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ABSTRACT
The study assessed the most effective mechanisms of bylaws implementation in 
sustainable potato production in Southwestern Uganda. A cross-sectional survey was 
conducted in Southwestern Uganda. A mixed-method approach was used to collect 
data involving structured questionnaires administered to 104 potato farmers (93% 
response rate), key informant interviews (nine), and focus groups (six). Quantitative data 
from Epidata 3.1 was exported to STATA 13.0 for coding, cleaning, and analysis. 
Qualitative data was analysed using thematic content analysis in Atlas.ti version 7.5. 
Multivariate linear regression revealed that farmers’ level of implementation of improved 
and quality seed potato bylaws (β = −0.013; p < 0.05; CI: −0.026; −0.000), farmer roles  
(β = −0.127; p < 0.001; CI: −0.176; −0.084), and practising both crop and livestock 
farming (β = −0.129; p < 0.01; CI: −0.219; −0.038) was negatively and significantly 
associated with bylaw effectiveness. Bylaw effectiveness decreased by 1.3% for any 
additional seed, soil and water, and market access bylaw. Likewise, bylaws were 12% 
less effective per any additional farmer role, p < 0.001. Farmers who did crop and 
livestock farming had 12.1% lower bylaw effectiveness than those who only did crop 
farming. The effectiveness of bylaw implementation decreased with every additional 
bylaw, farmer role, and land use practice. The study recommends that potato value 
chain actors develop networks to harmonise bylaws, farmer roles, and land-use synergies 
to improve bylaw effectiveness.

1.  Introduction

Globally, only one-third of the world’s farms practice sustainable crop intensification (Cook et  al., 2015; 
Godfray & Garnett, 2014; Pretty & Bharucha, 2014; Pretty, 2008). As such, food production has not kept 
pace with the growing population’s demand (FAO, 2017), posing a greater challenge for sustainable food 
systems. The increasing demand for food production is inhibited by financial availability, especially 
among smallholder farmers in developing countries such as Sub-Saharan Africa (Kapari et  al., 2023). The 
limited adoption of sustainable farming practices has resulted in overexploiting natural resources, climate 
change, and food insecurity (Doughty, 2013; Hendry et  al., 2017; Hove et  al., 2020). This is evident with 
increasingly poor land productivity, low production output, and food shortages amidst exponential pop-
ulation growth (Fungo, 2011; United Nations, 2019), and it underpins the need for bylaws.

Bylaws are essential in shaping behaviour that supports sustainable crop intensification in densely 
populated areas (Helmke & Levitsky, 2004; Nkonya et  al., 2008; North, 1990). The highland area of 
Southwestern Uganda (SWU) is densely populated, relying on smallholder farming for food and income 
security. This poses challenges such as limited land availability, soil erosion, and overutilisation of nat-
ural resources. The high population density puts pressure on the already limited land, leading to frag-
mentation of farms and reduced agricultural productivity. Arable land is progressively diminishing as 
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the population increases by a national average of 3% annually, with potatoes as a major food and 
cash crop (FAO, 2017; Uganda Bureau of Statistics [UBOS], 2021). However, in recent years, the area 
has experienced diminishing land productivity due to a combination of factors, including degradation 
of arable land by the rapidly growing population, land shortages, poor seed quality, poor yields, 
effects of climate change, limited knowledge by smallholder farmers on potato production, poor mar-
ket access, low use of external inputs, and poor physical infrastructure (Friedrich & Kassam, 2016; 
Fungo, 2011; Lampkin et  al., 2015; Schneider et  al., 2022). These challenges have had a significant 
impact on potato production in Uganda. The degradation of arable land, combined with land short-
ages, has made it increasingly difficult for farmers to cultivate potatoes and has resulted in declin-
ing yields.

Sustainable crop intensification (SCI) has been fronted as a response to these challenges (Godfray, 
2015; Otsuka & Place, 2014; Pretty et  al., 2011; Vanlauwe et al., 2014). SCI aims to increase the produc-
tivity of crops without causing further harm to the environment. One approach is to adopt environmen-
tally friendly farming practices, such as organic farming or precision agriculture, which reduce synthetic 
inputs and optimise resource utilisation. Furthermore, SCI is one of the ways of ensuring food availability, 
especially among smallholder farmers, hence contributing to achieving sustainable development goal No. 
2 of realising zero hunger by 2030 (Foresight, 2011; Otsuka & Place, 2014). In this study, SCI was defined 
as increasing the output of agricultural production, processing and commercialisation activities while at 
the same time increasing the efficiency of natural, physical, financial and human resource investments 
and reducing negative environmental and social impacts (Pretty et  al., 2011). SCI is an essential aspect 
of sustainable development as it ensures that agricultural activities are carried out to maximise produc-
tivity without compromising the well-being of the environment and society. Farmers can achieve higher 
yields by adopting SCI practices while minimising the use of inputs such as water, fertilisers, and pesti-
cides. Moreover, SCI also promotes the adoption of techniques that enhance the livelihoods of farmers 
and rural communities, leading to a more equitable and inclusive agricultural system. SCI was operation-
alised as soil and water conservation, improved and quality seed potatoes, and market access.

However, implementation of SCI requires policy and institutional strengthening investment to enable 
adoption and adaptation to be appropriate and best practices for reducing low output risks, like using 
bylaws and determining their effectiveness (Agrawal, 2008; Ostrom, 1990). Bylaws were defined as rules 
or regulations initiated by local communities and passed by local governments at district or lower levels 
through local government council resolution (Helmke & Levitsky, 2004; Koffi & Kalinganire, 2016; Mowo 
et  al., 2016; Nkonya et  al., 2005; Sanginga et  al., 2009). These bylaws could be formal or informal (Helmke 
& Levitsky, 2004; Yami & Van Asten, 2018). Formal bylaws are legally binding and enforceable, while 
informal bylaws are based on customary practices and social norms. Both types of bylaws play a crucial 
role in regulating community behaviour and resource management, especially in the context of natural 
resource governance and sustainable development. However, the effectiveness of these bylaws largely 
depends on their enforcement mechanisms, community participation, and the degree of trust and coop-
eration among community members.

The main potato-growing districts in Southwestern Uganda, by the nature of their landscape, have 
taken on initiatives to formulate and implement bylaws relevant to sustainable potato intensification to 
address their major constraints (Sanginga et al., 2003, 2004). Moreover, effective bylaw implementation 
mechanisms to support sustainable crop intensification are the central focus of this study.

In the case of Uganda, the grassroots legislative bodies that enact bylaws are Local Council I (LCI) and 
Local Council III (sub-county) (Nkonya et  al., 2005; Sanginga et  al., 2010). Formal bylaws are widely rec-
ognised as official legal provisions formulated by groups and organisations to legally define within and 
outside the group, documented as a point of reference for specific behaviour of groups, aimed at meet-
ing collective needs, and apply strict monitoring and supervision to meet their highly coordinated man-
date (Bond & Heimlich, 2014; Helmke & Levitsky, 2004; Nkonya et  al., 2005). Informal bylaws are not only 
unofficial laws that govern group behaviour but also undocumented and unregistered or may be regis-
tered without documentation that generates shared expectations and strategic solutions (Bond & 
Heimlich, 2014; Carey, 2000; Helmke & Levitsky, 2004). The operationalisation of informal bylaws occurs 
without registration by local authorities, irrespective of the geographical context. The informal structure 
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or arrangement tends to cover self-governing groups with an active membership, flexible decision-making, 
promoting members’ individuality and entrepreneurship, and supporting mainstream supply chains.

Despite the ongoing debate in the literature on bylaws, researchers have a consensus on the need for 
effective bylaws to enhance SCI (Nedessa et  al., 2005; Yami & Van Asten, 2018). Thus, the subject of this 
study was to assess the effective bylaw implementation mechanisms to support sustainable potato pro-
duction in Southwestern Uganda. The specific objectives of this study are to (1) assess farmers’ awareness 
of bylaws on Sustainable Crop Intensification, (2) evaluate the implementation of the existing bylaws, (3) 
understand farmers’ roles in the implementation of bylaws, and (4) assess farmers’ resources in the imple-
mentation of bylaws for SCI. This study contributes to expanding knowledge and practice to understand 
bylaws governing SCI in potato production under the overall legal framework of the agricultural sector. 
The study addresses gaps in the effective implementation of bylaws to support the sustainable intensi-
fication of potato production.

