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This study investigates local fisherpersons’ perception of the marine reserve in 
Nha Trang Bay and their life satisfaction after this marine reserve is established. 
Through 81 random interviews with local fisherpersons who have been dwelling in 
the Nha Trang Bay Marine Reserve, most of interviewees do not hold the belief that 
the marine reserve would improve their living standards after a decade of 
establishment even though they are well aware of the fact that the reserve would have 
positive impacts on the recovery and conservation of natural environment. The 
cumulative logit model shows that the life satisfaction of younger fisherpersons or 
households with larger male labor force is higher than that of experienced 
fisherpersons or households with a small number of male workers.  
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1. Introduction 

The establishment of marine reserves, on the 
one hand, aims at conserving marine resources 
and generating economic benefits from tourisms 
and education for persons involved (Boersma and 
Parrish, 1999). On the other hand, there are still 
some conflicts between marine reserve 
authorities who strive to preserve common 
natural resources and local people whose 
livelihood is sharply influenced because their 
access to marine resources are constrained 
(McClanahan et al., 2005a,b and Sesabo et al., 
1999). Understanding the attitude and perception 
of both marine resources users and managers 
plays a crucial role in execution and 
administration of conservancy rules. This issue is 
also concerned by many researchers in the world 
such as McClanahan et al. (2008), Stump et al. 
(2006) and Sesabo et al. (1999). Fisherpersons’ 
perception can affect their attitude; they might 

accept a short-term provisional loss so as to 
attain long-run benefits, and thus their proper 
behavior towards conservancy rules will be 
accordingly established.  

In recent years, researches on living 
standards and life quality, which consider life 
satisfaction as an entity indicator, attract many 
economists in addition to psychologists who have 
been long-time researchers on the scene (Frey 
and Stutzer, 2001). If an individual satisfaction is 
expressed through a more prosperous life 
(Easterline, 2001), it can be employed to measure 
effects of policies on their life (Frey and Stutzer, 
2002 and Graham, 2005). 

The establishment of marine reserves is to 
enforce environmental policies through rules of 
public resources administration and the 
prohibition of overexploitation of marine 
resources. In Vietnam, as Ho Van Trung Thu et 
al. (2006) put it, the establishment of the Nha 
Trang Bay Marine Reserve (formerly known as 
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Hoøn Mun Marine Reserve) was commenced in 
June 2001 with the support of IUCN 
(International Union for Conservation of Nature), 
World Bank, and the Danish DANIDA. Even 
though there have been a great deal of reports on 
impacts and effectiveness of the marine reserve 
thus far, the life satisfaction of local 
fisherpersons and factors affecting their 
satisfaction have not been clearly rendered. This 
paper will employ the cumulative logit model – a 
non-linear statistic method to shed light on 
impacts of the Nha Trang Bay marine reserve on 
the local fisherpersons’ life.  

2. Theoretical background and research 
method 

a. Concept of life satisfaction: 
Studying life satisfaction has long been a 

subject of psychology; yet since the 1990s, it has 
attracted many economists who have interest in 
living standards and life quality (Frey and 
Stutzer, 2001, 2002). According to Easterlin 
(2001), life satisfaction is defined as “the degree 
to which an individual judges the overall quality 
of his/her life favorably.” The life satisfaction can 
be deemed as a sense of well-being as a whole 
instead of being limited to certain aspects of the 
life (Veenhoven, 2005). Easterlin (2001) also 
argues that economic condition is the origin of 
life satisfaction. Thus, if there is any change in 
the personal economic condition, it will affect his 
or her life satisfaction or prosperity. 

b. Logit model: 
Based on the utility function, Graham (2005) 

developed a standard function to measure the life 
satisfaction. That is: 

