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ABSTRACT 

Compliance with food safety standards like Global GAP plays a vital role in farmer’s certification, 

ensuring that their produce is accepted at the export market which contributes to rural development 

through increased income. However, Global GAP requires adherence to the set standards, but 

several smallholder farmers struggle to consistently meet the requirements thus, failing to access 

lucrative export markets. Understanding why some smallholder farmers fail to comply with such 

standards is important for export promotion. This study investigated Global GAP awareness, level 

of compliance and the key factors associated with Global GAP adherence among hot pepper 

smallholder farmers in Lira district of northern Uganda. Primary data were collected from a 

random sample of 345 hot pepper farmers using pretested structured questionnaires. Data analysis 

used descriptive statistics and Tobit regression models. The results on level of awareness of Global 

GAP standards was very low (8.02%) and significantly influenced by years of formal education, 

access to market information and extension services. The level of Global GAP compliance was 

69.29%. This showed that farmers were doing some of good agricultural practices (GAPs) without 

knowing Global GAP. Among the factors associated with the level of compliance were awareness, 

family members in chili farming, market information, credit for farming and extension services all 

with p-values less than 1%. This study concluded that there was very low level of awareness and 

compliance to Global GAP standards. It recommends that promoters of agricultural export should 

emphasize the creation of awareness through accessible common channels like radios and 

extension agents. Further, there is a need to ease access to agricultural credit to enable smallholder 

farmers make the necessary investment in the inspection and certification processes.  

Keywords: GlobalGAP; Food safety; Export market; Smallholder farmers; Northern Uganda; 

Horticulture; Hot pepper; Tobit regression  
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CHAPTER ONE: INTRODUCTION 

1.1 Background 

The agrifood system is witnessing stringent changes due to tightening interventions of food safety 

standards in international export markets of agricultural products. These standards tackle issues on 

sustainable production, by combining food safety, environmental and social aspects giving 

emphasis on product traceability (Lemeilleur, 2013). Most importing countries and domestic 

buyers request agricultural producers to implement good agricultural practices (GAPs) to ascertain 

the quality and safety of their agricultural products. Furthermore, there is now more emphasis on 

implementation of such food safety standards (FAO, 2016). The widely known food safety 

standard and the most common in developing countries that is voluntary but mandatory in nature 

to access high value markets is Global Good Agricultural Practices (Global GAP). The Global 

GAP is private standard benchmarked on getting certification from a third party. Farmers are 

audited by certification bodies accredited by the Global GAP secretariat. Global GAP is managed 

by retailers and producers, and it traces food at the farm level until to the final consumer to ensure 

healthy and safety. It uses control points for specified crop, control points are categorized into 

major must where a producer must comply with them at 100% and minor must with a compliance 

of 95% and then the recommended which are captured but not graded (Global GAP, 2022). 

Food standards affect both the final product quality and entire food supply chain (Hammoudi et 

al., 2009). The changes in agrifood safety and standards create not only opportunities but also 

challenges to smallholder farmers who target international markets in developing countries. This 

has impact on the agricultural sector in the implementing country. Much attention is given to new 

standard adoption in developing countries. There is ongoing discussion that the standards may act 
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as a barrier to international market for low-income farmers (Fuchs et al, 2011; Lemeilleur 2013). 

The strict conditions exclude smallholders and include large farmers who have resources to comply 

with the standards. Compliance is used in business and organization settings as the act of 

conforming with laws, regulations, and other official requirements (Rorir & Rooij, 2022). 

Therefore, compliance with food safety standards like Global GAP standards is to meet 

requirements for a produce to be called safe for human consumption. In this work, the focus is on 

compliance of Global GAP standards among smallholder hot pepper farmers in Lira district of 

northern Uganda.  

The agricultural sector in Uganda has shown a vital role in the entire economy of the country. 

Uganda Bureau of Statistics (UBOS) indicated that in fiscal year 2020/2021, agriculture 

contributed 23.7% of Gross Domestic Product (GDP), and 31% from exportation. Furthermore, in 

this same fiscal year, UBOS showed that the agricultural sector employs about 70% (UBOS, 2021).  

The International Trade Administration (ITA) has determined that investors perceive Uganda's 

agricultural capabilities as among the most promising in Africa. This is attributed to factors such 

as minimal temperature fluctuations, fertile soils, and two distinct rainy seasons across the majority 

of the nation, enabling multiple crop yields annually. According to the ITA's findings in 2021, 

Uganda's fertile agricultural land holds the capacity to sustainably provide food for a population 

of up to 200 million people (ITA, 2021). 

Within Uganda, the Ministry of Finance Planning and Economic Development (MoFPED) and the 

Economic Policy Research Center (EPRC) approximated that the majority of the farming 

community, comprising 85 percent, is constituted by farmers with an average farm size of 2.5 
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hectares or less. This underscores the prevalence of smallholder farmers among those involved in 

agriculture (MoFPED & EPRC, 2019). 

Given the relevance of the sector to Uganda’s economy, agricultural trade becomes very critical 

in raising foreign exchange earnings for the country. Whereas Uganda’s traditional export crops 

have been coffee, bananas, and oil seed crops in accordance with Deutsche Gesellschaft für 

Internationale Zusammenarbeit (GIZ, 2021), there has deliberate efforts to expand export 

commodities which now include fruits and vegetables. 

The Ugandan government has identified the vegetable sub-sector as priority in its 2040 vision 

implementation plan because vegetables have short life cycles and thus, contributing significantly 

to reducing poverty in smallholder farming households by consistently generating income and 

enhancing nutrition and food security (Surni et al., 2020; Dijkxhoorn et al., 2019). 

In 2017, vegetable cultivation was widespread across all districts of Uganda, covering a total area 

of 250,000 hectares. The combined export volumes of fruits and vegetables reached 400,000 tons, 

valued at United States dollar (USD) 118 million in 2017 (Dijkxhoorn et al., 2019). The majority 

of these exports consisted of vegetables, particularly capsicums which encompass hot peppers such 

as Scotch Bonnet, habanero, and chilies. Consequently, the horticultural sector has become integral 

to the Ugandan economy, playing a crucial role in non-traditional exportation. Primary 

destinations for horticultural exports include the United Kingdom and Belgium in Europe. 

(Dijkxhoorn et al., 2019). 

Hot pepper is a crop of high value to low-income farmers in developing countries and it is of high 

importance in Uganda which is mainly produced for international markets (Karungi et al.,2011; 
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Lin et al, 2013). This crop portrays the capacity to mitigate poverty among smallholder farmers 

and it is among non-traditional crops that are getting attention in Uganda for international markets 

(Buyinza & Mugagga, 2010). 

However, commercialization of hot pepper from Uganda to international markets is limited by 

pests and their poor management. Fruit flies and the False Codling Moth (FCM) are quarantine 

pests with tight restriction put by importing countries (Barnes et al., 2015; Roberts et al., 2015). 

According to UBOS (2017), FCM caused 67% yield loss in 2014 and Muzira (2015) found that 

fruit flies can cause yield losses of up to 37%. The Uganda investment Authority (UIA) indicated 

that as the farmers do their best to control these pests, they are increasing the risks of rejection of 

their products at international markets by going beyond the maximum acceptable pesticide residual 

levels (UIA, 2009). Furthermore, Dijkxhoorn et al., (2019) indicated that farmers have not yet 

widely embraced good agricultural practices. The horticultural earnings in Uganda have been 

declining from an average of USD130 million a year between 2012 and 2014 to between USD  80 

and USD100 million between 2016 and 2018 (Wakabi, 2019). Among other factors, stringent 

conditions to meet lucrative markets like meeting sanitary and phytosanitary standards have been 

the leading cause of reduction due to abandonment of horticultural subsector towards other forms 

of investment.  

Dijkxhoorn et al., (2019); Wakabi, (2019) indicated that in April 2019, the European Union (EU) 

gave Uganda a six-months reprieve to put in place sanitary and phytosanitary measures across 

horticultural value chains or otherwise taking the risk of losing the market share in the European 

Union. This was due to the false codling moth which was found in hot pepper originating from 
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Uganda. Later in November 2019, Agricultural portfolio issued statutory instrument limiting 

exporters of hot pepper to the EU markets. 