2.  Conceptual framework

North’s (1990) theory on new institutionalism was the most influential in this study. According to North, 
rules are central to the proper functioning of groups, in this case, potato farmers, and thus can influence 
sustainable crop intensification. This is based on the idea that every human action can be explained  
by the actions of a single actor whose interactions with the structures legitimise the institutions, which 
lies the foundation of the new institutionalism (Vargas-Hernandez, 2008). According to new institutional-
ism, the social, political, and economic structures influencing individual actors impact their behaviour. 
These structures provide the norms, rules, and incentives that guide individual actions within institutions.

Bylaws can support sustainable crop intensification. The implementation of Sustainable crop intensifi-
cation necessitates investment in policy, such as bylaws and institutional strengthening, to facilitate the 
adoption and adaptation of appropriate and best practices for mitigating low output risks (Nkonya et  al., 
2005; Sanginga et  al., 2010; Yami & Van Asten, 2017, 2018). This includes evaluating the mechanisms of 
effective bylaw implementation mechanisms (Agrawal, 2008; Ostrom, 1990). The bylaws have been cate-
gorised per the objective they tend to achieve: improved and quality seed potato, soil and water con-
servation, and market access. However, the level of implementation of these bylaws and extent of 
effectiveness is affected by various mechanisms, including farmer awareness of existing bylaws, roles, 
resources and land use/land acreage. The mechanism of bylaws implementation is crucial in enhancing 
their effectiveness. By examining the mechanisms of effective bylaw implementation, policymakers and 
decision-makers can gain insights into their potential effectiveness and make informed choices regarding 
their implementation and enforcement. This research contributes valuable information to future policy 
and decision-making processes aimed at promoting sustainable agricultural practices in Southwestern 
Uganda. This assessment identifies areas where improvements can be made to ensure the bylaws effec-
tively promote sustainable crop intensification. Furthermore, this research provides a foundation for 
developing new and improved bylaws specifically tailored to the unique needs and challenges of the 
region. Implementing and enforcing effective bylaws will ultimately contribute to agriculture’s long-term 
sustainability and success in Southwestern Uganda. Figure 1 below illustrates the conceptual framework 
of the study.

3.  Methodology

3.1.  Study area

The study was conducted in Southwestern Uganda, in Kabale and Rubanda districts (Figure 2). The 
selected study sites within the two districts were Kamuganguzi, Bubare, and Muko sub-counties. The 
sub-counties were selected based on the broad bylaw categories of improved and quality seed 
(Kamuganguzi, Kabale district), market access (Bubare, Kabale district) and soil and water conservation 
(Muko, Rubanda district). It is important to note that the wider Kabale district comprised the current 
Kabale district and Rubanda district before its fragmentation into two districts. Based on the agro-ecological 
zoning in Uganda, the study sites are considered to have the most significant potential for potato 
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production, owing to their fertile soil and favourable climate, with 13,807 ha/year planted in 2020 and 
1.235 production tons per ha (Kabale District Local Government, 2020). The sites furthermore had existing 
bylaws driven by the need to legislate on aspects of land degradation, high population density and 
declining potato production challenges (Bonabana-Wabbi et  al., 2013; Fungo, 2011; UBOS, 2017).

3.2.  Study design

This study used a cross-sectional survey employing mixed qualitative and quantitative methods to reveal 
the effectiveness of the different bylaws used in potato growing in South Uganda—the qualitative meth-
ods aimed to reveal the depth of how effective the bylaws were and the associated mechanisms. The 
qualitative methods involved the use of nine key informant interviews. Key informants include experts 
working with agriculture institutions like research institutions, non-governmental organisations, the 
Ministry of Agriculture, Animal Industry and Fisheries (MAAIF), district local government and local leaders 
in the community, and farmer groups. The quantitative data was collected using a structured 

Figure 1.  Conceptual framework for establishing mechanisms of effective bylaw implementation.

Figure 2.  Rubanda and Kabale districts in southwestern Uganda.
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questionnaire. The quantitative data aimed at establishing the effectiveness of bylaws (on improved and 
quality seeds, soil and water conservation and market access) and the associated mechanisms such as 
implementation level of bylaws, level of awareness about bylaws, farmers’ roles and farmers’ resources 
such as land, access to financial resources and formal education.

3.3.  Sample size

The sample size was determined for both quantitative and qualitative data collection methods. 
Yamane’s (1967) formula for finite population led to a sample size of 112 commercial potato farmers 
from 156 commercial potato farmers in the three pre-selected sub-counties of Kamuganguzi, Bubare 
and Muko sub-counties. The response rate was 93%, leading to 22, 38, and 44 commercial potatoes 
selected by proportionate stratified sampling from Kamuganguzi, Bubare and Muko sub-counties. 
The farmers were selected from the sampling frames for each sub-county by systematic random 
sampling.

The data saturation method was used to determine the sample size for key informant interviews (KIIs). 
A sample of nine (9) key informants and six Focus Group Discussions (FGDs) met the condition of data 
saturation (Creswell, 2013).

3.4.  Data collection methods

3.4.1.  Key informant’s interviews and focus group discussions
First, we conducted key informant interviews. Key informants were selected based on having first-hand 
information about the bylaws. The respondents had experience and knowledge of existing bylaws and 
how they (bylaws) supported SCI in SWU. Nine (9) of KIIs (seven males and two females) were conducted. 
The key informants included government officials, particularly the district production office, district agri-
cultural office, district environment and natural resources office, the sub-county chiefs and the 
Kachwekano Zonal Research and Development Institute (KAZARDI). In addition, key informants were also 
recruited from officials from private institutions. They included the Bubare Innovation Platform, the 
Uganda National Seed Potato Producers Association, the International Fertilizer Development Center, and 
the Africa 2000 Network. The principal investigator interviewed the key informants using a key informant 
interview guide. The interview sessions for each KI were audio recorded using a recorder and later trans-
lated (where necessary) and transcribed into edited transcripts to be analysed. Likewise, two focus group 
discussions were conducted in each of the sub-counties of Kamuganguzi, Bubare and Muko. Each FGD 
was heterogeneous, consisting of 6–10 commercial potato farmers, males and females between 25 and 
65 years and about 65% were of primary, and the rest were secondary and tertiary education. The het-
erogeneity in terms of age, sex, and education levels. Hence, through such FGD groups, rich information 
was provided from different categories of people simultaneously. On average, each session took three 
hours to allow as many contributions as possible across each group of participants, gain clarity of issues, 
and allow further explanations while focusing on research objectives. In total, 63 commercial potato 
farmers participated in the FGDs. The FGDs were moderated by research assistants using the interview 
guide who knew the local languages, ‘Rukiga’ and ‘Kifumbira’, which they used to communicate during 
the FGD sessions. Similarly, the FGD sessions were audio recorded and later translated and transcribed, 
typed, and edited into transcripts, which were analysed by content thematic analysis with the help of 
Atlas.ti version 7.5.16 software.

The interview guides for KIIs and FGDs were designed and guided by the literature and then pre-
tested among commercial potato farmers in the Rubaya sub-county, just south of the Kamuganguzi 
sub-county and subsequently revised. The KII and FGD guides had open-ended questions that captured 
various issues. The questions embraced: farmers’ knowledge of the various bylaws, their relevance, farm-
ers’ participation in the implementation and monitoring of bylaws, a system for resolving conflicts that 
arise during the implementation of bylaws, networking among stakeholders on bylaw implementation, 
and factors facilitating the implementation of bylaws.
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3.4.2.  Designed structured questionnaire
The phase involved a designed structured questionnaire to conduct interviews with 104 randomly 
selected potato farmers. Mechanisms that facilitate the effectiveness of bylaws were anticipated. These 
included farmers’ awareness of bylaws (on seed quality, soil and water management and market access), 
level of implementation of bylaws (on seed quality, soil and water management and market access), land 
ownership, land acreage and land use/management, farmers’ roles, farmers’ access to financial resources, 
and framers’ education. There were three broad categories of bylaws on SCI, particularly on improved 
and quality seed, soil and water management and market access. There were 33 bylaws on improved 
and quality seeds, 15 on soil and water management, and 14 on market access. The validity of the ques-
tionnaire was established. First, the structured questionnaire included questions based on the literature 
and the results from the exploratory study (first phase). The questionnaire was pretested among com-
mercial potato farmers in Rubaya subcounty and subsequently revised. Further, the Cronbach coefficient 
alpha (α) for the bylaws on implementation of improved and quality seeds bylaws, soil and water man-
agement and bylaws on market access were 0.89, 0.50 and 0.84, respectively. Each bylaw known by a 
farmer was scored 1, and each unknown was scored 0. Bylaws known or not known by farmers were 
scored and summed for each category. The Cronbach coefficient alpha (α) on farmers’ awareness of 
improved and quality seed bylaws, soil and water conservation and bylaws on market access were 0.89, 
0.3 and 0.82, respectively.

