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ABSTRACT 

The global existence of small-scale food production at the 
household level has a wide range in terms of physical 
appearance and utilization. Household, market, and field 
gardens can be identified as three types of home food 
production systems in a village tank cascade system (VTCS) 
in the dry zone of Sri Lanka. The variation in food 
production systems adapted in VTCS serves differently for 
the community either by providing nutrient requirements 
or ensuring financial or food security. It is important to 
understand the determinants of this variation to support 
the community to adapt the most suitable food production 
system for their well-being. Based on random utility theory, 
this study analyzes the socio-economic and institutional 
factors affecting the choice of food production system 
practiced in home gardens in Mahakanumulla VTCS. A 
revealed preference approach was employed to identify the 
current home garden choice of households. The decision to 
have a household garden is more driven by socio-economic 
and institutional factors rather than market gardens and 
field gardens. The effect of these factors on the decision to 
have a field garden is comparatively less. Using these 
results policymakers can predict farm management 
decisions of households and plan evidence-based strategic 
government intervention to meet the daily nutrient 
requirement, ensure food security, and mitigate food 
scarcity. 
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INTRODUCTION 
 

Agriculture dominates in many regions of the 
world as a prominent land use type as a result 
of long-term human interaction with the 
environment. The two primary categories of 
forces that govern this relationship are 
biophysical features and socioeconomic 
characteristics. Researchers are interested in 
how each of these factors impacts agricultural 
landscapes (Grigg, 2003; Kristensen et al., 
2016). Among many agricultural land use 
types, home gardens are considered one of 
the main agricultural systems that embed the 
relationship between biophysical and socio-
economic characteristics. The primary 
objective of a home garden is to help people 
get fresh produce and improve their 
vegetable intake (Subair and Siyana, 2003; 
Kortright and Wakefield, 2011; Taylor and 
Lovell, 2014). Additionally, people cultivate 
their homesteads to earn an extra income and 
to strengthen their financial status during 
financial hardships (Eigenbrod and Gruda, 
2015; Schupp and Sharp, 2012; Gray et al., 
2014). Researchers have further found that 
home gardens improve gardeners' well-being 
and fitness and be used as a hobby or for 
aesthetic enjoyment (Kortright and 
Wakefield, 2011; Subair and Siyana, 2003), to 
reduce adverse environmental effects 
(Galhena et al., 2013; Kortright and 
Wakefield, 2011; Schupp and Sharp, 2012), to 
exchange products and medicinal plants, 
(Buchmann, 2009; Taylor and Lovell, 2014), 
and to communicate with others, through 
reciprocal giving and as a cooperative 
occupation that connects neighbors through 
common experience (Kortright and 
Wakefield, 2011). Instead of only being a 
location to cultivate sustenance and/or 
income crops, home gardeners place a high 
value on their gardens for their social, 
aesthetic, and habitat aspects (Nair and 
Sreedharan, 1986). As such, the home garden 
can be thought of as an agricultural system 
within which many sub-systems interact.  
 
The definition of a home garden is vague in 
academic literature. According to the Food 
and Agriculture Organization (FAO), a home 
garden is defined as a farming system that 
combines physical, social, and economic 
functions on the area of land around the 

family home. According to the Department of 
Census and Statistics (DCS) of Sri Lanka, the 
home garden is defined as a piece of land in 
which the total area of that piece is 0.125 
acres or less than 0.125 acres and has a 
dwelling house and some form of cultivation. 
Land over 0.125 acres is also considered a 
home garden if it has a dwelling house and 
the produced is largely for home 
consumption. According to Weerahewa et al. 
(2012), the home garden is a complex 
sustainable land-use system that combines 
multiple farming components, such as annual 
and perennial crops, livestock, and 
occasionally fish, of the homestead and 
provides environmental services, household 
needs, and employment and income 
generation opportunities to the households. 
According to Kumar and Nair (2004) and 
Kumar and Nair (2006), a home garden is 
defined as an intimate plant association of 
diverse trees and crops, often in conjunction 
with domestic animals, and the resulting 
multi-story canopy pattern around the 
residence. Home gardening, in general, refers 
to the cultivation of a small patch of land 
surrounding the residence or within walking 
distance of the house (Odebode, 2006). 
 
Home gardens are a crucial part of the food 
production process. To develop interventions 
for improvement, it is important to recognize 
the enormous variation in home garden food 
production systems. Home gardens as food 
production systems have historically been a 
significant source of fresh food and nutrition 
for the rural poor, and as a result, they have a 
significant impact on the food security and 
livelihoods of agricultural communities 
(Sthapit et al., 2006). Home gardens may 
primarily consist of either one of three 
different food production systems namely; 
household gardens, market gardens, and field 
agriculture/field gardens (Table 1). People 
tend to cultivate more diverse crops in their 
household gardens to meet the essential 
nutrient requirement (Karim et al., 2021).  
The main purpose of the market garden is to 
sell the production output to get an income 
for financial well-being (Razanakoto et al., 
2021; Airriess and Clawson, 1994). Field 
gardening serves the main purposes of both 
food security and financial stability by 
providing staple food for consumption and an 
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income by selling the surplus (Erickson et al, 
(2011); Howard, 2006). Ninez (1987) lists 
general tendencies concerning food 
production systems based on 15 type-specific 
characteristics adopted from Ruthenberg 
(1971). These characteristics are species 
density, species type, production objective, 
labor source, labor requirements, harvest 
frequency, space utilization, location, 
cropping pattern, technology, input cost, 
distribution, skills and assistance, and 
economic role. Based on these 15 type-
specific criteria taken from Ruthenberg, 
Ninez (1987) identifies broad trends in home 
garden food production systems and provides 
an ethnographical synthesis of home gardens 
across the world (Galhena et al., 2013). Based 
on the objective of the household, the food 
production system practiced in a home 
garden may vary.  
 