Onen (2019), indicated that Uganda's food safety system is characterized by fragmentation, evident 

in the presence of diverse and separated food safety regulations and laws. There is no singular 

organization in Uganda dedicated to addressing food safety issues independently; instead, various 

institutions and organizations collaborate to ensure the safety of food. Key players in ensuring 

food safety include the Parliament of Uganda, the Ministry of Trade, Tourism and Industry, the 

Ministry of Health, and the Ministry of Agriculture, Animal Industry, and Fisheries (Kankya et 

al., 2020). The Uganda National Bureau of Standards (UNBS), operating under the Ministry of 

Trade, Tourism, and Industry (MTTI), plays a pivotal role in establishing and enforcing standards 

for all food commodities, whether domestic or imported (Kankya et al., 2020). Global GAP, (2022) 

and Hazem et al., (2020) indicated that Global GAP stands out as a widely used food safety 

standard thus, its compliance has become a crucial prerequisite for farmers seeking access to high-

value global markets. Consequently, any agricultural product destined for European Union markets 

must adhere to the standards established by Global GAP. 

1.2 Statement of the problem 

Uganda earns tangible share in export of fresh fruits, and vegetables worth United states dollar 

(USD) 35 million a year (CABI, 2022). According to Swiss contact (2022), fresh fruits and 

vegetables are the 5th largest foreign exchange earners for Uganda, with the EU being Uganda’s 

largest buyer.  However, Uganda is facing a decrease in revenue from the export of some of 

horticultural products, attributed to failure to meet food safety standards. The main attribute is the 

presence of pests and unacceptable levels of pesticide residues found in the commodities at the 
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destination markets (MAAIF, 2019). Various measures have been implemented to enhance food 

safety, including a strategic action plan aimed at preventing and controlling aflatoxins in the food 

supply chain. Additionally, food safety laws and regulations governing the marketing of infant and 

young child foods provide a legal framework to protect children from harmful artificial breast milk 

substitutes. The Uganda National Bureau of Standards (UNBS) has also set up food testing 

laboratories to verify claims related to food products (Atwine, Madina & Nakitende, 2023), 

however, despite these initiatives, there is knowledge gap as to why smallholder farmers in 

horticulture sector are failing to meet the food safety standards to optimize export market. 

The loss of European Union (EU) consumer confidence in Uganda’s export could spell a 

significant loss of national revenue, financial losses for local SMEs (exporters) and affecting 

livelihoods for smallholder farmers. This large market is controlled by food safety standard called 

Global GAP. Thus, compliance with Global GAP standard plays a role in smallholder farmers 

certification, ensuring that their produce is accepted in the country of destination. However, 

literature on Global GAP awareness, level of compliance and factors associated with level of 

awareness and compliance in the case of hot pepper smallholder farmers in northern Uganda is 

barely available.  

Therefore, this study investigated the level of Global GAP awareness, level of Global GAP 

compliance and institutional and support factors, market factors and socio-economic factors 

associated with Global GAP awareness and compliance by smallholder hot pepper (Capsicum) 

farmers in Lira district of northern Uganda to recommend the policy makers, export promoters, 

government and non-government institution the area of intervention to help horticultural farmers 

to meet export market requirements. 
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1.3 Objective of the Study 

1.3.1 General objective 

The general objective was to assess the Global GAP awareness, the level of compliance of Global 

GAP and factors associated with level of awareness and compliance by smallholder hot pepper 

farmers in Lira district of northern Uganda. 

1.3.2 Specific objectives 

The specific objectives were: 

1. To determine the level of awareness of Global GAP standards among smallholder hot 

pepper farmers  

2. To estimate Global GAP standards level of compliance among smallholder hot pepper 

farmers 

3. To determine the key factors that influence level of Global GAP compliance among 

smallholder hot pepper farmers. 

1.4 Research questions 

1. What is the level of awareness of Global GAP standards for smallholder hot pepper 

farmers? 

2. What is the level of compliance to Global GAP standards by smallholder hot pepper 

farmers? 

3. What are the factors associated with level of awareness and compliance of Global GAP 

standards in smallholder hot pepper farmers? 
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1.5 Significance of the study 

The outcome of this research inform policy making entities and export promoters, the level of 

compliance with food safety standards and the factors associated. This would help them to design 

programs and policy intervention that facilitate smallholder horticultural farmers to meet with food 

safety standards stipulated by both local, regional and international markets, thus gaining and 

increasing international market share that earns them reasonable income leading to improved 

standards of living through increased volume of exports. Furthermore, as the farmers aim at 

producing quality products with food safety in consideration, the consumers benefit from safe food 

and hence good health. Moreso, understanding the level of awareness, level of compliance of food 

safety standards and factors associated with them gives a clear picture to the government, extension 

workers and export promoters to design agricultural programs that prioritize the key areas and 

urgent need that highly benefit farmers in export market.   

1.6 Conceptual framework 

Farmers are more inclined to adhere to Global GAP standards and become more aware of such 

standards when they benefit from institutional support, such as training and certification. 

Conversely, a lack of such support may lead to low awareness and non-compliance. Additionally, 

factors related to socio-economic conditions and the market, such as education level, income, 

access to market information, and buyer support, can also influence the level of awareness and 

compliance with Global GAP standards as shown in Figure 1. 
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Figure 1: Conceptual framework relating farmer’s level of awareness and Global GAP 

compliance to institutional, socioeconomic and market factors (Adopted from Muriithi, 

Mburu, & Ngigi, 2011)  
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Horticultural sector 

Vegetables serve as fundamental sources of nutrition, supplying vital vitamins, dietary fiber, and 

minerals crucial for human health (Zou & Zou, 2021). They are increasingly contributing to 

nutritional security due to their rich micronutrient content and the growing awareness of healthy 

eating (Fadairo, Williams & Nalwanga, 2019). The cultivation of vegetables creates the source of 

employment due to its high labor intensive compared to other staple crops in smallholder farms 

and its world production went up to 71% from 2000 reaching 1.17 billion tonnes in 2022 (FAO, 

2023). 

In 2018, the global pepper market was estimated at 4.1 billion dollars, with the highest 

consumption rates in Viet Nam, India, and the US (Research and Market, 2022) it belongs to the 

genus capsicum in solanaceae family. This genus consists of roughly 31 species of which, the 

mostly domesticated ones are capsicum annum, capsicum baccatum, capsicum chinense, capsicum 

frutescens and capsicum pubescen (Saleh, Omer & Teweldemedhin, 2018). It has been considered 

as vital crop due to its economic capacity for smallholder farmers in developing countries. The 

origin of pepper is traced in the tropical and subtropical regions of Central and South America, 

making it among one of the earliest crops farmed by humans (Zou & Zou, 2021). 

Pepper dominates world spice trade, and the market types are based on fruit shapes and sizes giving 

more than 20 market types of hot and sweet peppers. These market sizes are grouped into five 

broad market categories: Fresh market, Fresh processing, Dried spice, Industrial extract, and 
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ornamental. The marketing types are indicators that there are nutritional and non-nutritional uses 

of pepper (Lin et al., 2013). 

Saleh et al., (2018) indicated that chili peppers are rich in phytochemicals such as vitamins, 

phenolics and flavonoids which are important antioxidants that contribute to the risk of 

degenerative diseases reduction. The expansion of hot pepper in Uganda started in 1990s from 

subsistence farming to commercialized farming with the end goal of international markets 

(Tusiime et al., 2010). 

Uganda earns tangible share in export of fresh fruits, and vegetables worth United states dollar 

(USD) 35 million a year (CABI, 2022) being the second to Nigeria in Sub-Saharan Africa. 

According to Swiss contact (2022), Fresh fruits and vegetables are the 5th largest foreign exchange 

earner for Uganda, with the EU being Uganda’s largest buyer. Uganda is facing decrease revenues 

from exportation of some of these horticultural products due to low compliance with food safety 

requirements. The main attribute is the presence of pests and unacceptable levels of pesticide 

residues found in the commodities at the destination markets (MAAIF,2019). The loss of EU 

consumer confidence in Uganda’s export could spell a significant loss of national revenue, 

financial losses for local SME (exporters) and affecting livelihoods for smallholder farmers and 

pack house workers of which the majority are women. The new identity and physical checks for 

hot pepper (capsicum) from Uganda increased to 50% from 20% during 2019 to 2021(Swiss 

contact, 2022). 
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2.2 Food safety standards 

Food safety standards have been emphasised in different parts of the world which address food 

safety systems in exporting countries for protection of consumers (Rahmat, Cheong & Hamid, 

2015). According to Giovannucci and Reardon (2001), standards are explained as criteria that 

distinguish similar products, categorizing them into groups and providing a uniform terminology 

that is universally comprehensible among market participants. Worldwide, benchmarks for food 

safety standards and quality assurance have been established through the adoption of Good 

Agricultural Practices (GAP), Hazard Analysis Critical Control Points (HACCP), and the 

International Organization for Standardization (ISO) (Rahmat, Cheong & Hamid, 2015). 

