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Abstract: Sustainable wetland management is a focus of many countries worldwide. These mainly
use protection as a key policy directive for conservation. However, avoidance directives tend to
disenfranchise local populations. Thus, such management is often resisted and rarely effective.
Tailoring management strategies to user preferences allows conservation to support community
livelihoods for sustainable development. This study employed a discrete choice experiment to
determine the wetland management attributes preferred by residents of Mpologoma catchment as a
prelude to developing a co-management system. Listed in descending order, attribute preferences
were paddy farmers’ schemes, fish farming, education and research, protected wetland area, and
recreation and tourism. Respondents’ characteristics influenced their choices. Older adults were
more likely to support fish farming. In contrast, existing paddy farmers tended to resist such focuses
and an increase in protected wetland area. Additionally, respondents with higher education were
opposed to paddy farmers’ schemes, and the preference for education and research was positively
influenced by respondents’ income. Respondents were willing to pay between $0.64 and $1.76 per
household for each unit improvement in the preferred attribute. Our results underscore the role of
DCEs in unlocking individuals’ attribute preferences, whose integration into co-management systems
can be important for sustainable wetland conservation.

Keywords: wetland attributes; willingness to pay; ecosystem services; sustainable wetlands;
discrete choice

1. Introduction

Wetlands, the intermediate zones between terrestrial and aquatic habitats [1], perform
diverse functions ranging from the ecological to the socio-economic, which are of relevance
to a thriving global community [2–4]. In addition to water purification, climate regulation,
food security, flood control, recreation, and nutrient cycling, among others [2,5,6], wetlands
are renowned bird havens and migratory bird stopovers [7–9]. The provision of such
diverse ecosystem services strategically anchors wetlands to contribute to the achievement
of sustainable development goals (SDGs) [4,10,11]. However, wetland encroachment
is rising and these ecosystems continue to be lost and degraded worldwide [12,13]. It is
estimated that over two-thirds of global wetlands declined between the 20th century and the
first decade of the 21st century [12,14]. Significant threats have been mainly anthropogenic:
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pollution, fragmentation and transformation [15–19]. Amid the ever-growing human
population and changing climate, encroachment on wetlands is projected to exponentially
increase in the near future [20–22]. This will further reduce the range of ecosystem services
that society derives from these areas. Therefore, wetland conservation and restoration have
become key priorities for countries worldwide [23–25].

Globally, one major milestone in wetland protection has been the establishment of an
intergovernmental environmental treaty, the Ramsar Convention on Wetlands of Interna-
tional Importance in Iran, 1971. The treaty provides for national action and international
cooperation, and Contracting Parties are required to select suitable wetlands in their terri-
tories for inclusion in the list of Ramsar sites. To plan and promote wise use of wetlands
following the realization that wetlands are indeed not wastelands [26–28], treaty-acceding
governments formulated national laws and policies on wetlands. The importance of laws
and policies in promoting natural resource conservation cannot be underestimated [29,30].
Nevertheless, “avoidance” as a prime directive in these laws and policies is deterrent and
rarely effective [26,31]. Property owners and local communities often resist avoidance
because it tends to disenfranchise local populations of the right to use the resources to meet
their needs. This can result in a vicious cycle of human-ecosystem conflicts [32,33]. To be
effective and sustainable, wetland conservation should not only empower local communi-
ties to esteem wetlands but also involve them in the management programs, projects, and
actions [34,35]. Community involvement helps integrate government policies and decisions
with socio-cultural, economic, and other needs of the communities [34] and is particularly
important in anthropized landscapes [36]. A key catalyst in this direction is ecosystem
valuation [1,37,38]. Economic valuation of ecosystems increases awareness, appreciation,
and support from the public for nature conservation and justifies environmental invest-
ment [27,39]. In doing so, ecosystem valuation can be a means of making environmental
policies effective in communities, especially those in developing countries [39].