There is a dearth of research that has studied 
the choice of food production system 
households have employed in their home 
gardens taking into account socio-economic 
and institutional factors. Within this milieu, 
this study has great potential in 
understanding the choice of the food 
production system practiced in the home 
gardens of people in the area and how home 
gardens are diversified due to the specific 
characteristics of food production systems. 
 
Understanding the multi-functionality of 
home gardens is important, especially 
considering both the socio-economic and bio-
physical environment. Effects of complex 
interactions between socio-economic factors 
on home garden characteristics have been 
found in previous studies (Gbedomon et al., 
2015). There are effects of socio-economic 
conditions on the functional diversity of home 
gardens as well (Gbedomon et al., 2017). 
Even on a worldwide level, the socio-
economic and sustainability aspects of home 
gardens have received less attention than 
their ecological sustainability counterparts 
(Nair, 2006). In Sri Lanka also, only a few 
studies have addressed some of these socio-
economic aspects (Ariyadasa, 2002; 
Premakantha et al., 2008, Weerahewa et al., 
2011; Marambe et al., 2012; Mattsson et al., 
2012; Weerahewa et al., 2012). In most 
research studies, an effort has been made to 

pinpoint the key socio-economic factors 
connected to Kandyan home garden systems. 
In Sri Lanka, the primary purpose of the 
home garden is to provide a family's 
fundamental necessities, regardless of 
changes in the nation's economic situation. 
However, because various definitions, 
instruments, and methodologies have been 
employed, these findings also cannot be 
compared (Pushpakumara et al., 2012). 
Furthermore, institutional variables, in 
combination with socio-economic factors, are 
seen to impact agricultural output in several 
ways (Chapoto et al., 2012).  Therefore, it is 
important to analyze different sociological, 
economic, and institutional characteristics 
that can be affected by the variability of home 
gardens and household perception and 
subsequent engagement in home gardening. 
Education level, family size, agricultural 
involvement, income, expenditure on food, 
experience in home gardening, time spent for 
home gardening, home gardening 
engagement percentage, and self-sufficiency 
are the socio-economic variables considered 
in the study. Institutional variables that are 
considered to have an impact on the choice of 
the food production system in home gardens 
are access to institutional credit, credit 
availability, extension assistance, media 
influence, tenure type, and market access 
which are drawn through a literature review 
described broadly in the literature review 
section below. 
 
Effect Of Socio-Economic Factors On The 
Choice Of Home Gardening Type 
 
Education level is a significant socio-
economic feature since it impacts one's ability 
to grasp and evaluate situations before taking 
action. According to Ozor (2010), a rise in 
farmers' educational status influences their 
adoption of technology and practices. 
Furthermore, as Opara (2010) contends, 
farmers with basic education are better 
positioned to make more informed decisions 
for their lives and communities, as well as to 
become active participants in the economic, 
social, and cultural elements of development.  
 
Household size is another important socio-
economic factor influencing crop output since 
a larger family size suggests more family 
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labor available for household agricultural 
operations (Ozor and Cynthia, 2010; 
Ogundari, 2008). Igben (1988) finds that 
when a household is large, it has a clear 
benefit in terms of agricultural labor supply.  

Engagement in field agriculture is a 
significant factor that impacts the choice of 
food production system. With the influence of 
field agriculture activities, a farmer is more 
likely to cultivate on their homestead 
compared to a non-farmer. On the other hand, 
farming communities are more likely to 
experience time constraints for food 
production on homesteads based on work 
responsibilities in field agriculture (Schupp et 
al., 2016).  
 
The farmer's main source of income is also 
one of the socio-economic variables that 
impact farming decisions as agricultural 
practices rely on capital investment, 
especially when the capital is reliant on 
current sources of revenue (Mathenge and 
Tschirley, 2008). Under these conditions, 
revenues from outside the farm may be 
frequently utilized to compensate for the lack 
of poor credit markets by providing available 
cash for input purchases as well as other 
household requirements.  
 
Research shows that home gardens will 
significantly increase a household's revenue 
partly by reducing expenditure on food 
(Eigenbrod and Gruda, 2015). According to 
Schupp and Sharp (2012), people in Ohio who 
were going through financial hardship were 
more likely to cultivate their food. According 
to Gray et al. (2014), more than half of home 
gardening participants saved $500 or more a 
year. 
 
It must be understood that categories listed 
in basic food production systems discussed 
here represent general tendencies and that, in 
reality, a wide range of variants can exist. 
With time, the complexity of home gardens 
can be increased. Experience with home 
gardening should be considered an important 
factor in the variation of the food production 
system home gardens have practiced. 
 
Lack of time to manage the home gardens 
was mentioned as a constraint in research 

studies (Schreinemachers et al., 2016). Time 
available for spending on home gardening 
activities is an important socio-economic 
factor to be considered (Garrett and Leeds, 
2015). 
 
Home gardening will help people get more 
fresh produce and improve their vegetable 
intake at home through self-sufficiency. 
According to Subair and Siyana (2003), the 
primary motivations for home gardening in 
Botswana are to complement household food 
supplies and to earn income. Home food 
processing allows a family to maintain 
control of their diet and ensure access to 
foods that they find nutritious (Kortright and 
Wakefield, 2011; Taylor and Lovell, 2014).  
 