Land ownership was categorised as privately owned, family-owned or owned by the community. Land 
acreage was the land size in acres the farmers used for crop farming. Land use or management was 
informed of crop farming only, both crop and livestock farming and livestock farming. Farmers’ assessed 
roles included: (a) being a member of the quality committee, (b) attending farmers’/group meetings, (c) 
implementing what farmers we trained on, (d) Deciding on penalties for those who do not adhere to 
the bylaws and lastly, (e) Sensitising fellow farmers. Each of the roles participated in by the farmer was 
scored 1 and 0 for roles s/he never participated in and summed up for overall scores for a farmer. 
Farmers’ level of access to financial resources, including SACCOs, earnings savings, and loans from trad-
ers. The farmer’s level of education was assessed as a resource and was rated as (a) no education, (b) 
primary education, (c) secondary education, and (d) tertiary education.

3.5.  Data management and analysis

Mixed qualitative and quantitative approaches were used to analyse, present, and interpret data, simplify 
interpretation, and increase understanding of the study’s findings.

Quantitative data was entered in Epidata 3.1 and exported to Stata 13.0 for coding, cleaning and 
analysis. Descriptive statistics, including percentages, frequencies, mean, minimum, maximum, standard 
deviation, and skewness, were generated using STATA 13.0, assessing bylaw effectiveness and its mech-
anisms. Normality test (use of histogram and the Shapiro–Wilk test) was conducted on the dependent 
variable, bylaw effectiveness. Bylaw effectiveness was negatively skewed (−1.61), hence transformed by 
reflection and log-based 10.

Bivariate analysis using the Spearman Correlation coefficient (rho) was conducted to assess (a) the 
association between farmers’ awareness of bylaws and bylaw effectiveness, (b) the association between 
farmers’ level of implementation of bylaws and bylaw effectiveness, (c) Farmers’ roles and bylaw effec-
tiveness, (d) Farmers’ acreage and bylaw effectiveness and level of significance for association was at 
0.05. Owing to the non-distribution in the data, the Kruskal Wallis test was used to test whether land 
ownership, land use and farmers’ education were related to bylaw effectiveness. Independent variables 
with a p-value less than 0.2 at bivariate analysis, including the level of awareness of bylaws on improved 
and quality seeds (p = 0.17), level of awareness of bylaws on soil and water conservation (p < 0.01), level 
of awareness of bylaws on market access (p = 0.20), level of implementation bylaws on improved and 
quality seeds (p = 0.02), level of implementation bylaws on soil and water conservation (p = 0.23), level of 
implementation bylaws on market access (p = 0.19), and land use p < 0.017 were used for multivariate 
linear regression using the model below:

	 Logy x x x x x k xk= + + + + + … + +∫β β β β β β β
0 1 1 2 2 3 3 4 4 5 5

. 	
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Where Logy is log-transformed bylaw effectiveness, β0 is the level of bylaw effectiveness when no 
input or mechanism was in play; β1, β2, β3, β4, and β5 are coefficients for the mechanisms, 1, 2, 3, 4, and 
5; x1, x2, x3, x4, x5 are mechanisms such as farmers’ awareness of bylaws on seed, farmers’ awareness of 
bylaws on soil and water conservation, farmers’ awareness of bylaws on market access, farmers’ imple-
mentation level of bylaws on seed, farmers’ implementation level on bylaws on soil and water conserva-
tion, farmers’ implementation level on bylaws on market access, etc.; ϵ, is the error term.

Using Atlas.ti version 7.5.16 software, nine and six transcripts for KIIs and FGDs were analysed as sep-
arate entities. Both deductive and inductive methods of thematic analysis guided data analysis from both 
KIIs and FGDs. Deductive analysis matched or aligned data to study objectives, whereas inductive anal-
ysis was used to derive interpretation from unexpected emerging information from the raw data or tran-
scripts. A file name was given to each project for KII and FGD manuscripts. Each transcript was repeatedly 
read, and codes were developed by open coding to capture emerging patterns. Open coding allows for 
capturing new theoretical possibilities as one interacts with qualitative data (Costa et  al., 2016). Codes 
were refined, and categories formed from them, forming sub-themes and themes. Quotations were also 
noted to substantiate some codes. The same procedure was used to analyse transcripts from FGDs. 
Qualitative and quantitative findings were triangulated.

There were two themes (the level of bylaw implementation and mechanisms for bylaw effective-
ness in influencing bylaw effectiveness). Eight categories: five (5) mechanisms for bylaw effectiveness 
coded as MCHNSM and three (3) categories for the level of bylaw implementation coded as IMPL 
were developed. Several mechanisms included bylaw awareness, farmer roles, resources, land use 
and education level. The category bylaw awareness was coded as AWR with the sub-category’s 
awareness of bylaws on seed quality and improvement, awareness of bylaws on soil and water con-
servation, and awareness of bylaws on market access coded as AWR _SQI, AWR_SWC, and AWR_MA 
respectively.

The categories under mechanisms, namely farmers’ resources and land use, were coded as RESOURCE 
and LND, respectively. Farmers’ roles had sub-categories being a member of the quality committee, 
attending farmers’ or group meetings, deciding on penalties and sensitising fellow farmers, who were 
coded as MMBR_QC, ATTND-MEET, and PENALTY, respectively. The sub-categories under farmer’s 
resources included help such as training, seeds, and certification for seed from institutions coded as 
INSTITN. Loans sought from savings and credit cooperative organisations (SACCO), finances from sav-
ings and loans from traders or payments in advance were coded as LOANS, respectively. Under the 
theme of bylaw implementation, there were categories such as level of implementation for bylaws on 
seed improvement and quality (coded as IMPL-IQS), level of implementation for bylaws on soil and 
water conservation (coded as IMPL-SWC), and level of implementation for bylaws on market access 
(coded as IMPL-MA). Category level of implementation for bylaws on seed improvement and quality 
had subcategories such as inspecting for seed suppliers coded as INSPECT; seeds should have germi-
nated (coded as GERMINATE) OR harvesting (coded as HARVEST). Under the implementation of bylaws 
on soil and water conservation, there are codes such as TRENCH, CONTOUR, and TERRACE for digging 
trenches, contours and terraces, respectively. Giving penalties to those who graze in others’ pieces of 
land coded as PENALTY. The level of implementation for bylaws on market access had codes such as 
BULK, BAGS, SORT, RECORD, and STEAL for selling in bulk, use of standard bags, sorting, record keep-
ing, and not stealing, respectively.

The research was registered, peer-reviewed, and approved by the National Research and  
Ethics Committee at the Uganda National Council for Science and Technology (UNCST). Individual 
consent was secured from participants before the administration of study tools. The study used 
pseudo-names in place of actual respondents’ names by arranging the respondents according to the 
scheduled time for the interviews and discussions, for example, KI1, KI2, KI3… and FGD1, FGD2, 
FGD3…and for structured questionnaires (Q1, Q2, Q3…). This helped ensure the respondents’ ano-
nymity, and they felt comfortable answering and responding to the research questions, interviews 
and discussion topics. The researcher ensured the data was securely kept and password protected to 
prevent unauthorised access.
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4.  Results

4.1.  Respondents’ demographic information

Table 1 below summarises the attributes of the individual potato farmers interviewed, including the age, 
sex, district, sub-county, civil status, the highest level of education, religion, land management, the main 
crops grown and land ownership.

4.2.  Farmers’ awareness of bylaws on sustainable crop intensification

Farmers’ awareness of bylaws on SCI is presented in Tables 2–4. Table 2 reveals farmers’ awareness of 
bylaws focusing on quality and improved seed potato use. From Table 3, farmers had very high aware-
ness of bylaws focusing on the use of quality seeds for potato growing, with most of them, between 
97.1% and 76.0%, being able to cite at least a bylaw, out of any seventeen bylaws on use of quality 
seeds. The bylaws that farmers were most aware of included Spraying with pesticides (99.0%), Not grow-
ing potatoes on the same piece of the land season after season/doing crop rotation (98.1%), cutting off 
the shoots to allowing the potato to mature (97.1%); putting potatoes on stalls or grass so that they dry 
well (97.1%), preparing land well and leaving it to rest before planting potato (97.1%); ensuring that 
seeds are germinated well (97.1%) and not harvesting potato once it rains (96.2%). However, farmers 
were least aware of spraying pesticides when in gumboots (1.0%), Fanya chini (lower contours),1.0% and 
using standard measures for selling (1.0%).