Several valuation techniques have been used in the existing literature to estimate the
economic value of wetlands and other ecosystems [27,40]. These techniques aim to aid the
wise use and management of natural resources [41]. The first category includes revealed
preference methods—such as market price and production function techniques; surrogate
market techniques such as travel cost and hedonic pricing; and cost-based techniques
such as replacement costs—that involve observing individual behavior in real markets to
measure ecosystem value [42,43]. It must be noted that the absence of market price for
ecosystem goods and services, of close replacements or substitutes, or of links to other
production or consumption processes, should not be used to indicate that the ecosystem has
no value to the community [40]. Therefore, the second category comprises stated preference
methods such as contingent valuation, conjoint analysis, and discrete choice experiments
(DCEs), where individuals are asked to directly state their preference for ecosystem ser-
vices in a survey context [43]. In contingent valuation, value is inferred by directly asking
individuals to note how much they would be willing to pay (WTP)/accept (WTA) for a
specific environmental service or alternative in a hypothetical purchase situation [37,40,44].
The focus is on valuing the nonmarket good as a whole (i.e., multiple ecosystem services),
although it can also be applied to a single ecosystem service [44], such as drought mitiga-
tion [45]. Conjoint analysis and DCEs also elicit preferences and have much in common;
however, the former lacks a sound theoretical relationship with real market choice behavior
that is consistent with economic demand theory [43]. The traditional conjoint analysis
evolved from a purely mathematical theory of Conjoint Measurement. Consequently, it is
not concerned with human behavior or human preferences but number systems; as such,
its application to human behavior is inappropriate [43]. DCEs, on the other hand, have a
well-tested theoretical grounding in random utility theory (RUT) that is consistent with
economic demand theory [43]. Considering this, the authors, used DCE for the study since
interest was in understanding which wetland management attributes motivate respondents’
wetland-use choices in the catchment.
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DCEs are rooted in the random utility theory works of Luce [46] and McFadden [47],
and Lancaster’s model of consumer choices [48]. According to Lancaster, consumer utility
is derived from the attributes of the good and not the good itself per se. This model assumes
that consumers are rational beings and will choose those attributes of the good that give
them maximum satisfaction [49]. Luce [46] posits that there is independence of irrelevant
alternatives (IIAs) when individuals make choices about goods. In essence, this means that,
if an individual attaches more value to a particular wetland attribute than they do to other
attributes from the same set of wetland attributes, even in the presence of other attributes,
the individual’s choice will not be altered. DCEs consist of several choice sets, each having
mutually exclusive hypothetical alternatives, where the respondent is asked to choose the
one preferred [50]. DCEs usually have a status quo option to reflect a real market situation
where a consumer can decide not to buy if none of the presented attribute combinations
satisfies their utility [43,51,52]. The respondent’s choice indicates how important the
selected attribute levels of the good in one choice set are relative to other alternatives
with different attribute levels in the same choice set [53]. In so-doing, the choices imply
tradeoffs among attribute levels in the alternatives of a choice set [50,51,54,55]. Including
the cost attribute enables estimation of the marginal utility which can be converted to WTP
estimates for changes in attribute levels [50,52,56,57].

DCEs have been used in many places around the world to model preferences for
ecosystem services. Among these are studies on water bodies such as lakes, rivers and
the sea [58], groundwater remediation [59], and sustainable urban drainage systems [60].
Their use in wetland valuation is also increasing [54,56,61–63]. In Uganda, there has not
been any use of DCEs to elicit preferences for sustainable wetland use in the country.
The wetland valuation studies in Uganda have primarily focused on the importance and
value of goods and services provided by wetlands using such methods as market price,
productivity, and contingent valuation [64,65]. The information from the previous studies
was not robust enough to guide policy or influence management or user decisions. Conse-
quently, wetland encroachment is still high [20] mainly due to the conflict between resource
users and conservation policies, which has fueled increased reduction in wetland area and
quality. In 1994, Uganda’s wetlands covered approximately 15.5% of the country’s total
land surface [66]. However, this reduced to just 8.9% in 2016 [66] and is projected to further
decrease by 2040 [20]. Uncontrolled expansion of subsistence agriculture, settlement, and
industrial development have been the major drivers [20,66,67]. Making wetland policies
more flexible and relevant to the needs of the local populations would reduce wetland
encroachment since the community would become more responsible for the resource so
that they continue to obtain benefits from it. Therefore, the objectives of the study were (i) to
identify the attributes that are preferred by the local community of Mpologoma catchment
for sustainable management of the wetlands in the catchment, (ii) determine the influence
of socio-economic and demographic characteristics of respondents on the choices, and
(iii) estimate the individuals’ willingness to pay for each of the attributes. The authors
hypothesized that there would be an attribute gradient where attributes that are most
preferred would generate more utility for respondents than those that are less preferred.
Accordingly, respondents would be willing to pay more for the high valued attributes than
the less valued attributes. The authors hope that tailoring management options to wetland
attributes that are preferred by communities and involving the local populations in conser-
vation programs and projects could prove useful in achieving sustainable management of
wetlands and contribute to sustainable development.