Effect Of Institutional Factors On The 
Choice Of Home Gardening Type 
 
One of the most important institutional 
factors in increasing agricultural output is 
access to credit (Anyiro and Oriaku, 2011). 
Access to credit encourages investments in 
high-return industries such as field cash 
crops, which can pay back the borrowed 
capital plus interest, rather than home 
gardening, which produces for local use and 
sells the surplus. As a result, access to credit 
may dissuade a smallholder farmer from 
participating in home gardening since home 
gardening activities may not yield enough 
revenue to repay the borrowed capital 
(Nontu, 2021). Microcredit refers to very 
small loans issued to poor borrowers to 
improve poor resource farmers' production 
capacity via financial investment in their 
human and physical capital (Okurut et al., 
2005). As a result, credit-enabled families 
may be able to assist farmers in getting the 
money needed to adopt higher-profit 
agricultural technology and so enhance 
productivity (Wachira, 2012). Credit is one 
approach to improving farmers' access to 
modern technologies. The capacity of farmers 
to afford inputs such as better seeds and 
fertilizer is very crucial. Cooperative societies, 
saving and credit societies, banks, self-help 
groups, and farmer's organizations are some 
of the official sources of credit. Farmers who 
have access to finance can reduce their 
financial limitations and more easily purchase 
inputs (Rahmeto, 2007).  
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Research has found that access to extension 
services is associated with home gardening 
participation due to the availability of 
information to families that might enhance 
their confidence and affect their decision to 
cultivate at home. Farmers exchange benefits, 
production, and market information through 
extension programs, which can encourage 
involvement. In this regard, previous studies 
have found that efforts that increase rural 
households – extension office contact might 
go a long way toward encouraging home 
gardening participation (Nontu, 2021). 
Farmers who contact an extension agent are 
likely to receive accurate information not just 
on technology but also on its profitability 
(Wachira, 2012). Crop productivity is 
influenced by the number of extension 
contacts made either through farm visits or 
training sessions received before and 
throughout the production season (Anyiro 
and Oriaku, 2011). Training programs are 
found to have a significant influence on 
promoting home gardening (Larsen, and 
Barker-Reid, 2009). Contact with extension 
agents is a tool for improving farmer 
performance. It provides farmers with new 
information and skills, allowing them to 
appropriately implement new methods. If a 
farmer lacks knowledge and experience in a 
particular technology, he or she may be less 
likely to embrace it (Rahmeto, 2007). 
Extension agents are the primary suppliers of 
agricultural knowledge for farmers (Tadesse, 
2008). The frequency of visits or the 
availability of extension services is likely the 
single most important element that has 
emerged in the majority of studies on 
technology transfer and adoption (Asfaw et 
al., 1997; Kedir, 2020).  
 
Users' intentions to participate in gardening 
might be influenced by the media. Both mass 
media and social media are encouraging 
individuals to participate in home gardening 
(Aziz et al., 2020). The participants were 
persuaded to explore their interest in 
backyard gardening using social media. Their 
interest in home gardening and media articles 
about plants inspired them to start this 
behavior (Sunga and Advincula, 2021).   
 
There is a positive association between 
tenure and agricultural activity participation 

because land ownership encourages families 
to participate in cropping activities, which 
contributes to their livelihoods. In some 
areas, a lack of land and tenure rights can 
prohibit people from growing their food 
(Eigenbrod and Gruda, 2015). Land 
ownership with title documents grants 
farmers the right to use the land (security of 
tenure), generating an incentive for farmers 
to employ innovative, long-term, and even 
risky technologies (Rahmeto, 2007).  
 
Market access and market availability are 
certain to lower marketing expenses such as 
transportation and other transaction costs, as 
well as provide favorable pricing for outputs. 
Market access can be measured in terms of 
the distance in kilometers to the market, 
which reflects the marketing costs incurred in 
the process of getting to the market. This is 
thought to hurt productivity because it 
reduces the profits that could be made from 
selling farm outputs (Wachira, 2012). The 
absence of market information is a 
substantial barrier to market access, 
particularly for smallholder products. It 
significantly raises transaction costs and 
decreases market efficiency. 
 
Area Description 
 
This study characterizes the dry zone home 
gardens and assesses the effects of socio-
economic and institutional factors on the 
choice of food production system practiced in 
home gardens in Sri Lanka in a Village Tank 
Cascade System (VTCS) in the dry zone of Sri 
Lanka. The VTCS are hailed as ancient 
irrigation systems that were constructed by 
ancient civilizations of Sri Lanka.  
  
In a VTCS, a cascade is defined as “a 
connected series of tanks organized within a 
micro-catchment of the dry zone landscape, 
storing, conveying, and utilizing water from 
an ephemeral rivulet” (Bandara, 1985). A 
cascade is a connected series of tanks in a 
watershed area. It is a mechanism of 
rainwater harvesting and uses that water for 
cultivation efficiently by the ancient people in 
the dry zone of Sri Lanka enabling them to do 
their cultivation even in periods of lower 
rainfall (Bandara, 1985). There are several 
farming systems in the VTCS. Most fruit crops, 
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and certain vegetables, may be readily 
cultivated in the home garden due to the 
effect of tank water and lower elevations, 
where the soil is improperly drained. In the 
VTCS terrain, home gardens are highly 
adapted to climate change shocks and 
produce a wide range of food varieties, 
including neglected and underused fruit 
species, edible medicinal plants, indigenous 
vegetable types, tuber crops, and spices. In 
these home gardens, the soil moisture is 
preserved for a long time, and horticulture is 
effectively practiced all year (Ratnayake, 
2021). In the VTCS, home gardens are 
positioned on slopes ranging from 5% to 
30%, while rice fields are located in the 
valley, at the base of home gardens. Through 
runoff, the rich nutrients created in the home 
gardens feed the nearby rice fields. The 
traditional home garden-rice field integrated 
agro-ecosystem as a whole is a rich mosaic of 
ecotones, including a diverse range of species 
(Marambe et al., 2012). Due to these 
characteristics in the home gardens situated 
in a VTCS, there is a growing interest in 
understanding the diversity of food 
production systems that appear in the home 
garden landscapes in the VTCS. Over time, the 
VTCS has been subjected to degradation and 
it is worth understanding existing food 
production systems to develop ways to 
mitigate the degradation and enhance the 
VTCS to its former potential. Within this 
setup, home gardening as a viable food 
production system in a VTCS can be pivotal in 
achieving this target and warrants a detailed 
analysis.  
 