Wi = α +β xi + ε I 
where W denotes the level of life satisfaction 

and X is the vector of explanatory variables. 
When evaluating impacts of socioeconomic factors 
on the life satisfaction of Vietnam’s farmers, Duc 
(2008, 2009) employed the cumulative logit model 
to conduct empirical researches of the utility 
model Ui = *α + *β Xi + iσε  where the utility U is 
unit of choices, X is the vector of explanatory 

variables concerning the life satisfaction of 
interviewed individual i. Because U cannot be 
observed directly or measured easily, Allison 
(1999) and Greene (2002) suggested using 
thresholds Z to represent levels of utility U as 
follows:  

Z i = 1 if z1  < Ui; Zi = 2 if z2  < Ui ≤  z1;...; Zi = J 
if  Ui ≤  zJ-1  

Allison (1999) also recommended cumulative 
probabilities defined by:  
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=
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According to Duc (2008, 2009), if Z represents 
the level of responses, i is the interviewee and j 
is the set of responses, X is the vector of 
explanatory variables and X’ij is the displacement 
vector of X, and all logits are simultaneously 
utilized, the model is rewritten as follows: 

logit [P(Zi ≤  j|x)] = 
]|)[(log1

]|)[(log
XjYP
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c. Description of the empirical logit 
regression model:  

According to Easterlin (2001), an individual 
evaluation of life improvement can represent the 
utility or life satisfaction. Responding to the 
question “Has your life quality been improved 
since the marine reserve was established?”, 
respondents are supposed to choose one of 
options from “absolutely agree” to “absolutely 
disagree” as per the 5-point Likert’s scale. Thus, 
the cumulative logit model is to be employed to 
determine factors affecting the life satisfaction. 

Per capita income (Capinc) is the first 
explanatory variable of the model because the life 
satisfaction has a positive relationship with 
income (Easterlin, 2001). When other factors are 
identical and constant, the higher income they 
earn, the more satisfied they are. Frank (2005) 
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shows that relative income is also a determinant 
of life satisfaction. Previous findings by Duc 
(2009) point out that incomes from fish farming 
and fishing and other earnings also profoundly 
affect the life satisfaction of Vietnamese farmers. 
Therefore, ratios of fishing income (Fishinc), 
income from aquaculture (Aquainc), and other 
incomes (Otherinc) are also included in the model 
as explanatory variables for the satisfaction of 
fisherpersons in the Nha Trang Bay Marine 
Reserve.  

As Cantril (1965) put it, the attachment to 
and satisfaction with the current livelihood and 
personal characteristics have influenced the life 
satisfaction, which has been examined in the 
study by Duc (2008) of Vietnamese fish-farmers. 
Thus, fishing experience (fish_exp) is used in the 
model as an independent variable in order to 
fathom effects of fishing experience on the life 
satisfaction. Alongside the Cantril’s (1965) 
perspective, previous studies prove that factors 
such as age, educational level, and the number of 
male labor in households do affect the life 
satisfaction of farmers (Frey and Stutzer, 2002; 
and Duc, 2009); and thus they are also included 
in the model as the independent variables.  

The empirical logit model can be described as 
follows: 

Logit[P(happy≤  j)] = f(Capinc, fishinc, 
aquainc, otherinc, age, edu, men, fish_exp)  

where,  
P: Probability of answers receiving the value 

smaller or equal to j 
Happy: improvement in life quality 
J=1,…,5: Options ranging from “absolutely 

agree” to “absolutely disagree” 
Capinc: Per capita income of fisherpersons in 

2008 
Fishinc: Ratio of fishing income to gross 

income 
Aquainc: Ratio of income generated from 

aquaculture to gross income 
Otherinc: Ratio of other incomes 
Age: Age of interviewees 
Edu: Educational level of interviewees  

Men: The number of male labor in households 
fish_exp: Fishing experience of householders 
For the dependent variable “Happy”, the two 

options “absolutely agree” and “agree” correspond 
to j=1 and j=2. For j=2, the curve for the 
cumulative logit regression is identical to the 
bivariate reflective line with Happy ≤ 2 and 
Happy>2.  