2. Materials and Methods
2.1. Study Site

The study was carried out in Mpologoma catchment, eastern Uganda (Figure 1).
Mpologoma catchment is located within the Kyoga water management zone and covers
approximately 12,915 Km2 [20]. Mpologoma catchment derives its name from Mpologoma
River which forms the region’s main drainage network and empties its water into Lake
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Kyoga [68]. The catchment has numerous wetlands covering roughly 20% of the total
area [20] and in some districts, close to 75% of the area is comprised of wetlands [69].
Mpologoma catchment is a major food basket for Uganda, largely through paddy rice
production [70]. Lately, agricultural encroachment on the catchment’s wetlands has in-
creased [20], affecting soil biodiversity [71] and bird and reptile species [72]. Increased
uncontrolled conversion of wetlands into farmlands deprives the community of other
ecosystem services that wetlands provide such as flood protection. Flood incidences are
not uncommon in the catchment and have claimed lives and property in Kibuku district
(Nandere village) and Butaleja district [73,74]. The need to conserve the region’s wetlands
has become a glaring national concern prompting evictions [75]. Despite such actions being
taken, farmers have continued to creep back onto the wetlands for paddy rice farming,
signifying a high and intricate human dependence on these resources for livelihood [15].
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2.2. Design

The survey used a stated preference DCE approach where respondents were presented
with sets of hypothetical alternatives and asked to choose their most preferred wetland
management scenario. The alternatives in each choice set presented improvements in the
existing wetland condition using varying attribute levels. Attributes are the components of
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the good that needs to be managed and have two or more levels. Levels are the alternative
manifestations of each of the attributes [53,76,77].

Identification of attributes and attribute levels is the first step of a DCE [54,78]. At-
tribute selection passed through several screens: literature review, consultations with
specialist wetland researchers from Makerere University and the University of Nairobi,
and key informant interviews with District Wetland Officers. Additionally, focus group
discussions were held with the local communities. The objective of the FGDs was to un-
derstand what the communities knew about the wetlands in their vicinity regarding the
benefits and pressures or threats. Participants were encouraged to freely interact with each
other and use their local language. Several benefits were stated including fish, papyrus,
pasture, paddy farmland, and being mosquito habitats, among others. Prolonged drought
emerged as a major threat. Participants were asked to identify any five key attributes
from the generated list. Participants were also asked to come up with the local terms for
the wetland management attributes. Therefore, FGDs enhanced conceptualization and
contextualization of attributes in the language and vocabulary of the local population. The
selected ecological and socio-economic wetland management attributes and their levels
pertaining to Mpologoma wetlands are described in Table 1. They included wetland area
protected for biodiversity, education and research, recreation and tourism, fish farming,
and paddy farmers’ schemes. The cost attribute was included to enable conversion of
marginal utility estimates to WTP estimates for changes in attribute levels [51]. Residents
were asked how much one-time-off payment they were willing to donate to an indepen-
dent environmental management fund (non-governmental organization) to manage the
wetlands on their behalf so that they could maximize utility from their preferred attributes.
The suggested amount ranged between UGX 0 and 10,000 (mean ± SD, UGX. 4060 ± 3699;
Exchange rate (2 September 2019) $1 = USh3683.3055 [79]. We used this to generate price
levels of UGX. 0, 2500, 5000 and 7500 within 1 standard deviation of the mean.

Table 1. Attributes and levels used in the DCE survey.

Attribute Description Levels

Wetland area protected for biodiversity
Area of wetland from the river prohibited
from human activity such as farming
(protected area)

0-No change in current wetland area
protected for biodiversity
1–10% increase in wetland area protected
for biodiversity.

Education and research

Activities that involve citizens
participating in restoration projects in
order to increase public awareness of
wetland benefits and encourage
researchers and students to learn
about wetlands.

0-Residents not involved, no study trips,
no research.
1-Involve residents in wetland restoration
projects; encourage research and motivate
students to study about wetlands.

Recreation and tourism

Facilities and activities such as angling,
boating, bird watching, nature trails, and
swings to promote eco-tourism
and recreation.

0-No recreation and tourism facilities.
1-Avail recreation and tourism facilities.

Pisciculture Number of farmers involved
in pisciculture.

0-No change in the current number of
fish farmers.
1-Double the current number of fish
farmers.

Paddy farmers’ schemes.

Earmarking land for irrigated paddy
farming schemes and providing
agricultural inputs and market access
among other services to the farmers.

0-Paddy farms/plots individually owned.
1-Introduce paddy farmers’ schemes.

Payment/donation A one-time off payment/donation by the
respondent if the alternative was chosen. UGX. 0, 2500, 5000,7500.
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The attributes were subsequently used to construct choice sets in a blocked D-efficient
design in Stata 14 [78,80,81]. This generated 36 alternatives grouped into twelve choice sets.
The choice sets were blocked into three random blocks each of four sets. An example of the
choice cards is shown in Figure 2. Each choice set had three alternatives: the status quo
and two other options that bore improvements in attribute levels. The payment for the
base alternative (status quo) was zero since it involved no change in existing conditions.
The questionnaire was piloted with 50 randomly selected residents at Hijiji village, Butaleja
District and Lyama village, Kibuku district.