Among many VTCS in Sri Lanka, the 
Mahakanumulla cascade system which is 
situated in the dry zone, of North Central 
Province was selected as the study site as 
Mahakanumulla is emblematic of most of the 
problems faced by degrading VTCS.  
Mahakanumulla VTCS is a branch-type 
cascade with 27 small tanks. Five of the tanks 
are situated along the major valley. This 
cascade covers roughly 324 acres of paddy 
land, and approximately 1600 households 
reside there (Pannabokke et al., 2002). 
 
The main objective of the study was to 
analyze the socio-economic and institutional 
factors affecting the choice of the food 

production system practiced in the home 
garden. The study specifically aimed to 
analyze the factors affecting the choice of 1.) 
the household garden over the market garden 
and field garden types, 2.) the market garden 
over household and field garden, and 3.) the 
field garden over the household garden and 
market garden. Increasing the awareness of 
the roles performed by each of the socio-
economic and institutional components in 
determining the food production system in 
home gardens might therefore increase our 
understanding of human and environment 
interactions, allowing us to predict farm 
management decisions and enable evidence-
based policy intervention. 
 
METHODOLOGY 
 
For the study, the home garden is defined by 
the specific characteristics that Ninez (1987) 
used to differentiate major food production 
systems namely; household gardens, market 
gardens, and field agriculture/field gardens 
(Table 1).  
 
A pilot survey, field observations, as well as 
focus group discussions, were carried out to 
identify whether three food production 
systems are visible as major alternative home 
garden types among the residents. Focus 
group discussions were held mainly with the 
participation of presidents and secretaries of 
Farmer Organizations and Agriculture 
Research and Production Assistants. 3 rounds 
of focus group discussions were held. Among 
the 15 characteristics that have been used to 
differentiate these three food production 
systems, a clear variation in 8 specific 
characteristics such as species density, 
species type, production objective, economic 
role, labor source, harvest frequency, 
cropping pattern, and input cost were 
observed. Other attributes such as labor 
requirement, space utilization, technology, 
location, distribution, assistance, and skills 
did not vary among these three food 
production systems. Therefore, the three food 
production systems were identified using 
species density, species type, production 
objective, economic role, labor source, 
harvest frequency, cropping pattern, and 
input cost. 
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Observed decisions made by people in real-
world situations serve as the foundation for 
revealed preferences. Stated preferences are 
derived from decisions made out of 
hypothetical scenarios. Stated preference 
survey results may not anticipate real 
behavior, resulting in hypothetical bias. 
Hence, we have used revealed preference 
data for already existing three basic types of 
food production systems. The revealed 
preferences survey is about choices that 
individuals have made. In terms of home 
gardens surveys, revealed information was 
species density, species type, production 
objective, economic role, labor source, 
harvest frequency, cropping pattern, and 
input cost. Table 2 depicts the basic 
characteristics that were used to differentiate 
these main three food production systems in 
the study area. From this information, it was 
revealed which food production system they 
have chosen to have from the available 
alternatives household garden, market 
garden, and field garden. Home gardens 

deviated from these main three food 
production systems and were included in 
“opt-out” creating realism in the sense that 
participants are not forced to practice 
between the experimentally designed three 
alternatives and can, instead, opt-out. One of 
the benefits of this approach is that it 
provides real choices made by users in a 
determined context of constraints. The 
households within the hydrological boundary 
of the Mahakanumulla VTCS were the study 
population considered in this study. This 
included 6 Grama Niladhari (GN) Divisions in 
the Thirappane Divisional Secretariat 
Division, namely Mahakanumulla (GN 540), 
Wellamudawa (GN 539), Indigahawewa (GN 
547), Sembukulama (GN 550), Payindikulama 
(GN 554) and Walagambahuwa (GN 562). 
Random sampling has been done to obtain a 
sample in the size of 102 households 
representing all 13 villages in the 
Mahakanumulla VTCS, using the household 
registry at the GN divisions as the sampling 
framework. 