A high level of awareness about bylaws was said to match the implementation level, which was 
appreciated in the Bubare sub-county. One of the KIIs in the Bubare sub-county mentioned that every 

Table 1. O verall Characteristics of Study Participants.
No Category description Value Frequency Percentage (%)

1 Age
Minimum 20
Maximum 70
Average 45.7

2 Gender
Male 50 48.1
Female 54 51.9

3 District
Rubanda 79 76.0
Kabale 25 24.0

4 Sub-county
Kamuganguzi 25 24.0
Bubaare 37 36.0
Muko 42 40.0

5 Civil status
Single 11 10.6
Married 89 85.6
Widowed 4 3.8

6 Highest level of education
No education 8 7.7
Primary education 66 63.5
Secondary education 17 16.3
Tertiary 13 12.5

7 Religion
Catholic 71 68.3
Protestant 32 30.8

8 Land management
Crop farming only 66 61.5
Crop farming and livestock-keeping 37 35.6
Livestock keeping only 1 1.0

9 Main crops grown
Potatoes 30 29.0
Sorghum 24 23.0
Sweet potatoes 24 23.0
Beans 26 25.0

10 Landownership
Personal 15 14.4
Owned by family 56 53.9
Owned by others/rented 33 31.7
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household had at least one member knowledgeable on bylaws on maintaining water, water collection 
points or soil conservation.

In each home, at least they know how to maintain water, have water collection point…. increased harvest and 
income, know how to protect our soil from increasing income. KI4, Bubare Innovation Platform)

Nevertheless, farmers needed to gain awareness of some aspects, failing to implement or adhere to 
them. Farmers who are ignorant or negligent about bylaws hardly implement them. For instance, farmers 
were unaware that over-recycling seed potatoes did affect the quality of the yields. Once farmers bought 
seed potatoes from certified sources in one season, they kept recycling the same seeds for the succeed-
ing seasons, and they did not go back to buy fresh seed potatoes. However, the more the farmers 

Table 2.  Farmers’ awareness of bylaws focusing on improved and quality seed, N = 104.
Bylaw Frequency Percentage

Spraying with pesticides 103 99
Harvesting only mature potatoes 102 98.1
Cutting off the shoots to allow potatoes to mature 102 98.1
Not growing potatoes on the same piece of the land season 

after season/doing crop rotation
102 98.1

Putting potatoes on stalls or grass so that they dry well 101 97.1
Preparing land well and leaving it to rest before planting 

potatoes
101 97.1

Seed potato should have germinated 101 97.1
No harvesting potatoes once it rains 100 96.2
Use fertilisers for seed potatoes 100 96.2
Seed potatoes should be planted on flat areas uphill 99 95.2
Not mixing (planting) different seed potato varieties in the 

same garden
98 94.2

Seed potatoes should be disease-free and should not peel off 97 93.3
Digging trenches to control infection 97 93.3
Planting the right size of the seed potatoes 95 91.3
Seed potatoes have to be gotten from recognised sources 91 87.5
Separating potato gardens by four metres 84 80.8
Seed potato gardens should be inspected before harvest time 79 76
Seed producers should get an inspection letter from MAAIF 31 29.8

Table 3.  Farmers’ awareness of bylaws focusing on soil and water conservation, N = 104.
Bylaw Frequency Percentage

Digg trenches 104 100.0
Digging water channels to control floods in valleys 103 99.0
Planting potatoes in lines 104 100.0
Digging contours 104 100.0
Bylaws to stop animal keepers from spoiling people’s gardens 102 98.1
No planting of eucalyptus trees in fields where potatoes are grown 97 93.3
Bush fallowing 14 13.5
Use of fertilisers 7 6.7
Addition of manure 6 5.8

Table 4.  Farmers’ awareness of bylaws focusing on market access, N = 104.
Bylaws Frequency Percentage

Only mature potatoes should be sold 103 99.0
Ensuring good quality for potatoes, especially those used in making crisps 103 99.0
Careful choice of proper bags for packing potatoes 103 99.0
The stalks are cut off to ensure the skin dries very well 102 98.1
Having collection stores for the potatoes 102 98.1
Penalties for thieves who steal potatoes from gardens while waiting for 

buyers
101 97.1

Sorting of potatoes before selling them 101 97.1
Collective purchase of inputs 99 95.2
Record-keeping farming activities 99 95.2
Proper storage 98 94.2
Selling at same/standardising prices 94 90.4
Selling potatoes in bulk 94 90.4
Drivers for trucks carrying potatoes to markets should have driving 

permits
63 60.6

Traders should have trading licenses 2 1.9
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recycled the original seed, the less yield they got and the more susceptible they became to diseases and 
pests. However, the practice of recycling the seed was attributed to the high costs of the seeds from 
accredited suppliers—farmers, therefore, preferred recycling seeds to buying expensive fresh-seed 
potatoes.

Table 3 shows farmers’ awareness of bylaws on soil and water management. Of the fifteen bylaws 
focusing on water conservation, six (6) were widely perceived by farmers, including digging trenches 
(100%), digging contours (100%), planting potatoes in lines (100%), digging water channels to control 
floods in valleys (99.0%); bylaws to stop animal keepers from spoiling people’s gardens (98.1%), and not 
planting eucalyptus trees in fields where potatoes are grown (93.3%). On the other hand, farmers were 
least aware of crop rotation (1.0%), Planting elephant grass (1.0%), using Fanya chini and Fanya Juu 
(1.9%), and terracing (2.9%) (see Table 3).

According to the FGDs from Muko, Bubare and Kamuganguzi, most farmers indicated they knew the 
existing bylaws. From the survey, 98% of the respondents said they know bylaws on soil and water con-
servation, market access and improved and quality seed. A high level of awareness about bylaws was 
said to match the implementation level, which was appreciated in Bubare Sub-county. One of the KIIs in 
Bubare Subcounty mentioned that every household had at least one member knowledgeable on bylaws 
on water conservation, water collection points or soil conservation.

In each home, at least know how to maintain water, have a water collection point…. increase harvest and 
income, and protect our soil from increasing income. (KI4, Bubare Innovation Platform, Bubare)

Table 4 lists farmers’ awareness of bylaws concerning market access. Farmers were mainly aware of 
bylaws that ensured high quality of potatoes and economical packings, such as ensuring that only 
mature potatoes should be sold (99.0%), ensuring good quality for potatoes, especially those used in 
making crisps (99.0%) and careful choice of proper bags for packing of potatoes (99.0%). Possession of 
trading licenses by potato traders was the least known bylaw (1.9%).

Table 5 below summarises descriptive statistics on the scored categories of bylaws. Farmers were gen-
erally aware of the bylaws (mean = 36.17, sd = 3.188; skw = −1.726), farmers were most aware of the 
bylaws on access market bylaws (mean = 12.15, sd = 1.447; skw = −2.766), followed by improved and 
quality seed potatoes.

The results of the relationship between farmers’ awareness and bylaw effectiveness are presented in 
Table 6. Farmers’ awareness of soil and water conservation bylaws was significantly associated with bylaw 
effectiveness (rho = −0.267; p < 0.01). This was not the case with all the other variables.

Furthermore, it was observed that limited awareness of the formal bylaws limited participation and 
outcomes from extension services. Thus, creating awareness and resource mobilisation were critical con-
siderations in strengthening monitoring and enabling responsive behaviour of potato crop farmers 
towards SCI. As such, this undermined the prospects of realising SCI in the region. One of the KII, from 
District Local Government, noted:

…then another issue is about the implementation of the bylaws. Some people fail to take them seriously 
because they lack proper sensitisation. We first considered sensitising these people on how bylaws can work 
within their communities.

Table 5.  Descriptive statistics on bylaw awareness among farmers, N = 104.
Variable Mean SD min Max Skewness

Farmers’ knowledge of bylaws
Farmers’ overall knowledge 

of access market
12.15 1.447 5 14 −2.766

Total knowledge of bylaws 
on soil and water 
conservation

6.33 .781 4 8 .720

Total knowledge of bylaws 
on improved and 
quality seeds

17.69 2.477 5 21 −2.627

Farmers’ overall knowledge 
of bylaws on seed, soil 
and water, and market

36.17 3.188 22 40 −1.726
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4.3.  Implementation of the existing bylaws

Bylaws that ensure seed potatoes are harvested matured enough were the most implemented, mainly 
harvesting only mature potatoes (100%) and that shoots are cut off (100%), see Table 7. Some bylaws 
on improved and quality seed, though farmers were aware of them, were not implemented, particularly 
those regarding the planting and subsequently recommended farming practices such as getting an 
inspection from MAAIF for the case of seed producers, doing mulching, ensuring weeding, the standard 
way of spacing potatoes and avoiding to spray and weeding when it is raining. Table 7 shows how the 
different bylaws on improved and quality seed potatoes were implemented.