The cumulative logit model for the life 
satisfaction of fisherpersons can be described as 
follows: 

Logit [P(satisfaction)] = Logit [P(happy≤2)] = 

log (
)2(1

)2(
≤−

≤
happyP

happyP
) 

The probability of life satisfaction is calculated 
as per the following formula.  

P(satisfaction) = )]2([log

)]2([log

1 ≤

≤

+ happyPit

happyPit

e
e

 

The software SAS version 9.1 is employed to 
develop the logit regression model. By conducting 
the backward selection to leave out inappropriate 
variables, the most suitable model for the life 
satisfaction of fisherpersons will be developed. 

d. Sampling method: 
The research employs both qualitative and 

quantitative methods. The semi-structured 
questionnaire is used to collect socioeconomic 
information from marine reserve managers and 
fisherpersons as well as their perception and 
attitude towards the marine reserve 
management. Direct interviews with 
fisherpersons are conducted in the morning when 
they return from an overnight fishing trip. The 
survey is conducted randomly at five islands in 
Nha Trang Bay as from February to August 2009. 
Of 198 fisherpersons residing in the Nha Trang 
Bay Marine Reserve, there are 81 interviewees 
(Table 1). 
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3. Results and discussion 
a. Local fisherperson’s perception of 

effects of the Nha Trang Bay Marine 
Reserve: 

Most of the interviewees are male 
householders whose average age is 47 (highest 39 
and lowest 30). The number of household labor 
generating incomes is 2.33, ranging from one to 
seven persons. More than 40% of households 
have two workers and 53.08% with only one 
male worker. The number of household members 
ranges from 2 to 9 persons; and around 53.1% 
graduated from a primary school or a higher 
level. Almost all households have at least 10-year 
experience in fishing. On average, a person has 
been catching fish for 28 years. The highest 
seniority of fishing is 54 years. Besides fishing as 
the primary occupation, around 25.91% of 
households join in aquaculture; yet the income 
from aquaculture is very small (around 1.92% on 
average) in the gross income. Meanwhile, ratio of 
fishing income makes up 75% of the total income. 
Other incomes are from small trade, working for 
wage, small-scale husbandry, and civil servant’s 
salary.  

Most fisherpersons are well aware of the fact 
that the Nha Trang Bay Marine Reserve is 
beneficial to the locality and surrounding waters 
(Figure 1). Some 60% of fisherpersons agree that 
the marine reserve has positive effects on the 
recovery of natural coral reefs and the density of 
fish, and help enhance the biodiversity and water 

quality. However, local fisherpersons do not 
believe that the marine reserve could improve 
the livelihood of local community. Programs to 
generate alternative incomes are considered 
ineffective. As some fisherpersons put it, some 
means of livelihoods such as handicrafts, 
husbandry, tourism services, etc. proposed to 
fisherpersons in the marine reserve hardly meet 
the local conditions and fisherperson’s capacity. 

The belief that the marine reserve project 
cannot help local fisherpersons improve their life 
quality and living standards might come from the 
fact that they have not highly appreciated the 
project effectiveness. Just around 6.2% of 
fisherpersons believes that the marine reserve is 
effectively managed. In fact, sneaky exploitations 
in the marine reserve are still in existence. 
Around 40.7% of fisherpersons confirm that 
fisherpersons inside and outside the marine 
reserve are in conflict with each other; and 33.3% 
of them believe that the occurrence of conflict is 
regular. Moreover, a contradiction emerging since 
the establishment of the marine reserve is 
between aquamarine product exploiters and 
planters.  

b. Life satisfaction of fisherpersons in the 
Nha Trang Bay Marine Reserve: 

The satisfaction level of local fisherpersons is 
differently interpreted in terms of fishing output, 
fishing grounds, and life quality improvement. 
When asked if he or she is satisfied with the 
fishing output, 40% of respondents opt for 