 
 

Table 1: Primary food production systems and their specific characteristics according to 
Ninez (1987) classification 
 
Food production 
systems employed in 
home gardens 

Household garden Market garden Field agriculture 

Species density High  Medium to low Low  

Species type 
Staples, vegetables, fruit 
(Cultural) 

Vegetable, fruit 
(market-oriented) 

Staple (subsistence 
agro-industrial) 

Production objective Home consumption Subsistence, market sale Market sale  

Labor source Family  
Family or family and 
hired 

 
Family and hired  
 

Labor requirement Part-time Full time Full time 
Harvest frequency Daily, Seasonal Short seasonal Long seasonal 
Space utilization Horizontal, vertical Horizontal, vertical Horizontal 

Location Close to dwelling 
Close to an urban 
market 

Rural setting, close or 
distant from homestead 

Cropping pattern Irregular, row Row Row 
Economic role Supplementary  Major economic activity Major economic activity 

Technology Simple hand tool 
Hand tool or 
mechanized 

Mechanized, if possible, 
hand tool 

Input cost Low  Medium  High  
Distribution Rural and urban Sub-urban Rural 

Skills Garden-horticultural Market-horticultural 
Agricultural, 
commercial 

Assistance None or minor Credit  Credit, extension 
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Table 2: Basic food production systems practiced in home gardens in the study area and 
identified specific characteristics to differentiate basic food production systems 
 

Type-specific 
characteristics 

Household garden Market garden 
Field 

agriculture/ field 
garden 

Opt-out 

Species density High Medium to low Low 

 
Any other food 

production type 

Species type 
Staples, vegetables, 

fruit (Cultural) 

Vegetable, fruit 
(market-
oriented) 

Staple 
(subsistence agro-

industrial) 
Production 
objective 

Home consumption 
Subsistence, 
market sale 

Market sale 

Labor source Family 
Family or family 

and hired 
Family and hired 

Harvest frequency Daily, Seasonal Short seasonal Long seasonal 

Economic role Supplementary 
Major economic 

activity 
Major economic 

activity 
Input cost Low Medium High 
Assistance None or minor Credit Credit, extension 

 
 
Discrete choice models are derived under the 
assumption of maximizing the utility of the 
decision-maker. The theoretical basis for the 
specification of the econometric model is the 
random utility theory (Ortu´zar and 
Willumsen, 2001). Any good can be described 
as a group of characteristics or attributes and 
the levels it takes; being consumer decisions 
based on the utility of the attributes; it is the 
level of satisfaction that an individual obtains 
from a given alternative (Markandya et al., 
2001). However, it is difficult to describe 
everything in terms of its characteristics. 
Therefore, the random-utility model adds an 
error term for the unobservable elements 
(Bateman, 2002). The random utility model 
was tested using a multinomial logit (MNL) 
model. A decision maker n must choose 
among j alternatives. Decision maker n 
obtains a level of utility, Uni, from alternative i 
if that alternative is chosen. The principle of 
utility maximization describes that the 
decision maker decides to favor alternative i 
if and only if the individual expects to gain 
more utility from alternative i compared to 
any other available alternative. Thus, if the 
decision maker decides to have alternative i, 
then that person must expect to gain less 
utility from other alternatives (Equation 1).  

                   (1) 

The analyst incompletely observes utility, so 
that generally Uni ≠ Vni. The utility is written 

as the sum of representative utility Vni and the 
term εni is treated as random and captures the 
factors that determine utility but are not 
observable (Equation 2).  

                (2) 

The probability that decision maker n 
chooses alternative i is the probability that 
the utility derived from choosing i is greater 
than the utility derived from any other 
alternative among choices (Equation 3). 

                       (3) 

Substituting (2) into (3) equation 4 and 
equation 5 can be derived. 

                                  (4) 

                                  (5) 

The representative utility can be expressed as 
below (Equation 6). 

    ∑       
 
      (6) 

In the MNL model, k is the number of 
predictor variables in the model,     is 
the value of the kth predictor variable for 
the observational unit (e.g., decision 
maker) n, and     is a parameter 
associated with the kth predictor variable 
and alternative i. Note that the variables 
    vary only across the decision makers 
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n, but not across the alternatives (they 
have no i subscript). Characteristics of the 
alternatives do not explicitly play a role in 
this model. 

In the general model that encompasses MNL, 
the choice probability, Pni, the probability that 
decision maker n chooses alternative i, is 
given by (Equation 7): 
 

    
    

∑  
    

   

     (7) 

 
Let     stand for the characteristics of 
individual n with the corresponding 
parameter vectors denoted by    . 
Substituting (6) into (7)    ; the probability 
that individual n chooses alternative i. The 
choice probability in the multinomial logit is 
expressed as (Equation 8), 
 

    
 ∑       

 
   

∑  
∑       
 
    

   

    (8) 

 
MNL models use choice as a function of the 
chooser's characteristics, whereas 
conditional logit models use the choice as a 
function of the choices’ characteristics. 
Conditional logit models are appropriate 
when the choice among alternatives is 
modeled as a function of the characteristics of 
the alternatives, rather than (or in addition 
to) the characteristics of the individual 
making the choice. Since the independent 
variables do not vary between the 3 
alternative food production types employed 
in the garden, the use of MNL regression 
analysis is warranted. Socio-economic as well 
as institutional factors have been identified to 
affect the variation of home gardens which 
have been employed as independent 
variables in the model. They are education 
level, family size, agricultural involvement, 
income, expenditure on food, experience in 
home gardening, time spent for home 
gardening, home gardening engagement 
percentage, self-sufficiency, access to 
institutional credit, credit availability, 
extension assistance, media influence, tenure 
type, and market access (Table 3). 
 

RESULTS AND DISCUSSION 
 
Among 102 households surveyed, 28% of 
households practice household gardens, 29% 
of households have chosen to practice market 
gardens and 34% of households have chosen 
to practice field agriculture. Around 45% of 
the sample have an education level up to 
General Certification of Education Advanced 
Level as the highest education level of the 
household. Family sizes vary from 1 to 9 and 
38% of households have 4 members in the 
family. Every household engages in farming 
either as a main livelihood or as a 
supplementary livelihood. The average 
income of the household was LKR 44,304 and 
the average expenditure on food was LKR 
19,245. The multinomial log odds, Relative 
Risk Ratios (RRR) (Table 4), and marginal 
effects (Table 5) are as below.  