The survey was carried out after approval by the ethics committee of the University of
Nairobi. At the time of fieldwork, the authors first introduced themselves to the district and
local leaders to seek their clearance before proceeding to the communities. Gender-balanced
research assistants were picked from the very communities from which information was
collected. This helped to penetrate the communities with ease and minimized gender-
related biases. The research assistants were first trained in every detail about the survey
including the introduction, respondents’ socio-economic and demographic characteristics,
DCE attributes and their levels, and generally how to administer the questionnaires. At-
tributes could be translated to the local language and thus, knowledge of the local language
was paramount to enhance respondents’ comprehension. The importance of respondents
considering all attributes prior to making a decision was emphasized. Each research as-
sistant was then guided to test out the DCE on a colleague under the supervision of the
researchers. This warm-up and the feedback thereof aimed to bring all research assistants
to a common understanding of the task at hand and of the experiment so that the requisite
information could be collected.

Questionnaires were administered face-to-face to 400 individuals that were randomly
selected from the target population. According to Pearmain et al. [82], sample sizes over
100 are able to provide a basis for modeling preference data, in DCE designs [83]. Pre-
vious studies [54,56,63,84] have used random sampling techniques to determine sample
sizes that have ranged between 300 and 1200 respondents. The research team considered
400 individuals as sufficient given the budget constraints. Multistage sampling techniques
were used to identify the respondents to be interviewed. Four districts (Butaleja, Bugiri,
Kibuku and Namutumba), located within the River Mpologoma catchment area, were
purposively selected due to their high involvement in paddy farming. Within each district,
one subcounty was randomly selected from a list of sub-counties obtained from the district
headquarters. The research team worked with the respective District Environmental Offi-
cers to obtain a list of villages in each subcounty selected for the study and five villages
were randomly selected. In the last stage, working with the village chairpersons, a list of
households in each village was constructed to form the sampling frame at village level.
Twenty households were randomly selected from each village using random numbers
generated by the Excel random numbers’ generator and the respective village chairpersons
led the research team to the selected households. Selection of households was synonymous
with selection of respondents. Individuals from the selected villages were assumed to
be abreast with the wetlands of concern on issues such as the benefits and threats, and
thus most suitable for the study. In cases where individuals were missing in the selected
households or were unwilling to participate in the study, replacements were made by
randomly drawing from the sampling frame.

Each respondent answered four choice sets from the same randomly assigned block.
The research team clearly explained to the respondents the aim of the study, and the
attributes and their levels in the language that the respondents could best understand, that
is, English or the local language. Respondents were reminded that there were no right or
wrong answers, but instead that it was their opinions on the different wetland management
scenarios that were being sought. Supplemental information on the socio-economic and
demographic characteristics of the respondents was also captured from the respondents.
This included sex, age, highest education level, household size, proximity to the wetland,
monthly income, presence of income alternatives, and whether the respondent was actively
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using the wetland for paddy farming. The questionnaire took on average 50 min to
complete. Respondents’ attitudes and perceptions towards government interventions
could potentially bias survey responses. This source of bias was minimized by constantly
reminding and assuring the respondents that the data collected would be used only for
academic purposes.
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from wetland management alternative j (j ε J, J = 1,2,3, . . . 12) is a function of the observed
component (Vrj) known by the researcher up to some parameters and the unobserved
component (εrj) that the researcher treats as random (often referred to as disturbance):

Urj = Vrj + εrj ∀j (1)

Since the deterministic component, Vrj, is defined by the attributes for the j alternative,
Equation (1) could be written as:

Urj = βArj + δCrj + γSr + εrj (2)

where Arj is a vector of the wetland attributes presented to respondent r; Crj is the cost
associated with a given wetland management alternative presented to respondent r; Sr is a
vector of respondent’s socio-economic characteristics; and β, δ, and γ are the respective es-
timated coefficients (marginal utilities) [54,57]. A rational respondent r chooses alternative
j over k if and only if Urj > Urk, k ε J and k 6= j, with a probability:

prob
(
Urj > Urk

)
= prob

[(
βArj + δCrj + γSr + εrj

)
> (βArk + δCrk + γSr + εrk)

]
=

prob[
(
εrj − εrk

)
> (βArk + δCrk) –

(
βArj + δCrj

)
]

(3)

If utility linearly relates with attributes in the parameters and variables function and εrj
is an independently, identically distributed (IID) extreme value, then (εrj − εrk) is assumed
to follow a logistic distribution [57,87,88]. The probability of choosing option j among J
alternatives would, thus, be expressed in terms of a logistic distribution (conditional logit
model) [47,89] as:

prob
(
Urj > Urk

)
=

exp
(

βArj + δCrj
)

ΣkεJ exp(βArk + δCrk)
(4)

From the above function, it is observed that the conditional logit estimation aims
to use the attributes of the wetland management scenarios to explain the probability of
a respondent choosing a particular alternative [89]. It is also clear that the respondent’s
characteristics (Sr) are not directly identifiable in the above estimation. However, these
only enter as interaction terms with the wetland management scenario attributes since they
are constant across choice situations [54].