Findings from qualitative data, especially from the key informants (6/9), indicated that the level of 
implementation, especially regarding bylaws or ordinances that promote soil and water conservation, 
had regressed or declined. The KIIs pointed out that during the 1970s and 1980s, the government struc-
tures, particularly at the village level, ‘maka kumi’, meaning village administration covering ten homes; 
the parish administration ‘Muruka’, and the bounty chiefs were so strict about the implementation of soil 
and water conservation bylaws. The government then ensured that farmers constructed terraces, con-
tours, trenches, and channels, dug ditches and planted trees like bamboo to control running water and 
soil erosion. Those who breached the bylaws in the 1970s and 1980s were sentenced to serve commu-
nity service, fined money or imprisoned. It was pointed out that the current local government was 
lenient to farmers and compromised for political gains, and hence, some farmers did not mind building 
terraces and contours or taking actions to protect the soils. One of the KII had to say this:

Table 6.  Spearman correlation coefficients (rho) between farmers’ awareness and bylaw effectiveness, N = 104.
Variable Spearman correlation (rho) p-Value

Total knowledge of bylaws on improved and 
quality seed

−0.096 0.165

Total knowledge of bylaws on soil and water 
conservation

−0.267* 0.003**

Farmers’ overall knowledge of access to the 
market

−0.085 0.195

Farmers’ overall knowledge of bylaws on improved 
and quality seed, soil and water conservation, 
and market access

−0.179 0.034*

*Correlation is significant at the 0.05 level (1-tailed). **Correlation is significant at the 0.01 level (1-tailed).

Table 7.  Farmers’ implementation of bylaws focusing on improved and quality seed, N = 104.

Bylaw

Yes No

n (%) n (%)

Harvesting only mature potatoes 104 (100.0)
Cutting off the shoots to allow potatoes to mature 104 (100.0)
Not growing potatoes on the same piece of the land 

season after season/doing crop rotation
100 (96.2) 4 (3.8)

Putting potatoes on stalls or grass so that they dry well 98 (94.2) 6 (5.8)
No harvesting potatoes once it rains 98 (94.2) 6 (5.8)
Preparing land well and leaving it to rest before planting 

potatoes
100 (96.2) 4 (3.8)

Spraying with pesticides 101 (97.1) 3 (2.9)
Seed potatoes should be disease and pest-free 101 (97.1) 3 (2.9)
Planting seed potatoes that have not peeled off 101 (97.1) 3 (2.9)
Seed potato should have germinated 101 (97.1) 3 (2.9)
Seed potato gardens should be inspected before harvest 

time
61 (58.7) 43 (41.3)

Seed potatoes have to be gotten from recognised sources 89 (87.5) 15 (14.4)
Separating potato gardens by four metres 68 (65.4) 36 (34.6)
Digging trenches to control infection 99 (95.2) 5 (4.8)
Not mixing (planting) different seed potato varieties in the 

same garden
90 (86.5) 14 (13.5)

Sprinkling pesticides on seed potatoes after harvest 96 (92.3) 8 (7.7)
Use fertilisers for seed potato 101 (97.1) 3 (2.9)
Plant potatoes on flat areas uphill 91 (87.5) 13 (12.5)
Plant the right size of seed potatoes 100 (96.2) 4 (3.8)
Plant in lines 13 (12.5) 91 (87.5)
Use clean equipment (hoes, sacks) 1 (1.0) 99 (99.0)
Spray/disinfect stores before harvest 1 (1.0) 103 (99.0)
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Implementation of the bylaws in the 80s and 70s was very effective. The role of implementation was with the 
technical people and not the politicians. During that time, there was a structure of batongole, muruka chiefs 
who were the parish chiefs, and the batongole were sub-parish chiefs. They would not cover only one village 
but the whole parish. Moreover, we also had the parish chiefs who were the frontline implementers of the 
bylaws. (KII, from a private institution)

However, in the past (in the 1970s–1980s), there were no measures or bylaws to ensure improved and 
quality seeds. Farmers used to recycle their indigenous seeds mainly for beans, maize and sorghum and 
rarely planted potatoes. Potato growing and seed multiplication by farmers emerged in 2000 with the 
support of institutions like Kachwekano Zonal Research and Development Institute (KAZARDI) under the 
National Agricultural Research Organisation (NARO), International Fertilizer Development Center (IFDC, 
2020) and projects such as Integrated Seed and Sector Development Uganda (ISSD Uganda). One of the 
KII had this to say:

During those days, the quality and history of the seed were not considered anywhere because farmers were 
not aware of such things; they only knew about beans or maize. Before 1995, there was no farmer-based seed 
multiplication. (KII, from District Local Government)

In all the six FGDs and all KIIs, it was pointed out that there was a bylaw on inspecting and certi-
fying farmers producing potato seeds. Potato seed-producing farmers, associations or groups were 
trained in their gardens and approved by NARO officials, and they were the only ones permitted to 
sell potatoes for seeds. Farmers were encouraged to buy potato seeds from these farmers. One of the 
KII mentioned this:

Some farmers are in the Uganda National Seed Potato Producers Association (UNSPPA). I think you have met 
the organisation responsible for producing potato tubers; they arranged with KAZARDI to inspect their gar-
dens so that their seed is clean. (KII, from a private institution)

Table 8 shows that digging trenches (99.0%) and planting potatoes in lines (99.0%) were the most 
implemented bylaws on soil and water conservation, whereas digging ditches was the least implemented 
(1.0%). Some bylaws on soil and water conservation, such as planting elephant grass and crop rotation, 
were not implemented by farmers. Table 8 shows bylaws on soil and water conservation implemented 
by farmers.

From both FGDs and KIIs in all sub-counties and at the district local governments, it was reported that 
a majority of farmers appreciated the value of implementing soil and water conservation bylaws and 
consequently constructed contours and trenches to control soil erosion and ensure water conservation 
in their gardens. One of the KIIs representing a private association for farmers had to say this:

Like the construction of terraces of terraces, no one has to first tell us; we saw that our soils were getting 
eroded, and now everyone knows they must construct terraces to conserve their soils. (KII, from a private 
institution)

Institutions at local and private governments were involved in steering the implementation of soil and 
water conservation bylaws. The district and lower governments approved the bylaws, encouraged sus-
tainable land management practices, and supervised and monitored the implementation. Government 

Table 8.  Farmers’ adoption of bylaws focusing on soil and water conservation, N = 104.
Bylaw Yes No

n (%) n (%)

Digg trenches 103 (99.0) 1 (1.0)
Digging water channels to control floods in valleys 79 (76.0) 25 (24.0)
Planting potatoes in lines 103 (99.0) 1 (1.0)
Digging contours 9 (93.3) 7 (6.7)
Bylaws to stop animal keepers from spoiling people’s 

gardens
94 (90.4) 10 (9.6)

No planting of eucalyptus trees in fields where potatoes are 
grown

77 (74.0) 27 (26.0)

Minimum tillage 12 (11.5) 92 (88.5)
Digging ditches 1 (1) 103 (99.0)
Construction of tanks 2 (1.9) 102 (98.1)
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officials also administered penalties to those who breached the bylaws. One of the district local govern-
ment officials had this to say:

We encourage people to use sustainable land management SLM practices and try to fight those practices that 
impact negatively on the soils, reducing the productivity of the crops but potato in particular. Some promote 
technology like trenches ‘fanya chini’ and contours ‘fanya juu’. (KII, from District Local Government)

Table 9 shows bylaws on market access adopted by farmers. The majority of farmers adopted 
bylaws that were related to ensuring the quality of potatoes, namely, selling only mature potatoes 
(99.0%), cutting off the potato stalks to ensure the potato skin dries very well (93.3%), allocating 
good quality potatoes for making crisps (90.4%) and sorting of potatoes before selling them (84.6%). 
On the other hand, bylaws such as ensuring that potato thieves are penalised and traders should 
have trading licenses were not reported under implementation despite being mentioned as bylaws 
under market access.

Like quantitative data, as indicated in Table 9, qualitative data all echoed the implementation of 
bylaws agreed to market access. Across all four (4) FGDs and among four KIIs, it was reported that it was 
unlawful to graze animals like cattle, sheep or goats in another one’s farmland, and such an act was 
penalised. One of the key informants had this to say:

But of late, once the animals are gotten in the garden, the goat’s owner is supposed to compensate physically 
by giving a goat if he does not have the money, or the garden owner calculates what has been destroyed, 
and the other person pays. So that has worked in some areas. (KII, from a private institution)

Farmers in FGDs and some of the KIIs acknowledged the implementation of bylaws on the use of 
bags for packaging potatoes, sorting and grading potatoes for sale, selling in bulk, record keeping and 
penalising theft of potatoes from either gardens or storage facilities. Farmers package their potatoes in 
either 50-kilogram or 100-kilogram bags to ease pricing.