Developing countries have difficulties in occupying big share on international markets due to 

complications in compliance with international food safety standards. Among the reasons are; lack 

of awareness of quality and safety standards, underfunding of national research institutes, poor 

information flow between producers and food safety organizations (Rahmat, Cheong & Hamid, 

2015). Lamuka (2014) indicated that the success and quality food safety standards in food supply 

chains depends on the government as its core responsibility to ensure implementation and follow 

up. 

2.3 Global GAP standards 

Global GAP is private food safety standards which arose from The GAPs (Good Agricultural 

Practices). Good Agricultural Practices (GAP), as defined by the Food and Agriculture 

Organization of United nations (FAO), refer to a set of guidelines for managing on-farm 

production and post-harvest activities to ensure the production of safe and healthy food and non-
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food agricultural products. These practices aim to balance economic, social, and environmental 

sustainability (FAO, 2023). 

Trienekens and Zuurbier (2008), highlighted that it is internationally known public food safety 

standards. The existence of private food standards came to harmonize the private and public food 

safety standards (Unnevehr, 2014 The inception of the Global GAP brand dates back to 1997 when 

it was known as EUREPGAP (Global GAP, 2022). Developed by FoodPLUS GmbH in Cologne, 

Germany, in collaboration with stakeholders from the food industry, including producers and 

retailers, Global GAP offers smart farm assurance solutions. These solutions encompass a variety 

of standards promoting safe, socially responsible, and environmentally sustainable farming 

practices. The Integrated Farm Assurance (IFA) standard, widely adopted, is specifically designed 

for fruit and vegetable cultivation (Global GAP, 2022). Fruits and vegetable farmers adhere to 218 

control points that are categorized into traceability of produce and its safety, workers’ safety, and 

the health and environmental conditions of the farming area (Mwangi, Chitere & Kariuki, 2022; 

Global GAP, 2022). 

Various Research has explored the significance of private food safety standards throughout the 

entire food value chain. Fagotto (2013) investigated compliance with these standards, emphasizing 

their perceived necessity, given that disregarding them could result in a substantial loss of market 

share. According to Vellema and Boselie (2003), the ultimate objectives of private food safety 

standards encompass enhancing supplier standards and consistency to prevent product failures, 

streamlining the certification of processes to eliminate multiple audits of food suppliers and 

manufacturers, aligning with consumer and retailer objectives by conveying demands upstream in 
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the chain, and facilitating the generation of accurate and timely information about production 

processes in the event of non-safety food incidents. 

There is incidence of non-compliance with food quality standards and notable variations in the 

level of awareness among farmers with different food safety standards (Mwangi, Chitere & 

Kariuki, 2022; Kuwornu & Mustapha, 2013; Muriithi et al., 2011). Some of the major barriers to 

compliance with food safety among smallholder farmers include limited awareness of existence of 

those standards, not trusting relevance and enforcement of regulations in place and inadequate 

finance to implement and comply with food safety standards (Fajarwaty & Jukes, 2022). 

2.4 Measuring Awareness of Global GAP Standards 

Awareness tests are usually done on the assumption that the concerned study population ought to 

possess the knowledge of the topic without a specific course of instruction. Now that, the 

awareness is expected in the population under study, some awareness tests are done with a 

diagnostic purpose to identify which aspects of the domain of knowledge is lacking in the 

population, so that a remedial program can be implemented or reinforced (Gafoor, 2012). 

Awareness can be measured through two methods: Subjective and Objective. Subjective method 

is more of verbal reports expressed by participants/respondents while Objective method is forced 

choice (Timmermans & Cleeremans, 2015).  

2.5 Factors influencing Global GAP awareness 

Embracing agricultural technology or implementing new practices requires awareness and 

acceptance thereof is affected by different factors and conditions (Joshi, Kalauni & Tiwari, 2019). 

Bernier et al (2015), conveyed that the awareness of specific practices is contingent upon 
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individual socio-economic factors, including age, gender, access to diverse information channels, 

education, as well as household characteristics such as land size, various assets, and social norms 

and beliefs. A study that was conducted on impact of knowledge of integrated pest management 

(IPM) in the Cocoa farmers of Ghana, reported that years of formal education, household size and 

previous trainings had significant impact on knowledge of IPM (Asamoah & David, 2011). In the 

study on determinants of awareness of good agricultural practices (GAP) among banana growers 

in Nepal, revealed that with increase of one unit in schooling, the probability of being aware of the 

GAP increased by 2.68%. Extension program like trainings had great influence on awareness, the 

same study revealed that one unit increase in trainings, increased the probability of awareness on 

GAP by 20.1% and if a male, the probability of awareness was higher by 6.9% (Joshi, Kalauni & 

Tiwari, 2019).  

Most studies have been conducted on factors associated with awareness of new agricultural 

innovations like IPM, GAP in crops like cocoa, banana but literature on chili as potential crop to 

raise rural economy was barely available. This study, therefore, intended to explore factors that 

influence the level of awareness of Global GAP among smallholder farmers in chili production. 

2.6 Factors associated with level of Global GAP compliance 

Like any other kind of innovation in the different sectors, adoption of Global GAP and its level of 

compliance is associated with varying factors like reduction in production costs and maximizing 

profit (Kassem et al., 2020). Studies have been conducted to identify factors associated with 

adoption of GAP; demographic variables like age, education, and membership in farmers 

associations were associated with farmers’ decisions to adapt GAPs (Pandit et al., 2017).  
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Education, extension services, years in farming of French beans, participation in Global GAP 

trainings and group membership were positively associated with the adoption of Global GAP while 

household size, age, information access were negatively associated with adoption of Global GAP 

(Chelang’a et al., 2023). Other factors include institutional support, infrastructure, economic 

impact variables and knowledge and attitude level of farmers (Parkhani et al., 2015; Kibet et al., 

2018; Ochieng et al., 2019).  

Studies have been conducted focusing on factors that were associated with adoption of new 

agricultural innovation especially on beans (French beans), fruits like mangos. However, adopting 

an innovation does not necessary mean complying with the requirements, there is limited literature 

on factors that influence the level of compliance with set standards of a given agricultural 

innovation and compliance of food safety standards at farm level. Thus, this study aimed at 

investigating on factors associated with level of compliance of Global GAP standards among 

smallholder hot pepper farmers.  
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CHAPTER THREE: METHODOLOGY 

3.1 Study Area 

The study was conducted in Lira district which is in the Lango sub-region in northern Uganda. 

The district was selected with the guidance of North-East Chili Producers Association (NECPA), 

which is the association that helps chili farmers to export their produces to international markets. 

With the data base provided by NECPA, Lira district ranked number one in having many chili 

farmers in Northern Uganda and thus contributed reasonable amount of chili delivered to NECPA 

for exportation during and before the period of this study. Geographically, the district is situated 

between latitudes 10°21' and 20°42' north of the Equator, and longitudes 20°53' and 30°37' east of 

Greenwich. Lira district is located within the Northern Agroecological Zone (NAEZ), spanning an 

area of 42,021.2 km2 and experiencing a mean annual rainfall of 1464mm. The average annual 

temperature fluctuates between 17°C and 31°C (Akongo et al.,2017). With reference to the most 

recent data of Lira district local government, (2020), Lira district shares its borders with Pader 

district to the north, Otuke district to the northeast, Alebtong district to the east, Dokolo district to 

the southeast, Apac district to the southwest, and Kole district to the west. 

3.2 Research design 

A cross-sectional research design was used in this research as it allowed data collection from an 

exemplary sample of the population of smallholder hot pepper farmers. Cross-sectional study, a 

form of observational study design, entails examining data from a population at a particular 

moment in time. In this type of study, researchers simultaneously assess both the outcomes and 

exposures of the study subjects. Wang & Cheng (2020) described it as taking a “snapshot” of a 
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group of individuals. Unlike in case-control studies (subjects selected based on the outcome status) 

or cohort studies (subjects selected based on the exposure status), the subjects in a cross-sectional 

study are simply chosen from available population of potential relevance to the study questions 

(Wang & Cheng, 2020). This study approach was selected because it allowed data collection on 

socio-economic and demographic variables of chili farmers, factors associated with the level of 

awareness and compliance of Global standards at a go. The scope of this study was from June 2023 

to December 2023. 