2.4. Estimation of the Marginal Willingness to Pay (WTP)

The marginal WTP for a one-unit improvement in each specific attribute t, t ε A was
calculated as follows:

mWTPt,r = −
β̂t

δ̂

where β̂t is the estimated marginal utility coefficient for the terms related to the attribute t
and δ̂ is the estimated marginal utility for the cost coefficient [62].

3. Results
3.1. Sample Characteristics

Of the 400 individuals who received the questionnaires, 360 responded to the tasks
including the 14 who gave protest answers for their choice of status quo. Protest respon-
dents explained that they were unwilling to pay because: it was not their responsibility but
that of the government to manage the resource, wetland management was not a priority to
them, they did not trust the NGOs to manage the funds, and/or the proposed management
scenarios (projects) were not making sense to them. Table 2 shows the descriptive statistics
of respondents’ characteristics for all those who completed the questionnaires in total
(including those who were willing to pay and those who not willing to pay) and those
who were willing to pay (non-protest responses). A majority of the respondents had small
households (with not more than 5 members) located within a 5-km radius from the wetland.
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About two-thirds of the respondents were male. Most respondents were below 40 years of
age and had attained secondary education as their highest level of education. A substantial
number (81%) of respondents was actively involved in paddy farming at the time of the
study. About two-fifths of the participants had more than one source of income; however,
majority (nearly 75%) of them earned not more than $40 per month.

Table 2. Descriptive statistics of the respondents with and without protest responses.

Respondents’ Characteristics No of Respondents Selected
(Returned Questionnaires) No of Respondents Willing to Pay

Gender Frequency (%) Frequency (%)
Female 128 (35.6) 122 (35.3)
Male 232 (64.4) 224 (64.7)
Age (years)
18–20 5 (1.4) 5 (1.5)
21–39 219 (60.8) 209 (60.4)
40–60 119 (33.1) 117 (33.8)
60+ 17 (4.7) 15 (4.3)
Monthly income (000 UGX)
Less or equal to 100 16 (4.4) 16 (4.6)
101–150 253 (70.3) 242 (69.9)
151–250 74 (20.6) 71 (20.5)
251–350 16 (4.4) 16 (4.6)
351+ 1 (0.3) 1 (0.3)
Availability of income alternatives
No 205 (56.9) 195 (56.4)
Yes 155 (43.1) 151 (43.6)

Respondent currently uses the wetland
for paddy farming

Yes 292 (81.1) 281 (81.2)
No 68 (18.9) 65 (18.8)
Household size (Number of members)
Less or equal to 5 214 (59.4) 204 (59.0)
5 to 10 113 (31.4) 109 (31.5)
11+ 33 (9.2) 33 (9.5)
Education of respondent
No formal education 53 (14.7) 48 (13.9)
Primary education 100 (27.8) 99 (28.6)
Secondary education 135 (37.5) 128 (37.0)
Tertiary education 72 (20.0) 71 (20.5)
Proximity to the wetlands
Within 3 km 157 (43.6) 149 (43.1)
4–5 km 147 (40.8) 144 (41.6)
5–10 km 54 (15.0) 51 (14.7)
10 km+ 2 (0.6) 2 (0.6)
Total number of respondents 360 (100) 346 (100)

3.2. Respondents’ Preference for Wetland Management Attributes

Protest responses were excluded from the analysis of attribute preferences because
they would bias WTP estimates. The authors are optimistic that the selectivity bias is not
large because the protest responses were only a small share (3.5%) of the overall sample.
Consequently, further analysis considered responses from the 346 non-protest individuals.
The socio-economic characteristics for the individuals who were willing to pay (Table 2)
were regrouped into two classes per characteristic. Age was categorized as follows: 40 years
and above, to represent the elderly population who are less engaged in active working in
agricultural farms and those below 40 years (18–39), who are the most actively working
age group in Uganda [90,91]. Concerning income, the catchment lies in the poorest Eastern
(Bukedi) region of Uganda with an average monthly income of about $40 [92]. In addition,
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during the informal interviews, respondents reported that they would on average spend
approximately 40 USD to meet their basic monthly needs. Therefore, $40 was taken as
a yardstick for this study population. Regarding the household size, on average, every
household in Uganda has 4.6 persons [93]. The authors approximated this to 5 persons per
household and created two categories: households with five and less individuals and those
with more than five individuals. The 5 km distance was deduced during the study (Table 2)
since it was the average walking distance for the majority of the respondents from their
households to their paddies. Table 3 shows the descriptive statistics of the 346 respondents
and the attributes used for the analysis of attributes preference.