And then in terms of marketing, one of the key issues here was people just selling in bags, not minding about 
the kilograms or what and not choosing a particular size. So, we have tried to promote standard measures to 
ease pricing. (KII, from District Local Government)

Findings from FGDs and KIIs further showed there were bylaws that penalised thieves caught stealing 
potatoes. Any thief caught stealing potatoes could be charged as much as 500,000 UGX. Other than 
bylaws covering sub-counties or districts, farmers’ groups formulated and instituted regulations in smaller 
jurisdictions like parishes, villages or groups.

If one steals, they bring him to the sub-county. However, there is one group called the Ngozi group they have 
their bylaws; they fine that whoever is caught in another person’s garden stealing pays a fine of UGX500,000 
($132), and also, the one who has bought this stolen potato pays a fine of UGX500,000 ($132). For example, 
I may have a son who steals my potato and sells it to you, yet you know that my son has no garden, so you 
are also fined for knowingly stealing the stolen potato. (KII, from a private institution)

Table 9.  Farmers’ adoption of bylaws focusing on market access, N = 104.

Bylaws

Yes No

n (%) n (%)

Only mature potatoes should be sold 103 (99.0) 1 (1.0)
The stalks are cut off to ensure the skin dries very well 97 (93.3) 7 (6.7)
Ensuring good quality for potatoes, especially those used in 

making crisps
94 (90.4) 10 (9.6)

Sorting of potatoes before selling them 8 (84.6) 16 (15.4)
Careful choice of proper bags for packing potatoes 88 (84.6) 16 (15.4)
Proper storage 87 (83.7) 17 (16.3)
Record-keeping farming activities 72 (69.2) 32 (30.8)
Selling at same/standardising prices 71 (68.3) 33 (31.7)
Having collection stores for the potatoes 70 (67.3) 34 (32.7)
Selling potatoes in bulk 6 (60.6) 41 (39.4)
Collective purchase of inputs 58 (55.8) 46 (44.2)
Drivers for trucks carrying potatoes to markets should have 

driving permits
28 (26.9) 76 (73.1)
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Table 10 summarises scores on the implementation of bylaws. Upon summing scores for the adoption 
of the different categories of bylaws. Of the 33 bylaws focusing on seed quality, only 20 were imple-
mented with a maximum of 20 scores. On average, farmers adopted 17, 5, 9 and 31 bylaws for seed 
quality, soil and water management, market access, and overall. There was a wider dispersion or variation 
in adopting bylaws altogether (sd = 4.89). Farmers somewhat uniformly adopted soil and water manage-
ment bylaws (sd = 0.93).

Pearson Correlation was carried out to establish the relationship between bylaws implementation and 
bylaw effectiveness, and the results are in Table 11. Farmers’ implementation level of improved and qual-
ity seed (rho = −0.209; p < 0.05); overall implementation level of all seed, soil and water conservation and 
market access bylaws (rho = −0.198; p < 0.01).

4.4.  Farmers’ roles

Table 12 describes the roles of farmers in the implementation of bylaws. Most farmers were involved in 
either attending farmers’ meetings (88.5%) or implementing what they trained in (88.5%). Farmers’ roles 
were scored and summed up, and it is indicated that farmers, on average, were involved in three roles 
(mean =2.94), with sd = 0.923, skewness of −0.43 and four (4) being the maximum of roles a farmer 
could get involved. Pearson correlation test indicated that farmers’ roles were significantly associated 
with bylaw effectiveness by an inverse version (rho = −0.531, p < 0.01).

Farmers’ deep involvement and ownership of activities concerning the formulation and implementa-
tion of the bylaws in Bubare explain the ultimate success of implementing the bylaws. Farmers in Bubare 
were involved straight away in the formulation of bylaws. They are involved in attending meetings 
related to farming activities, and they are in charge of running demonstration gardens.

Of course, they were called in the formulation, and they are the ones who formulated them, and they are the 
ones who are implementing them. So, they are called into meetings and attend meetings. (KI4, Bubare 
Innovation Platform)

4.5.  Farmers’ resources in the implementation of bylaws for SCI

Farmers mainly used available indigenous resources. From Table 13, the majority of the farmers had 
family ownership of land (71.2%), practised only crop farming (63.5%), used funds from saving their 

Table 10.  Summary of scores on the adoption of bylaws on improved and quality seed, soil and water conservation, 
and market access, N = 104.
Variable Mean SD min Max Skewness

Level of implementation of bylaws
Implementation of improved and 

quality seed
17.48 3.08 2 20 −3.80

Implementation of soil and water 
bylaws

4.47 .93 3 7 −0.279

Implementation of market access 
bylaws

8.84 2.860 2 12 −0.693

Overall implementation of all seed, 
SW and market access bylaws

30.79 4.89 11 38 −1.54

Table 11.  Spearman correlation coefficients (rho) between bylaw effectiveness and bylaws implementation mechanisms, 
N = 104.
Variable Spearman correlation (rho) p-Value

Implementation/adoption level
Number of implemented improved and quality 

seed bylaws
−0.209* 0.016

Number of implemented soil and water bylaws −0.073 0.230
Number of implemented market access bylaws −0.088 0.186
The overall number of implemented seeds, SW 

and market access bylaws
−0.198* 0.022
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earnings (84.6%) and were of primary education (63.5%). An estimated acreage of land used by farmers 
was made. Results indicate that farmers had a shortage in the land they used for farming; average acre-
age = 2.91 acres, min = 0.88, max = 14.50, sd = 2.36 and with a right (positive skewness), 2.90. Land 
acreage as used by farmers was significantly related to bylaw effectiveness (rho = −0.282; p = 0.029). 
Access to each of the different sources of finances by a farmer was scored and summed to obtain the 
level of access to financial resources and was not related to bylaw effectiveness (rho = −0.031; p = 0.34).

Farmers’ implementation level of improved and quality seed (rho = −0.209; p < 0.05); overall implemen-
tation level of all seed, SW and market access bylaws (rho = −0.198; p < 0.01); farmers’ overall knowledge 
of soil and water management (rho = −0.267; p < 0.01); farmers’ roles (rho = −0.531; p < 0.001); and farmers’ 
total acreage for main crops (rho = −0.282; p < 0.05) was negatively and significantly related to bylaw 
effectiveness.

Kruskal-Wallis Test was conducted to examine the differences in bylaw effectiveness according to land 
use, level of education and land owner. There were significant differences in bylaw effectiveness by land 
use and education levels. Land use differed on bylaw effectiveness in the three categories, that is, crop 
farming, both crop and livestock farming and livestock farming only (Chi-square = 8.141, p = 0.017, df = 
3), not in the table. Likewise, bylaw effectiveness differed on the four education levels: no education, 
primary, secondary, and tertiary education (Chi-square = 8.141, p = 0.017, df = 3). On the contrary, there 
were no significant differences in bylaw effectiveness by land ownership, that is, private ownership, fam-
ily ownership and community ownership (Chi-square = 0.948, p = 0.622, df = 2).

We have close collaboration with ISSD Uganda on the seed as the seed is an issue, and they are experts in 
seed production and quality assurance. We also collaborate with the International Institute of Tropical 
Agriculture (IITA) on the Policy Action for Sustainable Intensification of Ugandan Cropping Systems (PASIC) 
project, and we have been collaborating on the bylaws. However, at the same time, under the Resilient 
Efficient Agribusiness Chains in Uganda (REACH-Uganda) project, we are collaborating on climate-smart 
agriculture-related activities. IITA mostly does research, and we have identified climate smart interventions 
which we shall collaborate on. (KII, from a private institution)

Multivariate linear regression was conducted to assess the mechanisms responsible for bylaw effec-
tiveness, and Table 14 indicates the results of the most suitable model. The level of implementation of 

Table 12.  Farmers’ roles in the implementation of bylaws, N = 104.
Farmers’ roles in the implementation of bylaws No. of farmers Percentage

Member of the quality committee 37 35.6
Attend farmers’/group meeting 92 88.5
Implement what we are trained in, e.g. digging 

trenches
92 88.5

Decide on penalties for those who do not adhere 
to the bylaws

82 78.8

Sensitising fellow farmers 4 3.8

Table 13.  Percentages and frequencies of farmers’ resources for bylaw implementation.
Description Frequency Percentage

The type of land ownership
Personal 15 14.4
Owned by family 74 71.2
Owned by others/rented 15 14.4

The type of land management
Crop farming only 66 63.5
Crop farming and livestock-keeping 37 35.6
Livestock keeping 1 1.0

Financial sources for farmers
From SACCOs 73 70.2
From saving earnings 88 84.6
Loans from traders/ payments in advance for 

their harvest
24 23.1

Level of education
No Education 8 7.7
Primary Education 66 63.5
Secondary Education 17 16.3
Tertiary 13 12.5
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seed bylaws, farmers’ roles and land use were significantly associated with bylaw effectiveness. For every 
additional seed bylaw implemented, the effectiveness of bylaws decreases by 1.3%, that is, (Exp (β) −1) 
*100, and (β = −0.013, p = 0.04; CI: −0.026; −0.000). Similarly, for every one additional role played by a 
farmer, the effectiveness of bylaws decreases by 12%, that is, (Exp (β) −1) *100, and (β = −0.127, p < 0.001; 
CI: −0.171; −0.084). On the other hand, the level of bylaw effectiveness was 12.1% lower among farmers 
who practised both crop and livestock farming than among farmers who practised only crop farming (β 
= −0.013, p = 0.04; CI: −0.026; −0.000). The above model explains 43.1% of the variations in the bylaw’s 
effective implementation.