3.3 Study population 

This study targeted smallholder horticultural farmers specifically hot pepper farmers because they 

were the ones mostly affected by international food safety standards here in Uganda. The study 

was working hand in hand with North-East Chilli Producers Association (NECPA). NECPA helps 

Chilli farmers who are registered with them to have access to different extension services like 

training and access to export markets. Some groups of farmers have had the chance to be trained 

on organic farming practices and Global good agricultural practices (Global GAP), this became 

the inclusion criteria for selection of the participants of this study and the exclusion criteria was 

non-NECPA chilli farmers because it would be hard to have access to a farmer who was not 

registered.  

3.4 Sample size determination and sampling technique 

3.4.1 Sampling procedure 

A multistage sampling technique was used to select all the respondents for the study. In the first 

stage, Lira district was selected on the basis of its high contribution in hot pepper production and 
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its big share in hot pepper exported through North-East Chili producers Association (NECPA). 

Secondly, the sub counties that dominate production of hot pepper were selected purposively with 

the information provided by NECPA. According to NECPA chili farmers data base, the total 

number of registered hot pepper producers was 2500 and this formed the sampling frame for the 

study. In the third stage, simple random sampling was used to identify the hot pepper farmers to 

answer the questionnaire. Using the database provided by NECPA, 0 and 1was assigned randomly.  

The name of the farmer who corresponded to 0 was not given a chance to participate in the 

interview and the farmer whose name coincided with 1, was picked for the interview. The total of 

345 farmers were randomly assigned 1 and the rest were randomly assigned zero. 

3.4.2 Sample size determination 

The sample size (n) for the study was determined using Yamane (1967) formula where 95% 

confidence level and P=.5(Maximum variability) were considered. The formula is presented in 

equation (1). 

𝑛 =
𝑁

(1+(𝑁(𝑒)2 )
       (1) 

Where n is the sample size, N is the population size, and e is the level of precision. 

𝑛 =
2500

(1 + (2500(0.5)2 )
 

n=344.8 

Therefore, 345 hot pepper farmers were e interviewed,  
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3.4.3 Data collection procedure 

To get answers to all objectives, primary data were obtained using pretested structured 

questionnaires (appendix II) as data collection tools. The data collection tool was a combination 

of control points used by Global GAP to determine the farmers who were Global GAP compliant 

and socio economic and demographic variables associated with the level of compliance. 

Demographic variables were formulated and Global GAP control points applicable to chilli crop 

were selected and included in the questionnaire. Respondents were provided with informed 

consent forms by clearly explaining to them the nature and the purpose of the study and it was 

made clear that participation was completely voluntary, and anonymity and confidentiality were 

the top priority. The respondents were made aware that if there were un comfortability, they would 

withdraw from the study at any time. Farmers who consented to participate were administered with 

the pretested structured questionnaire. To get data for the level of compliance, control points 

provided by the Global GAP standards requisites for fruits and vegetables from Version of 

GLOBALGAP Integrated Farm Assurance (IFA) English version 5.4-1- GFS Manual (appendix 

I), obligatory since Jan 2022 was used. Data on the factors associated with the level of Global GAP 

compliance were scored using structured questions that included the institutional and support 

services, social-economic characteristics, and market characteristics. To ensure validity and 

reliability, the study formulated well research objectives and their corresponding research 

questions. Furthermore, the study ensured approved research method, pretested data collection 

tools and reporting research findings clearly.    
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3.5 Data analysis 

IBM SPSS statistics 25 and STATA/MP 14.1 were used as tools for data entry and analysis 

respectively. The STATA output generated from the analysis is attached (appendix V). For the 

level of compliance of Global GAP standards, descriptive analysis was used. And Tobit 

econometric analysis was used for the key factors associated with the level of awareness and 

compliance with Global GAP standards. 

3.5.1 Specific objective one: Determining the level of awareness of Global GAP standards 

among smallholder hot pepper farmers. 

The word aware is used to indicate having knowledge of something, something to be present in 

mind or paying attention to something (Schipper, 2014). Therefore, awareness of Global GAP 

standards is having the knowledge that Global GAP standards are in existence. The dependent 

variable of Global GAP standards awareness was measured by asking respondents to mention 

Global GAP standards they knew. Each farmer’s level of awareness was determined by 

aggregating the numbers of Global GAP standards that he/she was able to recall. Descriptive 

statistics such as frequencies and percentages were used to determine the level of awareness of 

Global GAP standards among smallholder hot pepper farmers.  

3.5.2 Specific objective two: Estimating the level of compliance to Global GAP standards by 

smallholder hot pepper farmers 

The Global GAP standards requisites for fruits and vegetables from Version of GLOBALGAP 

Integrated Farm Assurance (IFA) English version 5.4-1- GFS Manual, obligatory since Jan 2022 

was used. Control points are classified into 3 categories; Major must which must be complied at 
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the level of 100%, Minor Must which must be complied at 95% and recommendation of which is 

scored but not rated. A farmer was coded 1 if he/she adheres to a GLOBALGAP requirement and 

0 if otherwise. The Global GAP Compliance criteria used in assessing awareness and compliance 

are presented in appendix I. There are 31 Global GAP requirements applicable to chili production 

in the study which were captured in a data collection tool. The level of compliance was computed 

in accordance with rules for individual producers in Global GAP General regulations valid from 

1st October 2022 by summing up the major must control points. The farmer was compliant when 

she/he had 100% in major must control points. For minor must control point, compliance was 

computed by summing up minor must control points minus minor must control points that a farmer 

was not compliant with. A farmer was Global GAP compliant when he/she scored 100% and 95% 

in major must and minor must control points respectively and he/she was non-compliant when 

she/he fell below any of the groups of control points. By getting below 100% in major must, the 

farmer was non-compliant even though he/she got 95% in minor must and in the same manner, 

getting below 95% in minor must, the farmer was non-compliant even if he/she got 100% in major 

must. Descriptive statistics were considered in this study to capture quantitative variables 

important in explaining what influences a farmer to comply with the Global GAP standards. The 

mean, frequency and percentage of various variables were considered to describe the results. 

3.5.3 Specific objective three: Determining the key factors that influence smallholder 

farmers in complying with GLOBAL GAP 

To relate the key factors influencing compliance with Global GAP standards, a Tobit model was 

used. The regression results indicated the level at which household, market, farm characteristics, 
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support services and policy intervention variables were associated with level of compliance with 

Global GAP.  

This study hypothesized that family characteristics, social factors, economic and institutional 

characteristics affect the level of compliance with Global GAP standards.  

3.6 Description of empirical Tobit model used to test the factors associated with the level of 

awareness and the level of compliance of Global GAP standards  

A standard Tobit model (Tobin, 1958; Splett, et al. 1994) was used to identify the factors associated 

with both the level of awareness and the level of compliance. Separate Tobit regression models 

were estimated for each of dependent variables which are level of awareness and level of 

compliance. There are incidents where variables in the model are in limited range. Limited 

dependent variables regression models have restrictions and that is why they are called so. 

Ordinary least squares (OLS) may result in biased and inconsistent parameter estimates when the 

information on regress is disponible for some observations. The bias may arise due to consideration 

of observable and omitting the rest. With this, there is no assurance that the error term will be equal 

to zero and without it equaling to zero, no guarantee that OLS estimates are not biased. If the 

estimate is only based on observable, the intercept and slope coefficients will differ from when all 

observations are considered (Greene, 2000). 

Censored or Tobit regression, truncated regression and sample selected regression models are the 

types of regression under limited dependent variables models. Tobit models have been 

predominantly used in the study of censored and limited dependent variables (Greene, 2000; 

Smith, 2003). Most studies in modeling determining factors, used logit and probit when the 

dependent variable goes with one if the condition is true or zero otherwise. But this has gotten 
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disadvantage of possible loss of information when a binary variable is used as dependent variable 

(Lynne, 1988). Moreso, binomial models portray the probability but not the magnitude at which 

explanatory variables influence dependent variables. The linear probability model depends on OLS 

and OLS in censored models inherently bring heteroscedastic disturbance, leading to standard 

deviation estimates to be biased.  

The Tobit model was considered a suitable model to be used to find out the relationship between 

explanatory variables and dependent variable because in this study, the value of Global GAP 

awareness and Global GAP compliance have their values clustered at 0 and 1 furthermore Tobit 

regression model minimizes inadequacies aforementioned (McDonald and Moffit, 1980).  