Table 3. Descriptive statistics of the variables used for analysis of attribute preferences.

Respondent Characteristics Percent

Respondent is male 64.74
Respondent is aged 40 years and above 38.15
a Participant’s monthly income is 150,000 UGX (approx. 40 USD) and above 25.43
Availability of income alternatives 43.64
Respondent is currently using the wetland for paddy farming 81.21
Household size is large (5 or more individuals) 41.04
Highest education attained by respondent is secondary level 57.51
Proximity to the wetland is over 5 km 15.32
Attributes Mean (SD)
Wetland area protected for biodiversity 0.52 (0.50)
Education and research 0.61 (0.49)
Recreation and tourism 0.53 (0.50)
Fish farming 0.60 (0.49)
Paddy farmers schemes 0.62 (0.49)
a Cost 0.69(0.73)

SD means standard deviation. a Exchange rate (2 September 2019) $1 = UGX 3683.3055 [79].

The marginal coefficients for the different sustainable wetland management attributes
are shown in Table 4. All the coefficients for the attributes as well as the cost and ASC were
significant. This implies that respondents highly valued the improvements in the current
condition of the wetlands in the catchment. The preference was paddy farmers’ schemes,
fish farming, education and research, protected wetland area for biodiversity, and recreation
and tourism, in decreasing order. The cost attribute had a negative sign indicating that
respondents were less likely to choose improved but expensive wetland management
alternatives. This is consistent with economic theory [94]. Attribute coefficients in the two
models were very close to each other. However, the standard errors in the mixed logit were
greater than those in the conditional logit model. Consequently, the authors chose to use
the conditional logit over the mixed logit for further analyses.

3.3. Influence of Respondents’ Characteristics on Attribute Preference

Table 5 shows the results of the interaction of respondents’ socio-economic and de-
mographic characteristics with the different wetland management attributes. Generally,
respondents’ socio-economic factors influenced their choices differently. Preference for pro-
tected wetland area for biodiversity (WAB) and education and research (ER) was positively
influenced by respondents’ income. Individuals who earned at least $40 per month had
positive log odds of supporting ER and WAB than those whose monthly income was less
than $40. However, respondents who at the time of the study were using the wetland to
grow rice were more likely to resist the increase in protected wetland area. For recreation
and tourism, respondents’ preference was positively influenced by household size and
negatively influenced by gender. Large households with five or more members had more
log odds of supporting recreation and tourism programs than smaller families with less
than five members. In addition, male respondents were less likely to support the recreation
and tourism programs than females. Preference for fish farming was positively influenced
by respondents’ age and income alternatives and negatively influenced by household size
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and current use of the wetland for paddy farming. Respondents aged 40 years and above,
and who had income alternatives were likely to support fish farming. However, those with
large households, and who at the time of the study were using the wetlands for paddy
farming were more likely to resist fish farming initiatives. Finally, preference for paddy
farmers’ schemes was negatively influenced by respondents’ education level and positively
influenced by presence of income alternatives. Having more than one source of income
increased the respondents’ chances of choosing paddy farmers’ schemes while attaining
secondary and tertiary education reduced those chances.

Table 4. Marginal coefficient estimates for sustainable wetland management attributes.

Attributes
Conditional Logit Mixed Logit

Coefficient Standard Error Coefficient Standard Error

Mean
Wetland area protected for biodiversity 0.748 *** 0.094 0.774 *** 0.148
Education and research 0.965 *** 0.088 0.909 *** 0.158
Recreation and tourism 0.671 *** 0.090 0.723 *** 0.142
Fish farming 1.193 *** 0.093 1.172 *** 0.193
Paddy farmers’ schemes 1.379 *** 0.093 1.430 *** 0.199
Cost −1.009 *** 0.064 −1.515 *** 0.205
Alternative specific constant (ASC) −1.490 *** 0.196 −2.332 *** 0.421
SD
Wetland area protected for biodiversity 0.584 * 0.297
Education and research −0.584 * 0.310
Recreation and tourism 0.915 *** 0.261
Fish farming 1.522 *** 0.296
Paddy farmers’ schemes 0.751 0.291
Cost 0.652 *** 0.201
ASC 1.194 *** 0.445
Number of observations 4152 4152
Log likelihood −1247.16 −818.467
Prob > chi2 0.000 0.000
LR chi2(7) 1799.23 36.93

Significance codes: * p < 0.1, *** p < 0.01

Table 5. Interaction of wetland management attributes with respondents’ characteristics.