5.  Discussions

5.1.  Farmer awareness of existing bylaws on sustainable crop intensification

The study shows very high farmers’ awareness of bylaws on SCI in aspects of quality and improved 
potato seeds, chemical spray, conservation of land, conserving seed, crop diversification and rotation, 
fallowing, and harvesting during the dry season. The results are relevant because they show a high level 
of awareness of conservation practices that improve seed and potato quality and conservation of soil, 
which are critical bylaw-enhanced farming practices for SCI. This awareness is gained through the stra-
tegic grouping of farmers in formal or non-formal arrangements. They can be accessed by developing 
partnerships to develop their knowledge capacity of best practices in potato production and supporting 
bylaws for intensification of potato crop production. Helmke and Levitsky (2004) and North (1990) sup-
port the effectiveness of bylaws formed within informal groups or formal institutions. This group-based 
approach is not only resource-saving in developing group capacity to implement bylaws on SCI but also 
an effective way of pooling resources to and monitoring their sustainable use as provided by the bylaws. 
The importance of creating awareness in improving crop yields is revealed in the study by Nkonya et  al. 
(2005). This potentially leads to the development of farming practices relevant to SCI. The effectiveness 
of bylaws in shaping behaviours that support SCI also features in various theoretical and scholarly works 
(for example, Helmke and Levitsky, 2004; Nkonya et  al., 2008; North, 1990).

The results reveal that harvesting mature crops and using high-quality and improved seeds were the 
most implemented bylaws to support SCI. Using a planting and harvesting order in crop farming, the 
study observes that ensuring quality and improved seeds are planted and harvesting mature crops are 
the most important phases in the morning production and supply processes, which, if mishandled, lead 
to crop failure in a season. Hence, maximum care is taken to ensure that existing bylaws on these 
important farming activities of the season are outrightly implemented to support SCI. It is therefore not 
surprising that the two bylaws related to planting high quality and improved seeds and harvesting of 
mature crops are not only pre-existing and traditional but also carry very strong behaviour responses of 
farmers to ensure their implementation to prevent crop failure. This result gives an insight into how 
behaviour evolves, from when farmers’ groups struggle to accommodate and adopt bylaws through 
intense monitoring and implementation of a reward system to a point when it is natural for them to 
follow as a matter of life and death (food security). This is consistent with North’s (1990) institutionalism 
theory, which shows how groups evolve, setting rules, norming, and networking dynamics -all to ensure 
the adoption of a rule or principle-based approach to managing scarce resources and promoting 

Table 14. T he coefficients of multivariate regression for bylaw effectiveness, bylaw implementation and mechanisms.
Variable Coefficients (β) p-Value 95%(CI)

Level of implementation on seed bylaws −0.013 0.047 −0.026; −0.000
Education

None (Ref.) Ref. (1)
Primary 0.020 0.799 −0.139; −0.180
Secondary −0.112 0.216 −0.292; −0.067
Tertiary −0.088 0.344 −0.271; −0.095
Farmer roles −0.127 <0.001 −0.171; −0.084

Land use
Crop farming Ref. (1)
Crop and livestock farm −0.129 <0.01 −0.219; −0.038
Livestock keeping −0.101 0.618 −0.501; −0.300
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sustainable use of natural resources to intensify crop production, where at a community level, bylaws 
apply. In this case, the institutionalisation and communalization of SCI are centred on rules and bylaws 
of an informal and formal nature or vice versa.

Furthermore, farmers were most aware of the bylaws on access to the market, followed by improved 
and quality seed. They understood that compliance with market access bylaws was crucial for selling 
their produce and maximising profits. Additionally, farmers recognised the importance of using improved 
and quality seeds to enhance their crop yields and produce high-quality goods. By prioritising these two 
aspects, farmers ensured they could consistently meet market demands and maintain a competitive edge 
in the industry, ensuring increased implementation of SCI bylaws. As such, governments and policymak-
ers must comprehensively understand the factors that either facilitate or impede farmers’ engagement in 
markets (Razzaq et  al., 2022).

Farmers’ awareness of bylaws on soil and water conservation was significantly associated with bylaw 
effectiveness. In framers applying good agronomic practices, they impliedly implemented the bylaws on 
soil and water conservation. This suggests that farmers knowledgeable about the bylaws were likelier to 
follow them and adopt effective conservation practices. Farmers indirectly demonstrated compliance 
with the bylaws by implementing good agronomic practices, leading to better soil and water conserva-
tion outcomes. Therefore, promoting awareness and understanding of these bylaws among farmers is 
crucial for enhancing their effectiveness and fostering sustainable agricultural practices.

Moreover, limited awareness of the formal bylaws limited participation and outcomes from extension 
services (Klerkx & Jansen, 2010; Nkonya et  al., 2008). Thus, creating awareness and resource mobilisation 
were critical considerations in strengthening monitoring and enabling responsive behaviour of potato 
crop farmers towards SCI. As such, this undermined the prospects of realising SCI in the region.

For example, farmers who lack knowledge or fail to adhere to bylaws often need help to implement 
them effectively. In the context of SCI, it is noteworthy that farmers were found to possess limited 
knowledge regarding the potential impact of excessive recycling of seed potatoes on the overall quality 
of their crop yields. In the agricultural context, it was observed that farmers would initially procure seed 
potatoes from certified sources for a particular season. Subsequently, these farmers would engage in a 
practice of reusing the same seeds for subsequent seasons without resorting to the purchase of fresh 
seed potatoes. As the farmers continued to recycle the initial seed, they observed a gradual decline in 
their overall crop yield. Additionally, they noticed an increased vulnerability to various diseases and pests 
within their agricultural systems (Aheisibwe et  al., 2016; Makuma-Massa et al., 2020; Walukano, 2016).

5.2.  Implementation of the existing bylaws

Most enforcement of bylaws required harvesting only fully matured improved seed potatoes. The high 
prevalence of this can be attributed to the fact that potato maturity guarantees both quality and profit 
for the farmer. The most common soil and water conservation bylaws required farmers to dig trenches 
and plant potatoes in rows, providing further evidence that farmers complied with bylaws mainly due to 
the benefits they offered. These bylaws aimed to prevent erosion, maintain soil fertility and ensure effi-
cient water usage. Farmers understood the importance of following these regulations to protect their 
crops and enhance their yields. By adhering to the guidelines, farmers could maximise their profits while 
contributing to sustainable agriculture practices.

The more seed, soil and water conservation, and market access bylaws are in place, the less effective 
they will likely be. This means that the greater the number of bylaws available for implementation, the 
less effective the implementation will be. As a result, there is a need to consolidate, compound or make 
the bylaws less precise and document bylaws so that farmers can easily implement them. By consolidat-
ing the various bylaws into a more comprehensive framework, farmers will have a clearer understanding 
of the regulations and requirements they need to adhere to. This will make it easier for them to imple-
ment the necessary seed, soil, and water conservation practices. Additionally, documenting these bylaws 
will provide farmers with a valuable resource they can refer to for guidance, ensuring that they consis-
tently follow the regulations and maximise their effectiveness.
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5.3.  Farmers’ roles

The results describe farmers’ roles as either participating in meetings and workshops that create aware-
ness of best practices and associated bylaws that support SCI or implementing lessons learned to achieve 
SCI. This means that farmers are the first learners who cultivate an understanding and knowledge of 
bylaws for promoting SCI before they co-opt lessons learned into practices for SCI. However, it is also 
possible to find that not all farmers who gain knowledge of bylaws practice them or develop practices 
for SCI, although according to Nkonya et  al. (2005), they mostly go on to implement them. Both aspects 
are critical (e.g. creating awareness or knowledge of bylaws and implementing the trainee knowledge to 
achieve tangible outcomes (SCI). What is exciting about this is the time differences in implementation, 
yet they (farmers) go on to implement the bylaws to support SCI. Through evaluations and learning, 
farmers can improve their understanding of bylaws and the relevance of implementing them as a moti-
vation to subsequently implement them to achieve SCI. Hence, creating awareness is a continuous pro-
cess that helps to drive the implementation of lessons learned about bylaws to organically promote SCI 
at the farmers’ group level and community level, where influences of group norms, community bylaws 
and expectations reinforce individual-level practices. The individual farmers have no choice but to follow 
and act accordingly to support SCI.