The Tobit model equation is as in equation (2) 

𝑌𝑖 ∗ = 𝑖 +  𝑖        (2) 

𝑌𝑖 =  𝑌𝑖 ∗  𝑖𝑓 𝑌 ∗ > 0 

𝑌𝑖 =  0 𝑖𝑓 𝑌𝑖 ∗ ≤  1  

Where: 

Yi* is an implicit stochastic index (latent variable) for the ith chili farmer which is observed for the 

values less than 0 and greater than 1, representing Global GAP awareness or Global GAP 

compliance,  

 is a vector of parameters to be estimated,  
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Xi is a vector representing the independent variables of the model and i is the error term (normally 

and independently distributed), i= 1, 2…. n, n being the number of observations. The two limit 

Tobit model is defined as in equation (3) 

𝑌𝑖∗ = 𝜑0 + ∑ 𝜑𝑗𝑖𝑗 + 𝜇𝑖
𝑛
𝑗=𝑖       (3) 

Yi* standards for latent variable that represents Global GAP awareness or Global GAP compliance 

scores which range between 0 and 1.  0, 1,  2, ……., n are parameters to be estimated, i are 

explanatory variables that are associated with the level of Global GAP awareness and level of 

Global GAP compliance, i is an error term. Thus, the two limit Tobit model can be presented as 

in equation (4) 

𝑌𝑖 {
1

𝑌𝑖∗

0
, 𝑖𝑓 0 <

𝑌𝑖∗ ≥ 1
𝑌𝑖∗ < 1
𝑌𝑖∗ ≤ 0

      (4) 

The two limit Tobit model censors in lower limit and upper limit, the log-likelihood based on the 

double-censored data and set of two limit is as in equation (5)  

𝐿𝑛𝐿 = ∑ 𝐼𝑛𝑌𝑖=101
𝜑 [

𝐿0𝑖−𝑋𝑖
′𝛽

𝜎
] +  ∑ 𝐼𝑛𝑌𝑖=𝑌𝑖∗

1

𝜎
 𝜑 [

𝑌𝑖−𝑋𝑖
′𝛽

𝜎
] +  ∑ 𝐼𝑛𝑌𝑖=𝐿1𝑖

[1 −  𝜑 (
𝐿1𝑖−𝑋𝑖

′𝛽

𝜎
)]      (5) 

The explanatory variables used to find out factors that are associated with the level of Global 

GAP awareness and level of compliance are described in Table 1 and 2 respectively. 
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Table 1: Description of independent variables and their hypothesized signs used in Global 

GAP awareness Tobit model 

 

Tobit model for the factors associated with the level of Global GAP awareness used is as 

below 

Level of awareness of Global GAP =β0 + years of formal education β+ Household size β+ Chili 

farming experience β+ Distance to nearest chili input market β +Access to market information β+ 

training β + Number of farming association β + εi  
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Table 2: Description of independent variables and their hypothesized signs used for Global 

GAP compliance Tobit model 

 

Tobit model for the factors associated with the level of compliance is as below  

Level of Global GAP compliance =β0 + level of awareness β + years of formal education β+ 

Household size β+Household members in chili farming β+ Chili farming experience β+ Land 

dedicated to chili β +Access to market information β+ Monthly income β + access to farming credit 

β + access to extension service β + εi 
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3.7 Ethical Consideration of the study 
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CHAPTER FOUR: RESULTS 

4.1 Characterization of respondents  

The results on socio economic and demographic categoric and dummy variables in Table 3 indicate 

that most respondents were married (87.25%), 58.55% were females, 43.77% indicated to be 

receiving training support while 73.62% and 69.86% reported to be having access to market 

information and access to credit for farming respectively. 

Table 3: Descriptive statistics of categoric and dummy variables of Socio economic and 

demographic characteristics of respondents 

Variable Response Percentage  

Marital status Divorced 3.19 

Married 87.25 

Single 4.06 

Widow/er 5.51 

Gender Female 58.55 

Male 41.45 

Training support No 56.23 

Yes 43.77 

Access to market information No 26.38 

Yes 73.62 

Access to finance for farming No 30.14 

Yes 69.86 

The results of continuous socio-economic and demographic variables in Table 4 show that the 

mean age was 45.05 years. It was found that at least every respondent had been in chili farming by 

one full year. Despite the large ownership of the land, average land owned being 2.05 ha, only 

0.28 ha in average was only found to be dedicated to chili production. Respondents indicated that 

they had been visited by extension agent, at least 4 times. The results also indicated that some 

farmers belonged into more than one farming associations. The mean distance to agricultural input 
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market was found to be 10.91Km while the mean distance to agricultural output market was found 

to be 2.94Km. The average monthly income was found to be UGX 224415. Additionally, the study 

found out that among respondents, some had no education at all while others reached university 

with an average of 5 years of formal education. More so, the mean household size was found to be 

7 persons. 

Table 4: Descriptive statistics of continuous variables of Socio economic and demographic 

characteristics of the respondents 

Variable Mean  Std Dev. Min Max 

Age (years) 45.05 14.45 20 81 

Years of formal education 5.29 3.07 0 16 

Years in chili farming  2.88 1.18 1 5 

Land size owned (ha) 2.05 2.31 0.2 20.23 

Land dedicated to chili farming (ha) 0.28 0.23 0.002 2.02 

Monthly income (UGX) 224414.5 381386.5 20000 5000000 

Distance to agri-input market (Km) 10.91 7.89 0 30 

Distance to agri-output market (Km) 2.94 3.32 0 26 

Household size 6.52 2.91 1 21 

Number of farming association 1.08 0.88 0 4 

Times visited by extension agent 3.73 2.87 0 12 

4.2 Awareness of Global GAP standards and factors associated  

4.2.1 Awareness of Global GAP standards  

The results in Table 5 show that 16.52% of the respondents were aware of grading the harvest, 

2.9% were aware of health and safety of workers, 16.52% were aware of clean harvest, 5.51% 

were aware of environmental protection. In addition, 0.58% of the respondents were aware of clean 

water source for chili farming, 7.83% and 3.48% showed awareness of proper pest management 

and proper use of manure in chili production respectively. More to that, very small percentage of 

respondents (0.29%) indicated that they were aware of importance of having access to washroom 
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as means of food safety standards and control point of Global GAP standards, 8.99% were aware 

of proper chili drying, 3.77% were aware of record keeping, 18.26% and 11.59% were aware of 

hygiene and proper storage of the harvest to ensure food safety respectively. The overall level of 

awareness of Global GAP standards was found to be 8.02% among smallholder chili farmers.  

Table 5: Descriptive statistics indicating awareness and overall level of awareness of Global 

GAP standards 

Variable Percentage (%) 

  No Yes 

Grading harvest 83.48 16.52 

Healthy and safety of workers 97.10 2.90 

Clean harvest 83.48 16.52 

Environmental protection 94.49 5.51 

Hygiene 81.74 18.26 

Proper storage 88.41 11.59 

Record keeping  96.23 3.77 

Proper chili drying 91.01 8.99 

Proper pest management 92.17 7.83 

Clean water source 99.42 0.58 

Access to washroom  99.71 0.29 

Proper use of manure 96.52 3.48 

Overall awareness (%)  8.02 

4.2.2 Factors associated with the level of Global GAP awareness 

The Tobit regression model results in Table 6 show that among other factors associated with the 

level of Global GAP awareness; years of formal education, distance to nearest chili input market, 

access to market information and provision of extension agent for training purpose were 

statistically significant all with p-values less than 1%. A unit increase in the years of formal 

education was associated with 2.2% higher level of awareness. As the distance to the chili input 

market increased by one unit, the level of Global GAP awareness was 1.05% lower. Furthermore, 

access to market information and provision of extension agent for training purpose was associated 
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with higher level of awareness where a unit increase lead to higher Global GAP level of awareness 

by 23.2% and 24.1% respectively. Household size and number of farming associations that a 

respondent belonged to, did not have significant association with the level of Global GAP 

awareness. Meanwhile chili farming experience and the distance to nearest output market were 

significantly associated with the level of awareness (p>0.05).  

Table 6: Tobit regression model results on the factors associated with the level of Global 

GAP awareness 

***, **, * represent statistical significance at 1%, 5% and 10% levels respectively 

4.3 Level of compliance of Global GAP standards among smallholder hot pepper farmers 

4.3.1 Compliance of Global GAP Standards  

The results from Table 7 on traceability of produce and its safety, respondents complied with 

Global GAP standards above 80% in the use of containers exclusively for chili, protecting produce  

Factors associated with Global GAP 

level of awareness Coef. 

Robust Std. 