Attributes and Interactions Coefficient Standard Error 95% Confidence Interval

Wetland area protected for biodiversity x Income 0.504 ** 0.209 0.094 0.914
Wetland area protected for biodiversity x Farming −0.480 * 0.248 −0.966 0.005
Education and research x Income 0.334 * 0.198 −0.054 0.722
Recreation and tourism x Gender −0.321 * 0.19 −0.694 0.052
Recreation and tourism x Household size 0.428 ** 0.216 0.005 0.851
Fish farming x Age 0.429 ** 0.214 0.010 0.848
Fish farming x Income alternatives 0.355 ** 0.178 0.006 0.704
Fish farming x Farming −0.492 ** 0.242 −0.966 −0.017
Fish farming x Household size −0.706 *** 0.21 −1.116 −0.295
Paddy farmers’ schemes x Income alternatives 0.508 *** 0.174 0.168 0.848
Paddy farmers’ schemes x Education level −0.317 ** 0.182 −0.673 0.039
Cost −1.026 *** 0.07 −1.163 −0.889
Number of observations 4152
LR chi2 1802.14
Prob > chi2 0.000
Pseudo R2 0.4197
Log likelihood −1245.71

Key to significance levels: * significant at 10% level, ** significant at 5% level, *** significant at 1% level.

3.4. Respondents’ Willingness to Pay to Wetland Management Attributes

By estimating the changes in wetland ecosystem that would be caused by imple-
menting the various wetland management scenarios, the marginal value of each wetland
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attribute was calculated. From the marginal utility coefficients for the attributes in the model
with interactions (Table 4), willingness to pay was derived using the delta method [95].
Table 6 reports estimates of the respondents’ marginal willingness to pay per household for
a one unit increase in attribute level from the status quo. All the WTP values are positive,
implying that the attributes increase the average utility from the wetland. Therefore, re-
spondents were willing to pay, on average, $0.9 for a 10% increase in protected wetland
area for biodiversity, $1.3 for every education and research activity introduced, and $0.6
for each recreation and tourism facility created. With respect to fish farming and paddy
farmers’ schemes, respondents were willing to pay on average $1.8 for a doubling of the
current number of fish ponds and $1.54 for each farmers’ scheme created, respectively.

Table 6. Marginal willingness to pay for wetland management attributes per household.

Attribute a Marginal WTP/Household ($) 95 % Confidence Interval

Wetland area and biodiversity 0.91 0.31 1.51
Education and research 1.29 0.69 1.88
Recreation and tourism 0.64 0.05 1.24
Fish farming 1.76 1.15 2.38
Paddy farmers’ schemes 1.54 0.94 2.14

a Exchange rate (2 September 2019) $1 = UGX 3683.3055 [79].

4. Discussion

The main objective of this study was to assess attribute preference for sustainable
management of wetlands in Mpologoma catchment. Using a DCE to survey the population
and analyzing the results with a conditional logit model, it was found out that the most
preferred wetland management attribute was paddy farmers’ schemes followed by fish
farming, education and research, protected wetland area for biodiversity, and recreation
and tourism. All the coefficients for the wetland management attributes were significant
and positive, implying that respondents highly valued the attributes. There has not been
a local study on wetlands in Uganda that uses DCE to assess attribute preferences for
sustainable wetland management, making national comparisons difficult. Moreover, no
study elsewhere has evaluated exactly the same attributes as we did in the current study.
However, the results from this study converge with estimates from similar studies on
wetlands and aquatic ecosystems elsewhere [54,56,62,96]. This convergence is attributed to
the central role that ecosystems play in human well-being [15].

Estimates of the willingness to pay (WTP) were positive, implying that, generally,
improvements in attributes increased the average utility that respondents could obtain
from the wetlands in Mpologoma catchment. However, the values were not the same for all
the attributes perhaps due to the attitudes of the respondents towards particular comforts
derived from the attributes [97]. Attitude is crucial in making decisions about environmen-
tal attributes because it affects individuals’ WTP for the chosen ecological attributes [97].
Consequently, attitude largely contributes to the dissimilarities in corresponding WTP
quantities [62,97].