The coefficients derived from multinomial 
logit are difficult to interpret since they are 
relative to the base outcome. In this study, the 
base outcome is opt-out home garden 
production systems. To assess the impact of 
covariates, it is also possible to look at the 
minimal effect of altering their values on the 
likelihood of obtaining a certain result. When 
using the MNL model, k-1 models are 
estimated, with the kth equation being relative 
to the referent group. The RRR of a coefficient 
shows how a variable impacts the likelihood 
that an event will occur in the comparison 
group as opposed to the referent group. Here 
referent group is opting out of home garden 
production systems. A RRR > 1 denotes that 
when the variable rises, the risk of the 
outcome occurring in the comparison group 
compared to the risk of the outcome 
occurring in the reference group increases. 
The comparison result is therefore more 
probable. If the RRR is less than 1, it means 
that when the variable is increased, there is a 
lower probability of the outcome occurring in 
the comparison group compared to the 
referent group. The referent group is more 
likely to receive the outcome if the RRR is less 
than 1. In this study, we have used 
multinomial log odd coefficients, RRR, and 
marginal effects to interpret the results.  
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Table 3: Description of independent variables 
 
Independent variable Description Measurement 

Education level A categorical variable 

1= Below school grade 5, 2= Between 
school grade 5-10, 3= General Certificate of 
Education Ordinary Level (School grade 
10), 4= General Certificate of Education 
Advanced level (School grade 12-13), 5= 
Diploma level, 6= Graduate level 

Family size 
Number of members in the 
household 

A continuous variable 

Agricultural 
involvement 

Number of members in the 
household engaged in 
agriculture-related livelihood 
(Part-time engagement also 
considered) 

A continuous variable 

Income 
Household monthly income in 
LKR 

A continuous variable 

Expenditure on food 
Household monthly expenditure 
on food in LKR 

A continuous variable 

Experience in home 
gardening 

Number of years engage in home 
gardening 

A continuous variable 

Time spent on home 
gardening 

Daily time spent in home garden 
activities in hours 

A continuous variable 

Home gardening 
engagement 
percentage 

Percentage of the family from the 
household who engage in home 
gardening activities 

As a percentage 

Self-sufficiency 

The extent to which households 
depend on the foods cultivated in 
the home garden through a 5-
point Likert scale 

1= Extremely low, 2= Low, 3= Medium, 4= 
High, 5= Extremely high 

Access to institutional 
credit 

The extent to which institutional 
credit was available through a 5-
point Likert scale 

1= Extremely low, 2= Low, 3= Medium, 4= 
High, 5= Extremely high 

Access to credit 
If had sufficient income to engage 
in home gardening 

1= Yes, 0= No 
 

The assistance of 
extension service 

If had received assistance from 
the government/NGO for home 
gardening several times per year 
an extension agent met 

A continuous variable 

Media influence 
The number of social media 
program names respondents 
answered 

A continuous variable 

Land tenure 
Based on the land title for the 
home garden land 

1= Sinnakkara1 (Solely owned),  
2= Jayabhumi deed2 ,  
3= Swarnabhumi deed,  
4=LDO permit3 

Market access 
Distance to the major market for 
their production 

A continuous variable 

 
                                                           
1
 Sinnakkara deeds are private lands solely owned by individuals. 

2 Jayabhumi and Swarnabhumi deeds are state lands which are alienated to a person by a grant. They cannot be sold or cannot even 
transfer without the approval of Divisional Secretary. 
3 LDO Permits are state lands given to landless people asking to pay a monthly rental to state. The permits are issued by the Land 
Development Authority (LDO). 
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The results reflected that educated people are 
more likely to choose a field garden and 
people with a lower education level tend to 
choose a market garden. Education level does 
not show a significant effect on choosing a 
household garden. This may be due to field 
gardens needing agricultural, commercial, 
and technological knowledge compared to 
other home garden alternatives. To have a 
market garden, people need marketing and 
horticultural skills which can be gained 
through practice. As observed in this study, 
when the family size increases, there is a 
higher probability of choosing a market 
garden, and when the number of people in a 
household decreases, there is a probability of 
choosing a field garden over other 
alternatives. Family size does not show a 
significant effect on choosing a household 
garden. Field gardens, mostly use mechanized 
methods, and less labor is required compared 
to a market garden.  
 
When a family member tends to engage in 
agricultural employment, their main focus is 
their main agricultural livelihood and that 
may be the issue of losing interest in a 
household garden which is not a major 
economic activity for them. When income 
increases, people do not tend to engage in 
home gardening as a major economic activity 
such as a market garden or field garden, 
rather, they consider having fresh products 
and sometimes organic products from a 
household garden. The results revealed that 
when food expenditure increases, people are 
more likely to have chosen a market garden 
or a field garden. In the household garden, 
their major objective is home consumption, 
and thus their food expenditure is less 
compared to other alternatives. People who 
have chosen market gardens and field 
gardens do not meet their food requirements 
from their home gardens since they produce 
them to sell and have an income.  
 
The results revealed that all three main 
household garden types are less likely to be 
practiced by households when their 
gardening experience is high. The reason may 
be home gardens become complex and they 
may not be included in these typical food 
production systems rather, they may have 
different characteristics that vary from those 

food production systems. When people have 
more time available, they may tend to use the 
time for gardening types such as a market 
garden and a field garden which enables them 
to earn an extra income, since the 
opportunity cost of time is then less than 
engaging in household gardening.  
 