Err. t P>t 

Years of formal education 2.204 0.784 2.81 0.005*** 

Household size -0.014 0.754 -0.02 0.985 

Chili farming experience 4.613 1.941 2.38 0.018** 

Distance nearest chili input market -1.054 0.279 -3.78 0.000*** 

Distance nearest chili output market -1.948 0.859 -2.27 0.024** 

Access to market information 23.165 6.502 3.56 0.000*** 

Ext agent for training 24.058 7.478 3.22 0.001*** 

Number of farming association 1.217 2.988 0.41 0.684 

_cons -65.002 11.796 -5.51 0 

     
/sigma 32.91502 1.923237     
Number of observations:345 

F (8,337) = 9.19 

Prob > F= 0.0000  

Pseudo R2=0.0523 

Log pseudolikelihood = -607.17173 
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Table 7: Global GAP control points used to determine Global GAP compliance 

Variable Percentage (%) 

  No Yes 

Traceability of produce and its safety     

If you fumigate, do you have written justification for soil fumigation? 89.86 10.14 

Interval of 60 days of manure application prior to harvest  82.90 17.10 

Evidence of excessive animal activities in crop production area 56.52 43.48 

Performance of hygiene risk assessment for harvest 22.61 77.39 

Availability of documented hygiene procedures and instructions 48.99 51.01 

Smoking, drinking, and eating confined to designated areas 41.74 58.26 

Cleaning of equipment used for loading 29.86 70.17 

Are the harvest containers used exclusively for chili? 11.30 88.70 

Is harvested produce protected from contamination 2.03 97.97 

Level of compliance (%) 57.14 

Workers' safety and health     

Availability of suitable changing facilities  34.78 65.22 

Do harvest workers have access to appropriate handwashing 

equipment 11.01 88.99 

Do harvest workers have access to clean toilets in the vicinity 6.09 93.91 

Are there signs that communicate primary hygiene instruction 44.64 55.36 

Do workers receive specific training on hygiene before harvesting 16.52 83.48 

Does water used in cleaning the produce meet the microbial standard 24.93 75.07 

Level of compliance (%) 77.01 

Farming area environment      

Is water in chili production managed to minimize food safety risks 25.22 74.78 

Are all produce collection points maintained in hygienic conditions 4.64 95.36 

Are the packing materials appropriate to use and clean 6.09 93.91 

Are the bits of packaging materials removed from the field 11.59 88.41 

Prevention of chemical contamination of chili 15.94 84.06 

Are all forklifts and transport trolleys clean 32.17 67.83 

Is rejected and contaminated not introduced in supply chain 17.97 82.03 

Are there system for monitoring and correcting pest population 34.20 65.80 

Evidence for effectiveness of pest monitoring and correction 41.16 58.84 

Records of pest control inspections 56.81 43.19 

Wastewater filtering and pH conc. Monitoring 46.96 53.04 

Are all label instructions observed? 23.77 76.23 

Registration of synthetic products used in production 24.35 75.65 

Qualified personnel fumigating 22.90 77.10 

Declaration of water used as portable 23.77 76.23 

Availability of postharvest plant protection product list 33.33 66.67 

Level of compliance (%) 73.70 

Overall level of compliance  69.29 
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from contamination and scored very low in soil fumigation justification and proper timing of 

application of manure. Respondents scored 57.14% overall in traceability of produce and its safety. 

On workers’ safety and health respondents complied with Global GAP standards above 80% on 

having access to clean toilets in the vicinity, receiving specific training on hygiene before 

harvesting and access to appropriate washing equipment. The overall compliance with workers’ 

safety and health was 77.01%. 

On farming area environment, respondents complied above 80% on maintaining all collection 

points in hygienic conditions, clean and appropriate packing materials, removing bits of packing 

materials from the field, prevention of chemical contamination, and avoiding introduction of 

rejected and contaminated harvest to supply chain. Overall, respondents complied with Global 

GAP standards on farming area environment at 73.70%  

In general, level of compliance with Global GAP standards on Workers’ safety and health, 

traceability of produce and its safety, and farming area environment was found to be 69.29% 

4.4 Factors associated with the level of Global GAP compliance 

The results in Table 8 indicate that the level of awareness of Global GAP was statistically 

significant and associated with the level of compliance with Global GAP. A unit increase in the 

level of awareness of Global GAP standards led to 0.21% higher in the level of Global GAP 

compliance (p=0.01). More so, access to market information, access to farming credits, access to 

extension service and number of household members engaged in chili farming were associated 

with the level of Global GAP compliance where a unit increase led to 20.2% (p<0.01), 8.5% 

(p=0.004), 11.6% (p=0.009), 1.9% (p=0.003) higher to the level of Global GAP compliance 

respectively. 
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Table 8: Tobit regression model results on the factors associated with the level of compliance 

with Global GAP standards 

Global GAP compliance Coef. Robust Std. Err. t P>t 

          

Level of awareness 0.205 0.078 2.6 0.01*** 

Years of formal education -0.105 0.344 -0.3 0.762 

Household size 0.224 0.436 0.51 0.608 

Household members in chili farming 1.903 0.637 2.98 0.003*** 

Chili farming experience -0.355 1.018 -0.35 0.728 

Land under chili production 1.622 1.455 1.11 0.266 

Monthly income 1.836 0.806 2.28 0.024** 

Access to market information 20.155 3.355 6.01 0.000*** 

Farming credit 8.468 2.903 2.92 0.004*** 

Access to extension service 11.626 4.437 2.62 0.009*** 

_cons 12.315 9.502 1.3 0.196 

   2.6  
/sigma 21.965 1.044     
Number of observations =345  

F (10, 335) =19.47 

Prob > F= 0.0000 
Pseudo R2 = 0.0419 
Log pseudolikelihood = -1552.3397 

***, **, * represent statistical significance at 1%, 5% and 10% respectively.  

Monthly income was positively associated with the level of compliance(p<0.05), a unit increase 

in the monthly income led to 1.8% higher to Global GAP compliance. On the other hand, years of 

formal education, household size, chili farming experience, land dedicated to chili production did 

not show statistically significant association with the level of Global GAP compliance. 
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CHAPTER FIVE: DISCUSSION OF RESULTS 

5.1 Characterization of respondents  

The study revealed that a significant majority of respondents were married. This indicates a strong 

presence of married individuals in farming in search to diversify the source of income and to 

improve their economy. These results are in line with the findings of Sennuga et al. (2023) in the 

study on factors influencing farmers’ adoption of improved technologies in maize production in 

Kuje area council of FCT-Abuja, Nigeria where they found that 77.3% of the respondents were 

married. The results also align with findings of Vu et al. (2020).  

Females constituted a substantial portion of the respondents, making up approximately six in ten 

respondents. The prominence of female participation in farming is a common trend in developing 

countries, as supported by findings from AGRA (2016) in Tanzania, which reported that 54% of 

the labour force in agriculture was women. 

Additionally, respondents reported to have access to market information. This is possible because 

they indicated to be belonging in multiple farming associations which facilitates easy access of 

production and market information. Mwalusaka (2021) highlighted that inadequate of relevant 

agricultural information is barrier to rural farmers’ efforts towards agricultural productivity. While 

Sennuga et al. (2023) highlighted that belonging to farming associations increases the likelihood 

of embracing agricultural technologies. 

More so, the study showed that respondents were visited by extension workers approximately four 

times, with the visits serving various purposes such as training, produce collection, monitoring 

crop health and the like. Agricultural extension services help farmers to have production 
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information and extend services on technical and capacity building to enhance the embrace of 

agricultural innovations (Anang & Zakariah, 2022). 

Further, the results of this study showed that farmers have access to credit. This is possible because, 

the study focused on farmers who belonged in farming groups which facilitate access to basic 

farming services. The results align with the study on impact of farmers’ associations on household 

income in tea farms of Vietnam, where farmers in associations had access to agricultural credit 

services and support services from agricultural officials (Vu et al., 2020). Ololade &Olagunju, 

(2013); Owusu, (2017) indicated that farmers in most developing countries have a challenge of 

accessing credit that enhances acquiring of essential agricultural inputs to improve productivity 

which becomes a barrier to adoption of agricultural innovations. 

In addition, the study identified a considerable gap between the land owned and land dedicated to 

chili production. Only 9.65% of the total land owned was found to be dedicated to chili farming. 

This is possible because smallholder farmers allocate land for income and food crops. This 

indicates that all the land could not be allocated to chili production because smallholder farmers 

are normally involved in the production of more than one crop. The results are consistent with 

some previous studies. Adjimoti & Kwadzo (2018) highlighted that households were growing 

many crops to gain high yield and to become food secure. 