The WTP values in this study are comparatively lower than those reported else-
where [54,56,96]. To a large extent, the divergence from other studies could be attributed
to the low-income status of the rural respondent community in this study which could
have affected the amount of money that respondents were willing to pay for changes in the
particular attributes [96]. In addition, the disparity could be owed to the method used in the
analysis, although this may not be significant. This study used the conditional logit model
to estimate the attribute coefficients and the most accurate delta method for WTP estima-
tion [95]. However, similar studies [54,56,62,96] that used a variety of methods did not find
any significant difference in the WTP across the methods. Therefore, our WTP estimates
could be relied upon for policy as a true reflection of the situation in the catchment.

Preference for the various attributes was influenced by the socio-economic factors of
the respondents which could also influence their WTP. This is because these factors affect
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the level of awareness that a person has about the value of a particular attribute and the
comfort they obtain from it [57,97]. For this study, the influencing factors were age of the
respondent, gender, income, education level, availability of income alternatives, size of the
household, and existing wetland use status. Similar studies have identified age, gender,
education status, and income as major factors that influence the preferences for ecosystem
services [54,57].

The willingness of individuals to pay for the preferred attributes implies that commu-
nities derive positive utility from the resource, would not wish to lose it, and are willing
to become involved in its conservation. This indicates an opportunity for policy makers
that could be exploited to achieve successful co-management of wetlands. The benefits of
community-based natural resource management (CBNRM) cannot be overemphasized. In
addition to diversifying livelihoods, CBNRM strengthens local communities for common
property management, since it empowers individuals to assume resource ownership [98].
Case studies where communities have been involved in co-management such as in for-
est [99], fisheries [100,101], and parks and protected areas [102] could spell a similar trajec-
tory for wetlands [98]. Therefore, the CBNRM framework could be useful to governments
in achieving national development goals including environmental conservation.

By using the DCE, this study has identified the specific attributes that are preferred by
the community of Mpologoma catchment for sustainable management of the wetlands in
the catchment. These attributes can be focused on when developing sustainable wetland
management plans for the concerned landscapes. This is particularly important at this
time when encroachment on wetlands has become a national and global issue [13,72].
Previous studies on ecosystem valuation in Uganda estimated the total economic value of
the particular wetlands to justify economic investment in conservation [64,65]. However,
the studies did not identify the specific attributes that could be targeted for sustainable
wetland management. Moreover, the studies were silent on the potential of involving the
community in wetland management. This study suggests that by permitting the community
to utilize the wetland resource in a sustainable manner, the community will benefit from the
resource while at the same time conserve it. However, this requires an innovative leadership
at the community level that ensures that the resource is used to meet the basic needs of the
local population, and the community has a decisive voice in resource planning [103].

Similar to other studies that have used the DCE and stated preference survey, this
study had some limitations. Due to the fact that the authors were dealing with hypothetical
scenarios, the generated responses could have proved different had real projects been
used instead [40]. In addition, this DCE was the first of its kind in the area and could
have challenged the respondents. Moreover, the government of Uganda has intentions of
evicting paddy farmers from the wetlands [72,104] and this could have biased respondents’
choice of management options. Therefore, it was ensured that respondents provided as
genuine responses as possible through the creation of comfortable environments within
which the questionnaires were taken. The first stage of this study thoroughly explained the
survey using the language that respondents could best understand, this being English or a
local language. In addition, the authors applied icebreakers to ensure that respondents felt
relaxed and safe. Despite this, some respondents could have provided biased responses,
particularly if they failed to properly interpret the choice scenarios regardless of their clarity.
Our approach may also have had some limitations especially due to the fact that a few
ecosystem services were considered. We recommend the scope to be broadened to include
supporting and regulatory services. In addition, further DCE studies should be carried out
on other catchments.

5. Conclusions

This study sought to identify the preferred attributes for sustainable management
of Mpologoma wetlands. In descending order, attribute preference was paddy farmers’
schemes, fish farming, education and research, protected wetland area, and recreation and
tourism. Attributes that had more direct utility for respondents (fish farming and paddy



Land 2022, 11, 962 14 of 18

farmers’ schemes) had higher marginal utility coefficients than those that appeared to have
less direct utility (education and research, wetland area and biodiversity, and recreation
and tourism). Socio-economic and demographic factors of the respondents such as sex, age,
income, and education level, among others, had an influence on attribute preferences. These
should be considered when designing policy interventions for sustainable management of
wetlands. Individuals were willing to pay for the preferred attributes indicating that the
wetlands are part and parcel of their livelihoods. Therefore, policy makers should support
this cause by involving stakeholders (including local communities) in developing wetland
management policies and plans. Economic empowerment of rural communities is also
emphasized if wetland conservation is to be successful since it directly relates with their
willingness to pay.
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