Table 1: The number of interviewed fisherpersons in each island 

Islands 
Number of surveyed fishing 

households 
Number of interviewed fishing 

households 
Sample 

ratio 
(%) Household As % Household As % 

Bích Ñaàm 88 44.44 34 41.98 38.64 

Ñaàm Baáy 22 11.11 8 9.88 36.36 

Hoøn Moät 58 29.29 19 23.46 32.76 

Trí Nguyeân 17 8.59 8 9.88 47.06 

Vuõng Ngaùn 13 6.57 12 14.81 92.31 

Total 198 100.00 81 100 40.91 
 



 
ECONOMIC DEVELOPMENT 
No. 207, November 2011 

 

50 RESEARCHES & DISCUSSIONS 

 

“disagree” and “absolutely disagree”. For the  
fishing grounds, just about 43.2% of fisherpersons 
who own big boats for fishing out to sea express 
their satisfaction; whereas those without are 
merely able to catch fish in a restricted ground 
show their dissatisfaction. This can explain why 
48.1% of fisherpersons disagree that their life is 
improved thanks to the marine reserve (Figure 
2). About 18.52% of them state that their life is 
absolutely not improved at all.  

Factors influencing the life satisfaction of local 
fisherpersons are investigated through the logit 
regression model. The logit regression results 
after running backward selection are sized up in 

Table 2. Such results are also utilized to calculate 
marginal effects of quantitative explanatory 
variables on the life satisfaction of fisherpersons.  

 

 

 

 

 

 

 

 

 

Figure 1: Effects of the Nha Trang Bay Marine Reserve by local fisherperson’s evaluation 

 

Figure 2: Satisfaction of fisherpersons in the Nha Trang Bay Marine Reserve 
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Table 2: Factors affecting the life satisfaction of 
local fisherpersons in the Nha Trang Bay Marine 

Reserve 

Parameter Coefficient S.E P-
value 

Marginal 
effect 

Fishinc 0.0009 0.0008 0.2864  

Capinc 0.0028*** 0.0009 0.0045 0.0004 

Age 0.1857** 0.0899 0.0388 0.0318 

Fish_exp -0.0814 0.0755 0.2809  

Men 1.5757 1.5238 0.3011  

Fishinc.age -0.00006*** 0.00002 0.006 -0.00001 

Age.men -0.0876** 0.0443 0.0478 -0.01502 

Fishinc.men 0.0003*** 0.0001 0.0074 0.00005 

Fish_exp.men 0.0865** 0.0452 0.0557 0.01483 

*, ** and ***: significant at 90%, 95% and 99% level.  

Proportional odds test (Table 3) shows that 
the employment of the cumulative logit model is 
suitable. Meanwhile, other tests like Likelihood 
Ratio, Score, and Wald with a large-enough chi-
square value prove that the explanatory variables 
can significantly explain effects on the life 
satisfaction of local fisherpersons. 

Table 3: Testing the fitness of the model 

Test 
Chi-

Square Pr> Chi-Sq 

Proportional Odds 
Assumption 39.4134 0.0581 

Likelihood Ratio 24.5302 0.0035 
Score 18.3383 0.0314 
Wald 20.5776 0.0147 

After testing the fitness of the model and 
regression results, the most suitable model 
concerning the life satisfaction of local 
fisherpersons in the Nha Trang Bay marine 
reserve can be rewritten as follows: 

Logit [P(happy≤  2)] = - 6.9545 + 0.0028 
capinc + 0.1857 age - 0.00006 fishinc*age  

0.0876 age*men + 0.0003 fishinc*men  + 
0.0865 fish_exp*men +ε  

As reported by Coughenour and Swanson 
(1992), the variable “age” has a statistical 
significance in the model, that is, the older a 

fisherperson is, the more satisfied he or she is. 
This result is consistent with conclusion by Duc 
(2008, 2009) who studies fish farmers in South 
Vietnam. Yet, according to the model results, 
such impact is not profound. Probability of 
satisfaction is greater than 0.3% for 
fisherpersons older than 10. 

Positive impacts of per capita income on the 
life satisfaction of local fisherpersons which are 
generated from the establishment of the marine 
reserve is statistically significant (P<0.01). This 
is similar to findings by Frey and Stutzer (2001) 
and Duc (2009) who suppose that income plays 
an important role in making a better life for 
people. 