The study further revealed that respondents were largely on the active working age. This age range 

is important for chilli production given that it is an intensive activity and requires very active and 

committed farmers. Older farmers tend to avoid very intensive crop enterprises and the results are 

in line with previous studies (Sennuga et al., 2023; Vu et al., 2020).   
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The results on distance to input and output market indicate that farmers had to cover substantial 

distances to access agricultural inputs and output markets. This increases the cost of production 

through transport costs and discourages market participation. This is aligning with the study on 

determinants of market participation among smallholder farmers in Southwest Ethiopia, Haile et 

al. (2022) found that one-minute increase of walking to the market decreased the level of market 

participation by 4%. 

Furthermore, the results of the study found that the average monthly income among the 

respondents accords with the results of Uganda household surveys of 2019/2020 where the median 

household income was found to be UGX 190,000 with exception of Kampala with household 

income of UGX 667,000(UBOS, 2021). 

The average years of formal education among the respondents were around five years, reflecting 

that many of them possessed basic literacy skills in reading and writing. This is possible because 

according to Sell & Minot, (2018) indicated that Uganda made tremendous progress in terms of 

education where they had 91% of primary school children enrolled.  

Additionally, the mean household size was estimated at about seven members, this is possible and 

reasonable because, the results are close to Uganda household survey of 2019/20 found, which 

was 5 members per households (UBOS, 2021). 
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5.2 Determining the level of awareness of Global GAP standards among smallholder hot 

pepper farmers 

5.2.1 Global GAP awareness  

Generally, the study results showed very low level of awareness of Global GAP standards in chili 

production. This is possible because, with reference to very small land that was dedicated to chili 

production despite having enough land, it was direct indicator that respondents were not fully 

engaged in chili farming as a business. Related study on awareness of good agricultural practices 

among smallholder farmers in Murang'a count in Kenya however, indicated that farmers were quite 

knowledgeable about proper pest management (64%), grading of their harvest (59%), maintaining 

hygiene practices (60%), and using protective equipment when handling agrochemicals (39%). 

Additionally, they also had a reasonable level of awareness regarding pesticide spraying intervals 

(39%), and a quarter of them were cognizant of the importance of having a toilet in vicinity their 

farms (Mwangi et al., 2022). Furthermore, a separate study conducted by Sennuga et al. (2020), 

focusing on the awareness and adoption of good agricultural practices among smallholder farmers 

participating in the Adopted Villages program in Nigeria, revealed that 58% of the respondents 

were informed about the proper utilization of manure as part of good agricultural practices, while 

7% remained unaware. 

5.2.2 Factors associated with the level of Global GAP awareness  

Results of the study showed that educated farmers were more aware of the Global GAP. This 

finding was expected given that education plays a vital role in raising awareness on vital issues 

and different topics through various ways. This corroborates with the findings of Joshi et al. (2019), 

who observed a positive correlation between years of schooling and awareness of Good 
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Agricultural Practices (GAP) among banana farmers in Nepal, with a unit increase in education 

leading to a 2.68% increase in GAP awareness. Similarly, Daberkow & McBride (2003) found 

similar results, indicating that education enhances a farmer's capacity to learn and adopt new 

agricultural innovations. Farmers with higher levels of education are often early adopters of new 

agricultural practices. 

Furthermore, farmers who had access to extension services, particularly training were more aware 

of the Global GAP. This is because through extension services, farmers are able to access vital 

information regarding to new agricultural innovations. This finding is consistent with the results 

of Joshi et al. (2019), where a unit increase in training led to a 20.1% increase in GAP knowledge. 

The results suggest that training and extension services play a crucial role in enhancing farmers' 

awareness and knowledge of good agricultural practices. 

Additionally, the study revealed positive association of access to market information with Global 

GAP awareness. This is possible because through market information producers are able to know 

what is trending on new agricultural practices and why the market is demanding a change in quality 

and standards. Bonephace et al. (2022) in their study on assessment of awareness of farmers on 

agricultural information services in Mara Region in Tanzania, highlighted that farmers need 

agricultural and market information to become aware of innovative farming system. 

The distance to both input and output markets was found to be negatively associated with the level 

of awareness. This indicates that farmers who are near agricultural input and output markets tend 

to be more aware of new agricultural innovations and active participants in the market. This aligns 

with the results of Haile et al. (2022) who found that increment of distance to the market, reduced 

the market participation in Ethiopia. 
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Household size and the number of farming associations to which a respondent belonged to did not 

show significant associations with the level of Global GAP awareness. However, findings of Joshi 

et al. (2019) indicated that a unit increase in household size led to a 0.2% increase in GAP 

awareness.  

Years of chili farming was positively associated with the Global GAP awareness. This is possible 

because Lira smallholder hot pepper farmers who have been consistently farming hot pepper are 

more informed on what trends on hot pepper production and the market requirement that farmers 

who have few years of hot pepper production. Furthermore, farmers with more years of farming 

tend to be aware of quality and other product standards required for the crops they have been 

cultivating. Similar results were found by Joshi (2019). 

5.3 Determining the key factors associated with the level of Global GAP compliance among 

smallholder hot pepper farmers 

5.3.1 Level of compliance of Global GAP standards 

The study results exhibited about fifty-eight percentage compliance on traceability of produce and 

its safety. This highlights lower compliance, and it is possible because chili from Uganda has been 

facing rejection at international markets due to presence of false codling moth and high level of 

pesticide residuals (Dijkxhoorn et al., 2019; Wakabi, 2019). In the context of farm area and 

environmental considerations, compliance reached about seventy four percent. This is possible 

because some of the farmers under NECPA received trainings on chili organic farming practices 

and they were also introduced to Global GAP trainings but there is still a lot to do because this 

level of compliance does not meet the set standard of Global GAP.  In the study conducted by 

Kassem et al. (2020), it was noted that respondents demonstrated satisfactory compliance with 
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Global GAP standards in terms of traceability but fell short of compliance in environmental 

aspects. Furthermore, a separate study on the Awareness and Adoption of Good Agricultural 

Practices among Smallholder farmers in Nigeria (Sennu et al., 2020) revealed deficiencies in 

appropriate water management in farming areas and inadequate pest management. 

Worker safety and health achieved a level of compliance of seventy seven percent which implied 

that health of the work is somewhat taken in consideration however this percentage does not meet 

the Global GAP set standards. Similar findings were reported in other studies, where farmers 

displayed limited compliance with Global GAP requirements concerning worker safety, health, 

and welfare (Pandit et al., 2017; Kassem et al., 2020). Ensuring the personal hygiene of agricultural 

workers is crucial for reducing biological hazards and preventing the spread of diseases, whether 

through food contamination, contaminated water, toilets, or other facilities (EU, 2012). It is 

noteworthy that the inspection of agricultural workers' conditions has received limited attention, 

as highlighted by the International Labour Organization (ILO, 2016). 

5.3.2 Factors associated with the level of Global GAP compliance  

Access to extension services showed positive relationship with Global GAP compliance. This is 

because extension services like training enhances dissemination of new agricultural innovations to 

the farmers. This implies that Lira smallholder hot pepper farmers with access to extension services 

are more likely to comply with food safety standards. This finding is consistent with the findings 

of Chelang’a et al. (2023), where they found that the access to extension services like training were 

statistically significant with Global GAP compliance. This emphasises that farmers who partake 

training through either government or private organizations are likely to adopt and show higher 

levels of compliance. 
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Farmers with access to credit were observed to be compliant with Global GAP standards. This 

implies that Lira smallholder hot pepper farmers who have farming credit are more likely to 

comply with food safety standards. This is possibly because it helps farmers to have money needed 

for implementation of what is required to meet the criteria. This was in line with the study on 

factors influencing the sustained adoption of innovative techniques by urban farmers in 

Lubumbashi by Nsele et al. (2022), where access to credit was significantly associated with 

adoption of integrated soil fertility management innovation package and the use of motor pumps 

for irrigation in urban farming.  

The level of awareness was found to be positively associated with the level of Global GAP 

compliance. This implies that Lira farmers who had more of awareness were more compliant and 

this is possible because as farmers become aware of existence of Global GAP standards, 

requirements, and benefits of meeting those requirements, farmers aim at achieving the standards 

to enjoy the privileges. These findings were in line with the results from Gichuki et al (2020) that 

availability of Global GAP information through trainings significantly influenced GAP 

certification for all types of farmers.  