Farmer roles and land management practices were the most important in ensuring bylaw effective-
ness; most importantly, crop and livestock management was effective in land management. Farmers’ 
roles have a direct impact on the effectiveness of bylaw enforcement. As farmers took on additional 
roles, their effectiveness in bylaw implementation decreased. Farmers diversify their businesses as an 
adaptation and risk management strategy; according to our evidence, this reduces effectiveness. The 
message is that farmers should treat potato farming as a business rather than subsistence if they want 
to maximise their yield. Furthermore, farmers should join farmer groups to delegate some of these roles 
to the group staff. However, it has been suggested that many general rural development organisations 
should ideally concentrate on a single function. To address the need for coordination and integration, 
such groups and organisations must have genuine decision-making authority, represent a local constitu-
ency, answer downwards and cannot be held accountable for everything (Fisher, 2004).

Most farmers were involved in either attending farmers’ meetings or putting what they had learned 
into practice. This emphasises the significance of capacity building through training in enhancing SCI. By 
actively participating in farmers’ meetings and applying the knowledge gained from training, farmers can 
enhance their scientific and technological capabilities. This improves their understanding of modern 
farming practices and enables them to adopt efficient and sustainable methods. Ultimately, capacity 
building plays a crucial role in driving the success and advancement of the agricultural sector. As such, 
more focus should be placed on network (farmer group) governance and social and societal learning 
processes to address the substantial knowledge gaps that threaten the effectiveness of bylaws imple-
mentation (Pahl-Wostl et  al., 2007; Ostrom, 2001).

5.4.  Farmers’ resources

The study shows that farmers’ resources were customarily acquired or raised through group savings 
and activities. Access to land provides opportunities for economic emancipation and sustainable live-
lihoods for rural farmers. Still, as the population explodes over time, its availability and viability are 
compromised, as Fungo (2011) noted. These farmers, who acquire land through inheritance, are most 
favoured and easily apply bylaws to manage and utilise it effectively to achieve SCI. Other means, such 
as working in groups, help raise financial resources to acquire farmland through renting or acquisition 
as individuals and groups. So, while potato farming is managed through farmer’s groups, individual 
farmers are free to operate alone at their convenience or both alone and in groups simultaneously 
without any limitation. However, the formation and application of bylaws originate at the group level 
to influence the actions of individual members, even when they choose to operate alone in acquiring 
land or its utilisation so that SCI is not compromised. North’s (1990) institutionalism theory alludes to 
this when it indicates that bylaws apply to group context rather than individual. This could be due to 
the ease of monitoring group members or networks of groups to manage and influence group and 
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individual farmers’ behaviour. This shows that group-level positions or bylaws still influence individual 
farmers’ decisions and behaviours.

Furthermore, the effective implementation of bylaws requires resources. Potato farmers require 
resources to improve capacity, obtain high-quality seed potatoes, and transport their crops (Walukano, 
2016). Local governments, NARO, and NGOs enforcing bylaws on SCI interventions are under-resourced. 
Increasing budget allocations would be critical to the process. There needs to be more financing, and 
the interference of politicians has been among the obstacles impeding the effective implementation of 
bylaws (Ampaire et  al., 2015; Rwakakamba, 2009; Yami & Van Asten, 2017). The lack of financial support 
and the interference of politicians have hindered the effective implementation of bylaws on SCI inter-
ventions. This has resulted in limited resource access for potato farmers, making improving their capacity 
and obtaining high-quality seed potatoes difficult. Local governments, NARO, and NGOs responsible for 
enforcing these bylaws are already under-resourced, and increasing budget allocations would be crucial 
in overcoming these obstacles and ensuring the successful implementation of bylaws. These obstacles 
hinder the ability to enforce regulations and achieve desired outcomes.

Politicians have occasionally ignored violations of bylaws and, in some cases, encouraged environmen-
tally harmful practices for personal gain (Sophie, 2007). For potato farming communities, access to ade-
quate cropland presents a barrier to increasing production (Juana et al., 2013). Without access to sufficient 
land, potato farmers are unable to expand their operations and meet the growing demand for their 
crops. This lack of land can restrict their ability to implement environmentally friendly practices and may 
force them to resort to harmful practices to maximise their yields. This further reinforces the need for 
responsible governance and regulatory measures to prevent politicians from prioritising personal gain 
over the well-being of the environment and communities they serve.

5.5.  Bylaw effectiveness against bylaw implementation mechanism

Land use differed on bylaw effectiveness. Farmers who practised crop farming alone tended to achieve 
bylaw effectiveness more than those who practised crop and livestock farming. This implies the need for 
farmers to use the few available resources to specialise in a particular agricultural activity (potato farm-
ing) to achieve bylaw effectiveness in potato SCI. Diversifying crop farming with livestock farming did 
not accrue any advantage regarding bylaw effectiveness for potato SCI. Specialisation and mastering the 
trade in potato production for seed potato and potato ware is advised for farmers rather than spreading 
thinly on multiple enterprises. The premise that poverty causes less intensive land management, which 
in turn causes poorer production and revenue, is supported by Pender et  al. (2004). According to Pender 
et  al. (2004), poverty often leads to less intensive land management practices, resulting in reduced agri-
cultural productivity and lower revenue. Therefore, to improve bylaw effectiveness in potato SCI, farmers 
are advised to specialise in potato farming and master the trade in seed potato and potato ware pro-
duction. This focused approach allows farmers to maximise their expertise and resources, potentially 
increasing productivity and revenue. Diversifying into livestock farming did not provide significant advan-
tages regarding bylaw effectiveness for potato SCI.

Bylaws’ effectiveness at regulating land management practices did not vary based on land ownership, 
implying that regulations are equally crucial for all landowners. The cultivation of social responsibility 
emerges as a shared challenge and objective among all actors, playing a pivotal role in sustainable 
resource management by implementing formal and informal bylaws tailored to varying circumstances. 
The aforementioned viewpoint aligns with the findings of Sanginga et al. (2010) and Nkonya et al. (2008), 
who advocated for the establishment of appropriate regulatory frameworks to bolster endeavours aimed 
at enhancing agricultural practices essential for the attainment of Sustainable Crop Intensification (SCI).

6.  Conclusion

The study shows that all the important mechanisms, as locally experienced and conceptualised as tools 
for implementing bylaws to support SCI, ranged between strong and very strong, which can only be 
harnessed to promote SCI on a long-term basis in SWE. They include farmers’ awareness of bylaws on 
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planting quality and improved seeds, soil conservation, crop rotation, and fallowing; implementing of 
existing bylaws focused mainly on bylaws on planting quality and improved seeds and harvesting mature 
crop yields; farmers’ roles in implementing bylaws on SCI centred on participation in meetings and work-
shop events and implementation of lessons learned to effectively implement bylaws on SCI; greatest 
resources for farmers to implement bylaws on SCI were access to customary land and pooling of finan-
cial resources through farmers’ groups (including knowledge resource).

We recommend that authorities balance introducing new bylaws and ensuring thorough compliance 
and enforcement of existing ones. Build networks of the various actors in the potato value chain to 
harmonise bylaws to enhance their effective implementation. By doing so, stakeholders such as potato 
farmers, traders, and processors can come together to develop standardised rules and regulations that 
govern the production, trade, and processing of potatoes. This will ensure a consistent, streamlined 
approach throughout the value chain, improving efficiency and reducing conflicts. Additionally, it will 
promote cooperation and collaboration among the actors, leading to better communication, knowledge 
sharing, and overall success in the potato industry. Finally, farmers should be encouraged to specialise 
in potato seed and ware (food) production. Specialising in seed and ware potato production can have 
several benefits for farmers. Firstly, it allows them to focus their resources and expertise on a specific 
niche, maximising their yields and quality. This specialisation also creates opportunities for collaboration 
and knowledge-sharing within the industry, leading to advancements in breeding techniques and dis-
ease resistance. Additionally, farmers can tap into the growing demand for high-quality potatoes for 
consumption and for producing processed potato products such as chips and fries by focusing on seed 
and ware potato production.
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