Aquaculture has been recommended as a 
potential measure to reduce fishing pressures on 
coral reefs (Pomeroy et al., 2006) and an 
alternative source income for the fishing business 
that is restricted in the marine reserve (Hoang 
Tung, 2002). Yet, its effects are eliminated from 
the model due to the backward selection. This is 
to say, aquaculture in the marine reserve cannot 
best meet the local fisherpersons’ needs. In other 
words, income generated from aquaculture is not 
sufficient to satisfy fisherpersons. 

Although effects of income from fishing is not 
statistically significant enough to explain the life 
satisfaction of fisherpersons, the interaction 
between such income and the age and the 
number of male labor in a family is really 
significant in the evaluation model and thus can 
explain their effects on the life satisfaction of 
fisherpersons. For younger fisherpersons or 
households with more male workers, income from 
fishing is higher, and they feel more satisfied 
with life. The fishing experience positively affects 
households with larger labor force. For 
households with less male labor, the more 
experienced a fisherperson, the lower the 
probability of life satisfaction.  
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4. Conclusion 

The cumulative logit model can be employed 
to study the life satisfaction of fisherpersons. For 
this model, per capita income expectedly plays an 
important role in the life satisfaction of 
fisherpersons in the Nha Trang Bay Marine 
Reserve even though the fishpersons do not 
believe that the marine reserve can improve 
their life. Income from fishing, despite not 
having any statistically-significant effect, 
interacts with age and the number of male 
workers in a household, and is supposed to 
produce positive effects on the life satisfaction. 
For younger fisherpersons or households with 
more male workers, income from fishing is 
higher and they thereby feel more satisfied with 
life. Yet for households with fewer male workers, 
the more experienced a fisherperson, the lower 
the probability of life satisfaction since the 
establishment of Nha Trang Bay Marine 
Reserve. In sum, after years of establishment and 
maintenance, the Nha Trang Bay Marine 
Reserve must try its best to make local 
fisherpersons more satisfied with achievements 
of the nature preservation project.  

5. Policy implications 

Through the research results, it is suggested 
that the establishment of marine reserves or 
coastal ecological tourism areas must generate 
livelihoods for local fisherpersons to improve 
their life, and thereby making them more 
satisfied with the current life. The study also 
shows that for younger fisherpersons or 
households with more male workers, income from 
fishing is higher and they feel more satisfied 
with life. This is to say, aquamarine economic 
policies should ensure fishing income for younger 
fisherpersons so as to maintain their life 
satisfaction. 

This case study can be utilized to evaluate 
comprehensively social and environmental effects 
in other nature reserves. In the future, the 
establishment and maintenance of reserves 
should be beneficial to not only direct and 
indirect beneficiaries such as tourists, tourism 
agencies, managers, and environmentalists, etc. 
but also local residents whose livelihoods and life 
satisfaction are directly affected by the 
establishment of nature reserves. By so doing 
could we tackle extant conflicts between reserve 
managers and local residents and amongst users 
of public natural resources for various purposes. 
While marine reserve managers strive to 
conserve natural resources, livelihoods and life 
satisfaction of local fisherpersons who have been 
attached to fishing for ages are sharply affected 
due to the fact that their access to marine 
resources is constrained. 

Presently, besides nature reserves, biosphere 
reserves, and national parks, etc. (such as Traøm 
Chim in Ñoàng Thaùp Province, Thaïnh Phuù in Beán 
Tre Province, Laùng Sen in Long An Province) 
which have been nationally recognized, Vietnam 
has been completing dossiers to get some 
recognized by international organizations like 
UNESCO, RAMSAR, etc. The harmony between 
benefits of nature reserves and socioeconomic 
interests of directly-affected inhabitants is 
treated as a top priority when evaluating and 
acknowledging a reserve due to the fact that 
environmental protection makes a better world 
wherein people live harmoniously and 
prosperously 
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