A family with more members participating in chili farming was found to be compliant with Global 

GAP standards. This implies that as more family members engage in farming, they ease the labour 

burden and thus facilitating the implementation of required standards which is applicable to 

smallholder farmers in Lira districts. Similarly, Abdulai et al. (2011) found that increase in family 

size participating in farming increased the adoption of irrigation technologies. More so, Shikuku 

et al. (2017) found related result in their study on smallholder farmers’ attitudes and determinants 

of adaptation to climate risks in East Africa. 
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Years of formal education did not have significant relationship with the level of compliance of 

Global GAP standards. This is possible because educated people tend to abandon agriculture 

because it highly perceived as the last option which is likely to be similar case in Lira district. 

However, Srisopaporn et al. (2015) found that education improves farmers’ ability to adjust to 

changes. Furthermore, Krause et al. (2016) noted that years of formal education among orchid 

farmers positively influenced the adoption of Public Good Agricultural practices. More so, 

Chelang’a et al. (2023) suggested that households with members with high number of years of 

formal education were more equipped with skills to understand the importance of Global GAP and 

thus influencing adoption and level of compliance.  

Household size did not show significant relationship with the level of Global GAP compliance. 

Contrary, Nthambi et al. (2013) reported that an increase in the number of household members 

resulted in a decrease in individual farm compliance with GAP in export of vegetables. 

Additionally, Chelang’a et al. (2023) found that household size was negatively and statistically 

significant where addition of household member reduced the adoption of Global GAP by 11%. 

This is possible because different household members are likely to pursue different forms of 

investment to diversify income streams.   

Chili farming experience showed no significant association with the level of Global GAP 

compliance. This implied that smallholder chili farmers in Lira trusted their old practices than 

adapting to new changes. Huang & Karimanzira (2018), noted that producers with more years of 

farming experience were more likely to stick with the original methods that were familiar to them 

instead of trying newer farming practices. Contrary, Chelang’a et al. (2023); Suwanmaneepong et 
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al. (2016) found that the number of years in farming were positively associated with 

implementation of good agricultural practices. 

Land size under chili production did not significantly influence the level of Global GAP 

compliance. This possible because, smallholder farmers tend to produce both income and food 

crops dedicating small size of land to chili production which makes it not profitable to meet the 

cost of implementation of Global GAP requirements. However, the results from the study of 

Sennuga et al. (2023), revealed that farm size was positively and significantly associated with the 

likelihood of adopting improved technologies in maize production in Nigeria. But land size 

cultivated negatively influenced wealthy farmers to invest in Global GAP certification (Gichuki et 

al., 2020). 

Farmers with higher monthly income were observed to be compliant with Global GAP standards 

and this possible because they have economic capacity to meet the costs of implementing Global 

GAP requirements. Contrary, Gichuki et al, (2020) found that the empirical estimates revealed that 

wealth index of farmers did not significantly influence compliance of Global GAP. This implies 

that higher monthly income makes people to invest in other businesses rather than agriculture. 

However, smallholder hot pepper farmers in Lira with more income invested more in hot pepper 

farming as potential business to diversify income streams. 

Farmers who had access to market information were positively associated with the level of Global 

GAP compliance. Access to market information alerts producers on what is trending in the market 

and help them to plan according to the market requirements. Similarly, Magesa et al, (2014) 

indicated that market information facilitates farmers in planning their production in line with 

market demand, time the harvest for optimum profit and decide which market to sell their produce. 
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This implies that to increase the level of compliance among smallholder farmers in Lira and in 

other areas where horticulture is practiced easing accessibility to the market information is the key.   
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CHAPTER SIX: SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

6.1 Summary 

This study focused on compliance of Global GAP standards among smallholder farmers in chili 

production and it determined the level of awareness, level of compliance and factors associated 

with the level of awareness and level of compliance of Global GAP standards.  

On awareness, this study found low level of awareness and highlights the various factors 

influencing the level of awareness of Global GAP among smallholder chili farmers. Education, 

training, access to market information, proximity to markets, and farming experience were found 

to be significant determinants of awareness, while household size and farming associations showed 

less pronounced associations.  

On level of Global GAP compliance, averagely the study found that farmers did not meet the 

compliance percentage of Global GAP standards and shed lights on the multifaceted factors 

influencing Global GAP compliance among chili farmers, emphasizing the role of education, 

extension services, access to farming credit, creation of awareness, and household participation in 

promoting adherence to these standards. 

6.2 Conclusion 

Awareness of Global GAP was found to be averagely low (8.02%). Among the possible reasons 

as to why the level of awareness was low in comparison with the level of compliance was the way 

level of awareness was captured.  The respondent had to recall Global GAP control points from 

the head. Meanwhile level of compliance involved an interviewer observing the field where needed 

and mentioning Global GAP control point to interviewee, and the interviewee could answer yes if 

he/she practices and answer no, if she/he does not practice. This could have limited the practices 
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that a farmer could recall for level of awareness, in comparison of saying yes or no to the Global 

GAP control point mentioned by the interviewer. Another possible reason is that farmers might be 

doing a good agricultural practice without knowing that it is part of Global GAP standards and 

find him/herself practicing it when it is mentioned on the list of control point while an interviewer 

is capturing data for Global GAP compliance. Awareness is the baseline to compliance with 

agricultural innovations. The level of awareness of Global GAP was associated with chili farming 

experience, distance to nearest input and output market but more emphasis was observed on access 

to extension services especially training service to the farmers, access to market information and 

the level of education of the farmer.  

In the context of the study, these results suggest that there is a need for increased awareness and 

education regarding good agricultural practices, particularly with regard to Global GAP standards. 

The majority of the surveyed farmers had low awareness (8.02%), which could impact the quality 

of their agricultural practices and potentially limit their productivity and sustainability thus a 

barrier to lucrative export markets. 

Due to the fact that the level of Global GAP compliance should be 100% in major must control 

points and 95% in minor must control points of Global GAP standards, the level of compliance 

(69.29%) is very low. This proves the reasons as to why chili has been facing limitations to 

international markets especially EU markets where Global GAP standards must be met. However, 

it was observed that the level of compliance was high compared to the level of awareness.  

 Among the factors associated with the level of Global GAP compliance were access to farming 

credit, access to extension services, number of households in chili farming, access to market 

information, and the level of awareness. 
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6.3 Recommendations and study limitation  

6.3.1 General Recommendations 

Agricultural export especially horticultural products have potential to economically improve rural 

and agricultural communities in developing countries, but this is possible when farmers can 

embrace agricultural innovations, technologies, meeting international market requirements and 

food safety standards set by countries receiving those products.  The study found that farmers are 

barely aware of agricultural innovations and food safety standards, thus this study recommends 

policy makers, export promoters and other influential government and non-government entities to 

create interventions that emphasize awareness of agricultural innovations like food safety 

standards that will facilitate compliance of export market prerequisites. 

Government and other responsible entities can increase access to extension services by providing 

training and evaluating its effectiveness, providing timely and adequate market information to the 

farmers, public sensitization in community meetings and other social gatherings while helping 

farmers to realize the importance of new agricultural innovations thus increasing the level of 

awareness of new agricultural innovations. 

The level of Global GAP compliance was not satisfactory and it was highly associated with access 

to farming credit, access to market information, access to extension services, the number of family 

members in chili farming and the level of awareness of Global GAP. Government and non-

government entities should create intervention to increase the level of compliance with food safety 

standards. They should focus on programs that can increase the level of awareness possibly 

through trainings and follow ups to find out whether the training created the intended impact.  
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More so, provision of on-time and right market information through channels accessed by most 

smallholder farmers like radios, extension agents, input and output markets should be given a 

priority. Additionally, easing access to farming credit would solve lots of issues like increasing 

land size dedicated to horticultural production, motivating other household members to engage in 

farming as potential business and helping the farmer to meet market and food safety standards and 

thus, accessing lucrative export market.  

Due to high risks farming is always associated with, farmers have difficulties in accessing adequate 

finance to do farming as a stable business, government and other financial institutions are urged 

to work together to ease the terms and conditions to finance smallholder farmers and to attract 

more business-oriented farmers in the sector since it is the backbone of economic prosperity in 

developing countries. 

6.3.2 Study limitation  

This study had only one limitation which was limited access to already existing published research. 

The majority of primary authors who were contacted to share their articles were not responding. 

Articles which were not on free access and not accessible through our institution were hard to get. 

6.3.3 Recommendations for further studies 

Despite the knowledge that chili is among the crops that can potentially improve farmers’ 

livelihoods in rural communities, smaller parcels of land were allocated to hot pepper production.  

This study recommends exploring factors associated with the land allocation decisions and choice 

of enterprises for smallholder farmers. Further, there is need conduct other studies ascertain factors 

that constrain hot pepper production and marketing participation in Uganda. 
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Appendix II: Data collection tool used in the survey.   
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