According to the results of the study when 
self-sufficiency increases, people are more 
likely to have chosen a household garden. In a 
household garden, their major objective is 
consumption, and thus self-sufficiency is 
higher compared to other alternatives. People 
who have chosen market gardens to produce 
food for sale may have to buy their foods in 
an external market since they produce only a 
few market-oriented crops and that may not 
be sufficient to fulfill their food requirements.  
 
Even though the results obtained in this study 
on the effect of credit availability for the field 
garden are controversial, it reveals that 
people are willing to spend borrowed or 
received money in agriculture and not willing 
to invest their own money in agriculture. In 
some unfavorable conditions such as 
droughts etc., if people have invested 
borrowed money, they might get 
cancellations of loans or get compensation 
through the government to bear the loss. 
They might have insurance to avoid the risk. 
However, investing their own money has a 
risk of unfavorable circumstances.  
 
According to the results from the study, 
having extension assistance may include 
providing necessary knowledge of home 
gardening which enables households to gain 
an extra income. Therefore, extension 
assistance in a household garden is none or 
minor but in a market garden, it is important 
to have some technical knowledge and 
support. The results depict that media 
influence such as television and radio 
programs, newspaper articles, etc. can 
convince more to engage in household 
gardening which can fulfill daily food 
requirements most of the time, and also 
engage in market gardening to gain an extra 
income while fulfilling household food 
requirements. 
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Table 4: Coefficients and relative risk ratios of the multinomial logit model 
 

Choice Household garden Market garden Field garden 

Independent 
variable 

RRR Coefficient RRR Coefficient RRR Coefficient 

Education level 
2.634 

(2.000) 
0.969 

(0.761) 
0.750 

(0.536) 
-0.288 
(0.714) 

1.993 
(1.450) 

0.690 
(0.728) 

Family size 
0.430 

(0.356) 
-0.843 
(0.827) 

0.818 
(0.570) 

-0.201 
(0.696) 

0.398 
(0.278) 

-0.922 
(0.698) 

Agricultural 
involvement 

0.070 
(0.087) 

-2.667** 
(1.256) 

1.025 
(1.054) 

0.025 
(1.029) 

0.635 
(0.672) 

-0.455 
(1.058) 

Income 
0.999 

(0.000) 
0.0001* 
(0.000) 

1.000 
(0.000) 

-0.000 
(0.000) 

1.000 
(0.000) 

-0.000 
(0.000) 

Expenditure on 
food 

0.999 
(0.000) 

-0.0001 
(0.000) 

1.000 
(0.000) 

0.0004** 
(0.000) 

1.000 
(0.000) 

0.0004** 
(0.000) 

Experience in 
home 
gardening  

0.857 
(0.061) 

-0.155** 
(0.071) 

0.932 
(0.050) 

-0.071 
(0.053) 

0.908 
(0.048) 

-0.096* 
(0.053) 

Time spent on 
home 
gardening 

0.474 
(0.205) 

-0.747** 
(0.433) 

1.097 
(0.373) 

0.093 
(0.340) 

1.143 
(0.390) 

0.133 
(0.341) 

Home 
gardening 
engagement 

0.694 
(0.804) 

-0.365 
(1.158) 

0.533 
(0.475) 

-0.629 
(0.891) 

0.970 
(0.909) 

-0.031 
(0.938) 

Self-sufficiency 
27.989 

(29.592) 
3.332*** 
(1.057) 

1.785 
(1.168) 

0.579 
(0.654) 

1.978 
(1.281) 

0.682 
(0.648) 

Access to 
institutional 
credit 

0.686 
(0.481) 

-0.376 
(0.701) 

0.775 
(0.426) 

-0.255 
(0.549) 

1.375 
(0.751) 

0.318 
(0.547) 

Credit 
availability 

0.247 
(0.351) 

-1.397 
(1.419) 

0.245 
(0.351) 

-1.406 
(1.433) 

0.058 
(0.084) 

-2.847** 
(1.443) 

Extension 
assistance 

0.766 
(0.121) 

-0.267* 
(0.158) 

1.004 
(0.141) 

0.004 
(0.140) 

0.942 
(0.130) 

-0.059 
(0.138) 

Media influence 
7.696 

(7.774) 
2.041** 
(1.010) 

4.324 
(3.673) 

1.464* 
(0.850) 

0.942 
(4.081) 

1.570 
(0.849) 

Jayabhumi 
deeds 

0.000 
(0.017) 

-11.148 
(1185.34) 

0.002 
(0.000) 

-15.209 
(1185.34) 

0.942 
(0.000) 

-15.109 
(1185.34) 

Swarnabhumi 
deeds 

0.007 
(0.000) 

-14.093 
(1185.34) 

0.004 
(0.001) 

-14.668 
(1185.34) 

0.008 
(0.001) 

-13.953 
(1185.34) 

LDO Permits 
89.867 

(152177.7) 
4.498 

(1693.37) 
0.935 

(1583.15) 
-0.067 

(1693.37) 
1.432 

(2425.3) 
0.359 

(1693.37) 

Market access 
0.999 

(0.000) 
-0.0001* 
(0.000) 

1.000 
(0.000) 

0.000 
(0.000) 

0.999 
(0.000) 

0.009 
(0.000) 

Constant 
62502.14 
(8126.05) 

11.043 
(1185.35) 

88507.55 
(3130) 

11.391 
(1185.35) 

36301.05 
(4715.52) 

10.500 
(1185.35) 

*p <0.10, **p < 0.05, ***p <0 .01  
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Table 5: Average marginal effects 
 

Choice Household garden Market garden Field garden 

Independent variable Coefficient Coefficient Coefficient 

Education level 
0.061 

(0.038) 
-0.126*** 
(0.044) 

