH� SURJUDP�XWLOL]HV� ,&7� �,)$6�6��� WR� FROOHFW� LQIRUPDWLRQ�
DQG�GDWD��PDNLQJ�LW�HDVLHU�WR�SURYLGH�DFFXUDWH�DQG�XS�WR�GDWH�
LQIRUPDWLRQ� WR� IDUPHUV�� 7KH� KLJK� PRWLYDWLRQ� RI� H[WHQVLRQ�
DJHQWV� �,)$6�6���DQG� WKHLU�SDUWLFLSDWLRQ� LQ�ZRUNVKRSV�DQG�
WUDLQLQJ�SURJUDPV��,)$6�6���DOVR�FRQWULEXWH�WR�WKH�SURJUDP¶V�
VXFFHVV�� ,Q� WHUPV�RI�RSSRUWXQLWLHV�� FROODERUDWLRQ�ZLWK� UHOH�
YDQW� DJHQFLHV� �()$6�2��� DQG� DFWLYHO\�SDUWLFLSDWLQJ� LQ� WKH�
GHYHORSPHQW�RI�QHZ�WHFKQRORJLHV�LQ�DJULFXOWXUH��()$6�2���
FDQ� IXUWKHU� HQKDQFH� WKH� SURJUDP¶V� H൵HFWLYHQHVV��7KH� JRY�
HUQPHQW¶V�SROLFLHV�RQ�VXSSRUWLQJ�H[WHQVLRQ�SURJUDPV��()$6�
2���DOVR�SURYLGH�DQ�RSSRUWXQLW\�IRU�WKH�SURJUDP�WR�UHFHLYH�
PRUH�IXQGLQJ�DQG�VXSSRUW�

+RZHYHU��WKHUH�DUH�DOVR�ZHDNQHVVHV�DQG�WKUHDWV�WKDW�QHHG�
WR�EH�DGGUHVVHG��7KH�OLPLWHG�EXGJHW�IRU�H[WHQVLRQ�SURJUDPV�
�,)$6�:���DQG�LQDGHTXDWH�IDFLOLWLHV�DQG�LQIUDVWUXFWXUH��,)$6�
:���FDQ�KLQGHU�WKH�SURJUDP¶V�SURJUHVV��7KH�ODFN�RI�PRQLWRU�
LQJ�SHUIRUPDQFH� �,)$6�:���DQG� OLPLWHG�QXPEHU�RI� H[WHQ�
VLRQ�DJHQWV��,)$6�:���DOVR�UHTXLUH�DWWHQWLRQ��&RPSOLFDWHG�
DGPLQLVWUDWLRQ� SUREOHPV� �()$6� 7��� DQG� KHWHURJHQHLW\� RI�
IDUPHUV¶�EDFNJURXQG��()$6�7���FDQ�SRVH�FKDOOHQJHV�WR�WKH�
SURJUDP¶V�LPSOHPHQWDWLRQ��&OLPDWH�FKDQJH�H൵HFWV�RQ�DJUL�
FXOWXUDO�SURGXFWLRQ��()$6�7���DQG�FKDQJHV�LQ�SROLFLHV�DQG�
SURYLVLRQ�LQ�H[WHQVLRQ�DJHQWV¶�RUJDQL]DWLRQV��()$6�7���DOVR�
UHTXLUH� DWWHQWLRQ�� 7R� DGGUHVV� WKH� ZHDNQHVVHV� DQG� WKUHDWV��
DSSURSULDWH�H[WHQVLRQ�SURJUDPV� WKDW� VXLW� WKH�FXOWXUDO�EDFN�
JURXQG�RI�IDUPHUV��,)$6�6:���DQG�RSWLPL]LQJ�WKH�PRWLYD�
WLRQ�RI�H[WHQVLRQ�DJHQWV�LQ�WKH�XVH�RI�,&7��,)$6�6:���FDQ�
EH� LPSOHPHQWHG�� 8WLOL]LQJ� UHOHYDQW� DJHQFLHV� IRU� JDWKHULQJ�
IXQGLQJ��,)$6�6:���DQG�LPSURYLQJ�IDFLOLWLHV�DQG�LQIUDVWUXF�
WXUH��,)$6�6:���FDQ�DOVR�KHOS�DGGUHVV�WKH�ZHDNQHVVHV��)XU�
WKHUPRUH��XWLOL]LQJ�,&7��,)$6�62��DQG�62���DQG�DOO�UHODWHG�

Table 5. SWOT matrix
,QWHUQDO

([WHUQDO

6WUHQJWKV��6� :HDNQHVV��:�
���&ODULW\�RI�H[WHQVLRQ�ZRUN�SURJUDP������ ���/LPLWHG�EXGJHW�IRU�H[WHQVLRQ�SURJUDPV�������
���8VLQJ�LQWHUQHW�DV�D�WRRO�IRU�FROOHFWLQJ�LQIRUPD�
WLRQ������

���,QDGHTXDWH�IDFLOLWLHV�DQG�LQIUDVWUXFWXUH�������

���+LJK�PRWLYDWLRQ�RI�H[WHQVLRQ�DJHQWV������� ���/DFN�RI�PRQLWRULQJ�SHUIRUPDQFH�������
���-RLQ�ZRUNVKRS�DQG�WUDLQLQJ�SURJUDP������� ���/LPLWHG�QXPEHU�RI�H[WHQVLRQ�DJHQWV������

2SSRUWXQLWLHV��2� 62 6:
���*RYHUQPHQW�SROLFLHV�RQ�VXSSRUW�
LQJ�H[WHQVLRQ�SURJUDP�����������

���,QFUHDVLQJ�WKH�QXPEHU�RI�ZRUNVKRS�DQG�
WUDLQLQJ�SURJUDPV�LQ�FROODERUDWLRQ�ZLWK�UHOHYDQW�
DJHQFLHV���6�����2��

���,PSURYLQJ�DQG�HQKDQFLQJ�WKH�IDFLOLWLHV�DQG�
LQIUDVWUXFWXUH�IRU�LQFUHDVLQJ�DJULFXOWXUDO�SURGXF�
WLRQ��:�����2�����2��

���&ROODERUDWLRQ�ZLWK�UHOHYDQW�
DJHQFLHV�������

���8WLOL]LQJ�,&7�DV�D�WRRO�IRU�FROOHFWLQJ�WKH�
QHZHVW�SURJUDPV�RU�DJHQGDV�DERXW�FRXQVHOLQJ�
LQIRUPDWLRQ�E\�XVLQJ�VXSSRUW�IURP�JRYHUQPHQW�
�6�����6�����2�����2��

���8WLOL]LQJ�UHOHYDQW�DJHQFLHV�IRU�JDWKHULQJ�
IXQGLQJ��:�����2��

���$FWLYHO\�SDUWLFLSDWHG�RQ�GHYHO�
RSPHQW�RI�QHZ�WHFKQRORJLHV�LQ�
DJULFXOWXUH����������

���$OO�UHODWHG�DJHQFLHV�LQYROYHG�LQ�WKH�H[WHQVLRQ�
VHUYLFHV�SURJUDPV��6�����2�����2��

7KUHDWV��7� 67 :7
���&RPSOLFDWHG�DGPLQLVWUDWLRQ�SURE�
OHPV�������

��0DNLQJ�DSSURSULDWH�H[WHQVLRQ�SURJUDPV�WKDW�
VXLW�ZLWK�FXOWXUDO�IRVWHUHG�IDUPHUV��6�����7��

���*RYHUQPHQW�PDNH�D�FOHDU�SROLF\�LQ�WHUPV�RI�
H[WHQVLRQ�IXQGLQJ�WR�UHDOL]H�³RQH�YLOODJH�RQH�
DJHQWV´��:�����:�����7��

���+HWHURJHQHLW\�RI�IDUPHUV¶�EDFN�
JURXQG�������

��2SWLPL]LQJ�WKH�PRWLYDWLRQ�RI�H[WHQVLRQ�DJHQWV�
LQ�WKH�XVH�RI�,&7�IRU�KDQGOLQJ�DGPLQLVWUDWLRQ��
DQDO\]LQJ�WKH�H൵HFW�RI�FOLPDWH�FKDQJH�DQG�
LQFUHDVLQJ�WKH�UDWH�RI�VXFFHVVIXO�IDUPHU�EXVLQHVV�
�6�����6�����7�����7��

���,PSURYLQJ�WKH�IDFLOLWLHV�DQG�LQIUDVWUXFWXUH�E\�
DSSO\LQJ�DXWRPDWLF�ZHDWKHU�VWDWLRQ�WR�DQDO\]H�
FOLPDWH�FKDQJH�H൵HFWV�RQ�DJULFXOWXUH��:�����7��

���&OLPDWH�FKDQJH�H൵HFWV�RQ�DJUL�
FXOWXUDO�SURGXFWLRQ�������
���&KDQJHV�RI�SROLFLHV�DQG�SURYL�
VLRQ�LQ�H[WHQVLRQ�DJHQWV¶�RUJDQL]D�
WLRQV�������
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DJHQFLHV�LQYROYHG�LQ�WKH�H[WHQVLRQ�VHUYLFHV�SURJUDPV��,)$6�
62��DQG�62���FDQ�WDNH�DGYDQWDJH�RI�WKH�RSSRUWXQLWLHV�SUH�
VHQWHG��,Q�FRQFOXVLRQ��WKH�,)$6�DQG�()$6�DQDO\VLV�SURYLGHV�
D� FRPSUHKHQVLYH� RYHUYLHZ� RI� WKH� H[WHQVLRQ� VHUYLFHV� SUR�
JUDP��KLJKOLJKWLQJ�LWV�VWUHQJWKV��ZHDNQHVVHV��RSSRUWXQLWLHV��
DQG� WKUHDWV��%\�DGGUHVVLQJ� WKH�ZHDNQHVVHV�DQG� WKUHDWV�DQG�
WDNLQJ�DGYDQWDJH�RI� WKH�RSSRUWXQLWLHV�SUHVHQWHG�� WKH�H[WHQ�
VLRQ�VHUYLFHV�SURJUDP�FDQ�IXUWKHU�HQKDQFH�LWV�H൵HFWLYHQHVV�
DQG�FRQWULEXWH�WR�WKH�JURZWK�DQG�GHYHORSPHQW�RI�DJULFXOWXUH�
LQ�WKH�UHJLRQ��7DEOH����

7KH�GL൵HUHQFH�LQ�WKH�ZHLJKWHG�VFRUHV�RI�WKH�LQWHUQDO�IDF�
WRUV�EHWZHHQ�VWUHQJWKV��������DQG�ZHDNQHVVHV��������LV������
ZLWK�ZHDNQHVVHV�KDYLQJ�D�VOLJKWO\�KLJKHU�VFRUH��,Q�FRQWUDVW��
WKH�GL൵HUHQFH�LQ�WKH�ZHLJKWHG�VFRUHV�RI�WKH�H[WHUQDO�IDFWRUV�
EHWZHHQ�RSSRUWXQLWLHV��������DQG�WKUHDWV��������LV�������ZLWK�
WKUHDWV� KDYLQJ� D� VLJQL¿FDQWO\� KLJKHU� VFRUH�� 7KHUHIRUH�� WKH�
VWUDWHJ\� FKRVHQ� LV�:7��7KH�:7� VWUDWHJ\� DLPV� WR� LPSURYH�
ZHDNQHVVHV�E\�XWLOL]LQJ�H[WHUQDO�RSSRUWXQLWLHV��6RPHWLPHV��D�
FRPSDQ\�PD\�KDYH�VLJQL¿FDQW�H[WHUQDO�RSSRUWXQLWLHV��EXW�LQ�
WHUQDO�ZHDNQHVVHV�SUHYHQW�LW�IURP�WDNLQJ�DGYDQWDJH�RI�WKHP��
6WUDWHJLHV�WKDW�FDQ�EH�XVHG�WR�DGGUHVV�ZHDNQHVVHV�DQG�WKUHDWV�
LQFOXGH�LPSURYLQJ�WKH�LQIUDVWUXFWXUH�DQG�HTXLSPHQW�WR�PRQL�
WRU�ZHDWKHU�FKDQJHV�

QSPM Analysis
7KLV�VWXG\�HPSOR\V� WKH�4630�DV� WKH�¿QDO�VWDJH� LQ� WKH�

VWUDWHJ\� IRUPXODWLRQ�SURFHVV��ZKLFK� DLPV� WR� GHWHUPLQH� WKH�
SULRULW\�VWUDWHJLHV�IURP�WKH�EHVW�RSWLRQV�IRXQG�LQ�WKH�6:27�
PDWUL[� DQG� HVWDEOLVK� WKH� UHODWLYH� DWWUDFWLYHQHVV� RI� VHOHFWHG�
VWUDWHJLF� YDULDWLRQV��$IWHU� LGHQWLI\LQJ� WKH� VWUDWHJLF� DOWHUQD�
WLYHV��WKH�4630�WRRO�HYDOXDWHV�WKH�LQWHUQDO�DQG�H[WHUQDO�IDF�
WRUV�WKDW�LQÀXHQFH�WKH�LPSOHPHQWDWLRQ�RI�WKHVH�VWUDWHJLHV�E\�
DVVLJQLQJ�ZHLJKWDJH�YDOXHV� WR� WKHVH� IDFWRUV� EDVHG�RQ� WKHLU�
UHODWLYH� LPSRUWDQFH� WR� WKH� RUJDQL]DWLRQ�� 6XEVHTXHQWO\�� WKH�
4630�WRRO�FDOFXODWHV�WKH�7RWDO�$WWUDFWLYHQHVV�6FRUH��7$6��
IRU�HDFK�VWUDWHJLF�DOWHUQDWLYH�XVLQJ�WKHVH�ZHLJKWDJH�YDOXHV��
7KH�DOWHUQDWLYH�ZLWK�WKH�KLJKHVW�7$6�LV�FRQVLGHUHG�WKH�SULRU�
LW\�VWUDWHJ\��7KH�GHFLVLRQ�PDNLQJ�SURFHVV�LQYROYHV�FRPSDU�
LQJ�HDFK�IRUPXODWHG�VWUDWHJ\�DJDLQVW�HDFK�NH\�LQGLFDWRU�ZLWK�
LQWHUQDO�DQG�H[WHUQDO�ZHLJKW�YDOXHV���7DEOH����

7KH� DQDO\VLV� RI� WKH� LQWHUQDO� VWUDWHJ\� IDFWRUV� LQGLFDWHV�
WKDW� LPSURYLQJ� WKH� WUDLQLQJ� DFWLYLWLHV�RI� H[WHQVLRQ�ZRUNHUV�
WKURXJK�LQWHU�DJHQF\�FROODERUDWLRQ�WR�HQKDQFH�WKHLU�FRPSH�
WHQFLHV� �:7�� LV� WKH�¿UVW�SULRULW\�VWUDWHJ\��ZLWK�D� WRWDO�7$6�
YDOXH�RI��������7KLV�¿QGLQJ�VXSSRUWV�WKH�LPSRUWDQFH�RI�LP�

SURYLQJ�WKH�FRPSHWHQFH�RI�H[WHQVLRQ�ZRUNHUV�DQG�KLJKOLJKWV�
WKH�QHHG�IRU�LQWHU�DJHQF\�FROODERUDWLRQ�LQ�DFKLHYLQJ�WKLV�JRDO��
2XU�UHVXOW�DOVR�LGHQWL¿HV�WKH�:7�VWUDWHJ\�DV�WKH�KLJKHVW�DO�
WHUQDWLYH�VWUDWHJ\�EDVHG�RQ�WKH�4630�FDOFXODWLRQ�RI�WKH�NH\�
LQWHUQDO�H[WHUQDO�IDFWRUV��+RZHYHU��LW¶V�HVVHQWLDO�WR�QRWH�WKDW�
WKHVH�UHVXOWV�DUH�RQO\�DV�JRRG�DV�WKH�DFFXUDF\�RI�WKH�GDWD�DQG�
DVVXPSWLRQV�XVHG�LQ�WKH�DQDO\VLV��7KHUHIRUH��LW¶V�LPSRUWDQW�WR�
LQWHUSUHW�WKH�4630�UHVXOWV�FDXWLRXVO\�DQG�FRQVLGHU�RWKHU�IDF�
WRUV�WKDW�PD\�LQÀXHQFH�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�

Discussion

7KH�6SHDUPDQ�FRUUHODWLRQ�DQDO\VLV�UHYHDOHG�WKDW�VHYHUDO�
IDFWRUV� ZHUH� VLJQL¿FDQWO\� FRUUHODWHG�ZLWK� WKH� SHUIRUPDQFH�
RI�DJULFXOWXUDO�H[WHQVLRQ�DJHQWV��(GXFDWLRQ��PRWLYDWLRQ�GH�
JUHH��QXPEHU�RI�DVVLVWHG�IDUPHUV��WHFKQLTXH�DQG�PHWKRG�RI�
FRXQVHOLQJ�� FRPSHWHQFLHV�� DQG� VRFLDO� IDFWRUV� ZHUH� LGHQWL�
¿HG�DV� LPSRUWDQW� IDFWRUV� WKDW� LQÀXHQFH� WKH�SHUIRUPDQFH�RI�
DJULFXOWXUDO� H[WHQVLRQ� DJHQWV��ZKLOH� DJH��ZRUN� H[SHULHQFH��
H[WHQVLRQ� DJHQW¶V� KRXVHKROG�� FRYHULQJ� DUHD�� DYDLODELOLW\� RI�
LQIUDVWUXFWXUH��HFRQRP\��DQG�HQYLURQPHQW�KDG�QR�VLJQL¿FDQW�
FRUUHODWLRQ�ZLWK�WKHLU�SHUIRUPDQFH��7KHVH�¿QGLQJV�DUH�FRQ�
VLVWHQW�ZLWK�SUHYLRXV�VWXGLHV�WKDW�KDYH�LGHQWL¿HG�HGXFDWLRQ��
PRWLYDWLRQ�� FRPSHWHQFLHV�� DQG� VRFLDO� IDFWRUV� DV� LPSRUWDQW�
SUHGLFWRUV� RI� DJULFXOWXUDO� H[WHQVLRQ� ZRUNHUV¶� SHUIRUPDQFH�
�%DUXZDGL�HW�DO���������%HOD\�	�$EHEDZ��������5DJDVD�HW�
DO��� ������5DPRUDWKXGL�	�7HUEODQFKH�� ������:DODQJDGL� HW�
DO����������7KH�UHVXOWV�RI�WKH�VWXG\�DUH�FRQVLVWHQW�ZLWK�SUH�
YLRXV�UHVHDUFK�WKDW�KDV�LGHQWL¿HG�HGXFDWLRQ�DQG�WUDLQLQJ�DV�
LPSRUWDQW� IDFWRUV� LQÀXHQFLQJ� WKH� SHUIRUPDQFH� RI� DJULFXO�
WXUDO�H[WHQVLRQ�DJHQWV��)RU�H[DPSOH��D�VWXG\�E\�5DJDVD�HW�DO��
������� IRXQG� WKDW� WUDLQLQJ� DQG� H[SHULHQFH�ZHUH� VLJQL¿FDQW�
GHWHUPLQDQWV�RI�WKH�SHUIRUPDQFH�RI�H[WHQVLRQ�DJHQWV�LQ�&RQ�
JR��6LPLODUO\��D�VWXG\�E\�7XFKLWHFKL�	�/HH��������LQ�0DODZL�
IRXQG�WKDW�HGXFDWLRQ�DQG�WUDLQLQJ�VLJQL¿FDQWO\�LQÀXHQFHG�WKH�
H൵HFWLYHQHVV�RI�DJULFXOWXUDO�H[WHQVLRQ�VHUYLFHV��7KH�¿QGLQJ�
WKDW�VRFLDO�IDFWRUV�DUH�LPSRUWDQW�IRU�VXVWDLQDEOH�DJULFXOWXUH�LV�
DOVR�VXSSRUWHG�E\�SUHYLRXV�UHVHDUFK��)RU�H[DPSOH��D�VWXG\�E\�
%HQLQ�HW�DO���������IRXQG�WKDW�VRFLDO�IDFWRUV��VXFK�DV�VRFLDO�
QHWZRUNV�DQG�WUXVW��ZHUH�LPSRUWDQW�IRU�WKH�DGRSWLRQ�RI�VXV�
WDLQDEOH�DJULFXOWXUDO�SUDFWLFHV�LQ�8JDQGD��

)XUWKHUPRUH��WKH�,)$6�DQDO\VLV�UHYHDOHG�WKDW�WKH�DJULFXO�
WXUDO� H[WHQVLRQ� DJHQW¶V� SHUIRUPDQFH� KDG�PRUH�ZHDNQHVVHV�
WKDQ� VWUHQJWKV�� ZLWK� ZHDNQHVVHV� KDYLQJ� D� VOLJKWO\� KLJKHU�
VFRUH�� 7KLV� VXJJHVWV� WKDW� WKH� ZHDNQHVVHV� RI� WKH� SURJUDP�
QHHG� PRUH� DWWHQWLRQ� DQG� LPSURYHPHQW�� 7KH� ()$6� DQDO\�
VLV� DOVR� LGHQWL¿HG� VHYHUDO� H[WHUQDO� WKUHDWV� WKDW�PD\� KLQGHU�
WKH�SHUIRUPDQFH�RI�H[WHQVLRQ�DJHQWV��VXFK�DV�WKH�H൵HFWV�RI�
FOLPDWH� FKDQJH� DQG� FRPSOLFDWHG� DGPLQLVWUDWLRQ� SUREOHPV��
7KHVH�¿QGLQJV�DUH�FRQVLVWHQW�ZLWK�SUHYLRXV�VWXGLHV�WKDW�KDYH�

Table 6. The value of QSPM results based on their TAS
6WUDWHJ\ 7RWDO�5HODWLYH�DWWUDFWLYHQHVV 5DQN
)LUVW�VWUDWHJ\ ����� ,
6HFRQG�VWUDWHJ\ ���� ,,
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KLJKOLJKWHG� WKH� LPSRUWDQFH� RI� DGGUHVVLQJ� LQWHUQDO� ZHDN�
QHVVHV� DQG� H[WHUQDO� WKUHDWV� WR� LPSURYH� WKH�SHUIRUPDQFH�RI�
DJULFXOWXUDO�H[WHQVLRQ�ZRUNHUV��0DQVRXU�HW�DO���������6DELU�
HW�DO����������7KH�UHFRPPHQGDWLRQ�WR�LPSURYH�IDFLOLWLHV�DQG�
LQIUDVWUXFWXUH�DQG�LQFUHDVH�WKH�QXPEHU�RI�H[WHQVLRQ�DJHQWV�LV�
DOVR�FRQVLVWHQW�ZLWK�SUHYLRXV�UHVHDUFK��$QVDUL�HW�DO�������D��
$QVDUL�HW�DO�������E���6WXG\�E\�$SDQWDNX�HW�DO�� �������DQG�
$QWZL�$J\HL�	�6WULQJHU��������IRXQG�WKDW�WKH�ODFN�RI�IDFLOL�
WLHV�DQG�UHVRXUFHV�ZDV�D�VLJQL¿FDQW�FRQVWUDLQW�WR�WKH�SHUIRU�
PDQFH�RI�H[WHQVLRQ�DJHQWV��6LPLODUO\��D�VWXG\�E\�$VKUDI�	�
<RXVDI�+DVVDQ���������IRXQG�WKDW�WKH�VKRUWDJH�RI�H[WHQVLRQ�
DJHQWV�ZDV�D�PDMRU�FKDOOHQJH�LQ�SURYLGLQJ�TXDOLW\�H[WHQVLRQ�
VHUYLFHV�WR�IDUPHUV��7KH�UHFRPPHQGDWLRQ�WR�DGGUHVV�ZHDN�
QHVVHV�E\�XWLOL]LQJ�H[WHUQDO�RSSRUWXQLWLHV� LV�DOVR�VXSSRUWHG�
E\�SUHYLRXV�UHVHDUFK��)RU�H[DPSOH��D�VWXG\�E\���3UDVHW\R�	�
+DULDQL��������IRXQG�WKDW�FROODERUDWLRQ�ZLWK�RWKHU�RUJDQL]D�
WLRQV�ZDV�DQ�H൵HFWLYH�VWUDWHJ\�IRU�RYHUFRPLQJ�WKH�FKDOOHQJHV�
IDFHG�E\�H[WHQVLRQ�DJHQWV�

7KH�6:27�PDWUL[�LGHQWL¿HG�WKH�:7�VWUDWHJ\��LPSURYLQJ�
ZHDNQHVVHV�E\�XWLOL]LQJ� H[WHUQDO� RSSRUWXQLWLHV�� DV� WKH�EHVW�
VWUDWHJ\� WR� HQKDQFH� WKH� SHUIRUPDQFH� RI� H[WHQVLRQ� DJHQWV��
7KLV�VWUDWHJ\�DLPHG�WR�UHGXFH�LQWHUQDO�ZHDNQHVVHV�DQG�DYRLG�
H[WHUQDO� WKUHDWV�E\� LPSURYLQJ� WKH� LQIUDVWUXFWXUH�DQG�HTXLS�
PHQW� WR�PRQLWRU�ZHDWKHU� FKDQJHV��7KH� VWUDWHJ\�SULRULWL]HG�
WKH�LPSURYHPHQW�RI�WKH�WUDLQLQJ�DFWLYLWLHV�RI�H[WHQVLRQ�ZRUN�
HUV�WKURXJK�LQWHU�DJHQF\�FROODERUDWLRQ�WR�HQKDQFH�WKHLU�FRP�
SHWHQFLHV�� 7KH� 4630� DQDO\VLV� IXUWKHU� VXSSRUWHG� WKH� :7�
VWUDWHJ\�DV�WKH�KLJKHVW�DOWHUQDWLYH�VWUDWHJ\�EDVHG�RQ�WKH�NH\�
LQWHUQDO�H[WHUQDO� IDFWRUV�� ,Q� WKLV�FDVH�� WKH�DQDO\VLV�VXJJHVWV�
WKDW� WKH� ³:7´� VWUDWHJ\� �LPSURYLQJ� ZHDNQHVVHV� E\� XWLOL]�
LQJ�H[WHUQDO�RSSRUWXQLWLHV��LV�WKH�PRVW�VXLWDEOH�DSSURDFK�IRU�
LPSURYLQJ�WKH�SHUIRUPDQFH�RI�H[WHQVLRQ�DJHQWV��7KLV�VWUDW�
HJ\� DLPV� WR� DGGUHVV� WKH� LQWHUQDO� ZHDNQHVVHV� RI� H[WHQVLRQ�
DJHQWV��VXFK�DV�WKH�QHHG�IRU�PRUH�WUDLQLQJ�DQG�GHYHORSPHQW��
E\� OHYHUDJLQJ�H[WHUQDO�RSSRUWXQLWLHV�� VXFK�DV�FROODERUDWLQJ�
ZLWK� RWKHU� DJHQFLHV� WR� LPSURYH� WUDLQLQJ� SURJUDPV� �$QWZL�
$J\HL�	�6WULQJHU��������$SDQWDNX�HW�DO���������0DLDQJZD�
HW�DO���������3UDVHW\R�	�+DULDQL��������5DJDVD�HW�DO����������
2QH�ZD\�WR�LPSOHPHQW�WKH�³:7´�VWUDWHJ\�LV�WR�LQYHVW�LQ�LQ�
IUDVWUXFWXUH� DQG� HTXLSPHQW� WKDW� FDQ� KHOS� H[WHQVLRQ� DJHQWV�
PRQLWRU� ZHDWKHU� FKDQJHV� DQG� SURYLGH� XS�WR�GDWH� LQIRUPD�
WLRQ�WR�IDUPHUV��$QWZL�$J\HL�	�6WULQJHU���������)RU�H[DP�
SOH��E\�SURYLGLQJ�H[WHQVLRQ�DJHQWV�ZLWK�ZHDWKHU�PRQLWRULQJ�
WRROV�VXFK�DV�VHQVRUV�RU�VDWHOOLWH�LPDJHU\��WKH\�FDQ�SURYLGH�
IDUPHUV�ZLWK�UHDO�WLPH�LQIRUPDWLRQ�RQ�ZHDWKHU�SDWWHUQV�DQG�
PDNH� LQIRUPHG� GHFLVLRQV� DERXW� FURS� PDQDJHPHQW�� 7KLV�
FDQ�KHOS� LPSURYH� WKH�TXDOLW\�RI�H[WHQVLRQ�VHUYLFHV�DQG�XO�
WLPDWHO\�LQFUHDVH�WKH�SURGXFWLYLW\�DQG�SUR¿WDELOLW\�RI�IDUP�
LQJ�DFWLYLWLHV��$QRWKHU�VWUDWHJ\�WKDW�FDQ�EH�LPSOHPHQWHG�WR�
LPSURYH�WKH�SHUIRUPDQFH�RI�H[WHQVLRQ�DJHQWV�LV�WR�LQFUHDVH�

WKH�QXPEHU�RI� H[WHQVLRQ�DJHQWV� LQ� WKH�¿HOG� �5DJDVD�HW� DO���
������ 5XVOL\DGL� HW� DO��� ������ 6DELU� HW� DO��� �������7KLV� FDQ�
EH� DFKLHYHG�E\�KLULQJ� DQG� WUDLQLQJ�PRUH� H[WHQVLRQ�DJHQWV��
DV�ZHOO�DV�SURYLGLQJ�WKHP�ZLWK�WKH�QHFHVVDU\�UHVRXUFHV�DQG�
HTXLSPHQW�WR�SHUIRUP�WKHLU�GXWLHV�H൵HFWLYHO\��$QWZL�$J\HL�
	�6WULQJHU��������5DJDVD�HW�DO���������6DELU�HW�DO����������)RU�
H[DPSOH�� E\� SURYLGLQJ� H[WHQVLRQ� DJHQWV�ZLWK� VPDUWSKRQHV�
RU� WDEOHWV�� WKH\� FDQ� DFFHVV� LQIRUPDWLRQ� DQG� FRPPXQLFDWH�
ZLWK�IDUPHUV�PRUH�H൶FLHQWO\��OHDGLQJ�WR�LPSURYHG�H[WHQVLRQ�
VHUYLFHV��$GGLWLRQDOO\��FROODERUDWLRQ�ZLWK�UHOHYDQW�DJHQFLHV�
FDQ�DOVR�KHOS�LPSURYH�WKH�SHUIRUPDQFH�RI�H[WHQVLRQ�DJHQWV�
�+DLOX� HW� DO��� ������0DLDQJZD� HW� DO��� ������ 5DJDVD� HW� DO���
������ 5XVOL\DGL� HW� DO��� ������ 6DELU� HW� DO��� �������7KLV� FDQ�
EH�DFKLHYHG�E\�HVWDEOLVKLQJ�SDUWQHUVKLSV�ZLWK�UHVHDUFK�LQVWL�
WXWLRQV��XQLYHUVLWLHV��DQG�RWKHU�UHOHYDQW�RUJDQL]DWLRQV�WR�GH�
YHORS�QHZ�WHFKQRORJLHV�DQG�SUDFWLFHV�WKDW�FDQ�EH�VKDUHG�ZLWK�
IDUPHUV��%HOD\�	�$EHEDZ��������1DWDOLQLQJVLK�HW�DO���������
6DZLWUL�HW�DO����������%\�GRLQJ�VR��H[WHQVLRQ�DJHQWV�FDQ�VWD\�
XS�WR�GDWH�ZLWK� WKH� ODWHVW� GHYHORSPHQWV� LQ� DJULFXOWXUH� DQG�
SURYLGH�IDUPHUV�ZLWK�LQQRYDWLYH�VROXWLRQV�WKDW�FDQ�KHOS�WKHP�
LQFUHDVH�SURGXFWLYLW\�DQG�SUR¿WDELOLW\�

2YHUDOO�� WKH� ,)$6�� ()$6�� 6:27� PDWUL[�� DQG� 4630�
DQDO\VHV�SURYLGH�D�FRPSUHKHQVLYH�XQGHUVWDQGLQJ�RI�WKH�IDF�
WRUV� WKDW� D൵HFW� WKH� SHUIRUPDQFH� RI� DJULFXOWXUDO� H[WHQVLRQ�
DJHQWV��7KH�LGHQWL¿FDWLRQ�RI�NH\�VWUHQJWKV��ZHDNQHVVHV��RS�
SRUWXQLWLHV��DQG�WKUHDWV�HQDEOHV�RUJDQL]DWLRQV�WR�GHYHORS�HI�
IHFWLYH� VWUDWHJLHV� WR� LPSURYH� WKH�SHUIRUPDQFH�RI� H[WHQVLRQ�
DJHQWV�DQG�HQKDQFH�WKHLU�DELOLW\�WR�SURYLGH�TXDOLW\�H[WHQVLRQ�
VHUYLFHV�WR�IDUPHUV��7KH�LPSOHPHQWDWLRQ�RI�WKHVH�VWUDWHJLHV�
UHTXLUHV�D�FROODERUDWLYH�H൵RUW�IURP�DOO�VWDNHKROGHUV��LQFOXG�
LQJ�JRYHUQPHQW�DJHQFLHV��H[WHQVLRQ�ZRUNHUV��DQG�IDUPHUV��WR�
HQVXUH�WKH�VXVWDLQDEOH�GHYHORSPHQW�RI�WKH�DJULFXOWXUDO�VHFWRU�
HVSHFLDOO\�IRU�LQWURGXFLQJ�DJULFXOWXUH�����DQG�FOLPDWH�FKDQJH�
WKUHDW��
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