0.085** 
(0.041) 

Family size 
-0.029 
(0.044) 

0.077* 
(0.040) 

-0.080* 
(0.041) 

Agricultural 
involvement 

-0.193*** 
(0.058) 

0.122 
(0.080) 

0.025 
(0.082) 

Income 
0.024*** 
(0.006) 

-0.010 
(0.007) 

-0.015 
(0.008) 

Expenditure on food 
-0.00003*** 

(0.023) 
0.00002** 

(0.023) 
0.00003*** 

(0.022) 

Experience in home 
gardening  

-0.007* 
(0.004) 

0.003 
(0.003) 

-0.002 
(0.0032582) 

Time spent on home 
gardening 

-0.065*** 
(0.025) 

0.024 
(0.028) 

0.035 
(0.029) 

Home gardening 
engagement percentage 

-0.009 
(0.071) 

-0.070 
(0.076) 

0.061 
(0.074) 

Self-sufficiency 
0.219*** 
(0.056) 

-0.081* 
(0.044) 

-0.067 
(0.043) 

Access to institutional 
credit 

-0.032 
(0.042) 

-0.050 
(0.039) 

0.077* 
(0.040) 

Credit availability 
0.023 

(0.064) 
0.099 

(0.080) 
-0.213*** 
(0.078) 

Extension assistance 
-0.019*** 
(0.006) 

0.014* 
(0.008) 

0.000 
(0.008) 

Media influence 
0.063 

(0.048) 
0.001 

(0.045) 
0.021 

(0.047) 

Jayabhumi deeds 
0.235*** 
(0.084) 

-0.180 
(0.166) 

-0.166 
(0.163) 

Swarnabhumi deeds 
-0.012 
(0.087) 

-0.147 
(0.176) 

0.045 
(0.175) 

LDO Permits 
0.290* 
(0.159) 

-0.179 
(0.195) 

-0.110 
(0.207) 

Market access 
-0.021*** 
(0.006) 

0.023*** 
(0.005) 

-0.003 
(0.005) 

*p <0.10, **p < 0.05, ***p <0 .01  

 
Swarnabhumi deeds do not show a significant 
effect on selecting a particular home 
gardening type but having a Jayabhumi deed 
and an LDO permit compared to having a 
Sinnakkara deed has an increasing average 
probability of selecting a household garden. 
This indicates that people are less likely to 
choose a field garden in deeds like Jayabhumi 
and LDO permits. That may be due to the 
insecurity of their tenure rights in the future 
for deeds like Jayabhumi and LDO permits. In 

a field garden, they may have to invest a large 
amount of money and they do not like to risk 
their investments in an insecure tenure 
situation. Market access also has a significant 
impact on choosing a market garden. The 
results of this study revealed that when 
people have market access, they are more 
likely to choose a market garden whose main 
objective is selling home garden production.  
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CONCLUSIONS 

 
Home gardens in the typical VTCS in Sri 
Lanka can be identified as three basic food 
production systems such as household 
gardens, market gardens, and field gardens. 
Several socio-economic and institutional 
factors affected farmers’ choice of which type 
of home garden production system they 
should have on their homestead. The decision 
to have a household garden is more driven by 
socio-economic and institutional factors 
rather than market gardens and field gardens. 
The effect of these factors on the decision to 
have a field garden/field agriculture is less. 
Household garden food production systems 
are more oriented toward enhancing 
household food security and addressing food 
scarcity problems. Market gardens are 
production systems that are mostly market-
oriented and production is based on earning 
an income rather than fulfilling a daily 
nutrient requirement or being self-sufficient.  
Field garden/field agriculture is a type of food 
production system that mainly focuses on 
producing staple foods to fulfill the 
household’s food security as well as to earn 
an income.  In an environment where food 
security is an emerging requirement, 
promoting either a household garden or field 
agriculture is strategic. In an agricultural 
setting where their basic requirement is the 
economic well-being of the people, promoting 
a market garden or field agriculture is more 
suitable. To fulfill daily nutritional 
requirements promoting either a household 
garden or a market garden will be suitable 
since their nutrient diversity is higher 
compared to a field garden. As such, each type 
of food production system plays a different 
role in fulfilling the household’s essential 
requirements. From this research, it can be 
identified which socio-economic factors are 
influential in having which type of a home 
garden system. Understanding the socio-
economic and institutional drivers behind the 
existence of diverse food production systems 
in home gardens not only deepens our 
comprehension of human and environmental 
interactions but also provides valuable 
insights for decision-makers regarding the 
development of socio-economic determinants 
aimed at encouraging the adoption of each 
type of home garden system. Policymakers 

gain the ability to predict farm management 
decisions and plan evidence-based strategic 
government intervention to ensure food 
security, mitigate food scarcity, and enhance 
the livelihoods of people in village settings.  
 
The shortcomings of this type of study are 
that the complexity of home garden 
landscapes restricts the identification of well-
differentiated food production systems. Many 
other cultural, political, and psychological 
factors can affect the variability in food 
production systems in home gardens which 
are not captured in this study. It is worthy to 
employ the factors that have not been 
captured in this study to differentiate home 
garden food production systems and to 
predict the variability of home garden food 
production systems. Future research can be 
directed towards identifying the effect of 
other characteristics on the variability of 
home garden food production systems. It will 
be helpful to mitigate the danger of emerging 
food and economic crises by implementing 
well-organized strategic plans. To aid it, 
initiatives should be undertaken to assist 
households focused on the most appropriate 
food production systems in their home 
gardens, as well as to encourage households 
that have deviated from the most appropriate 
home gardens to alter their ways.  
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