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Abstract
Information on the array of mangrove products and services used, understood, and perceived at the local level may help
decision makers, stakeholders, and others make better resource management decisions. Qualitative research methods can
reveal information on ecosystem products and services at the local level. In-depth interviews have been used to collect data on
local use of mangrove wood and wood products. This paper reports on the use of both focus groups and individual interviews
to learn from local bene®ciaries about the array of ecosystem products and services associated with a mangrove ecosystem and
explores the relative importance of wood products to local mangrove ecosystem bene®ciaries. The analysis shows that focus
groups and individual interviews reveal different information. Furthermore, the data show that the local resource bene®ciaries
do not view wood products as the most important service of the mangrove ecosystem. # 2001 Elsevier Science B.V. All rights
reserved.
Keywords: Qualitative methods; Focus groups; Interviews; Ecosystem services; Mexico

1. Introduction
Kovacs (1999) recently reported on the utility of
structured interviews for assessing mangrove use at
the local level and found them to be an ef®cient and
adequate means for collecting information on local
use of mangroves in Teacapan-Agua Brava Lagoon,
Mexico (see Fig. 1). While some investigators have
focused on the economic importance of mangrove
trees and their associated products (e.g. Kokwaro,
1985; Baconguis and Sinohin, 1994), others point
out that the economic value of intact mangrove habitats ``vastly outweigh those of cutting the trees''
(Bennet and Reynolds, 1993, p. 359). The results of
Kovacs' study (Kovacs, 1999) suggest that mangrove
*
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wood products are perceived by local bene®ciaries as
the most important resource associated with their
mangrove ecosystem.
While Kovacs (1999) examined local ®shermen's
uses and perceptions of mangrove wood products, the
study did not address the broad range of ecosystem
services that have been linked to mangrove ecosystems. Resource economists, conservationists, ecologists, and others have identi®ed valuable consumptive
and non-consumptive uses as well as biogeochemical
functions associated with mangrove ecosystems (e.g.
Costanza et al., 1989; Aylward and Barbier, 1992;
Ruitenbeek, 1992; Bennet and Reynolds, 1993; Barbier, 1994; Farber, 1996; Janssen and Padilla, 1996;
Bann, 1997; Barbier et al., 1997). Information on
the array of bene®ts ¯owing from mangrove ecosystems perceived at the local level may help decision
makers, stakeholders, and others make better resource
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Fig. 1. Mexico and mangrove research sites.

management decisions. While some point to a continuing unresolved tension between the scientist's
view and the local view of place and function, increasingly researchers are using qualitative methods to
learn about local views of ecosystems (e.g. Kovacs,
1999; Kaplowitz and Hoehn, 2001). This paper builds
on Kovacs (1999) by suggesting that qualitative
research methods may help reveal information on a
range of mangrove ecosystem products and services
important to people at the local level. The paper reports
on the use of focus groups and individual interviews to
learn from local bene®ciaries about the ecosystem
products and services associated with the mangroves
of CheleÂm Lagoon, Mexico (see Fig. 1).
The term mangrove refers to a number of tree
species capable of living in saltwater or salty soils.
The places where mangroves grow are among the
world's most productive ecosystems. Mangrove ecosystems are found in intertidal areas of sheltered
coastlines called lagoons and estuaries. Mangrove
wetlands maintain high levels of biological productivity; export nutrients to outside waters; and provide
habitat for valuable plant and animal species (Clark,
1996). Researchers have identi®ed mangrove ecosystems as important to the subsistence livelihoods of
tropical coastal communities (Hamilton and Snedaker,
1984; Hamilton et al., 1989; Kaplowitz, 1999). Mangrove ecosystems may be directly exploited by
extracting goods such as ®sh, agricultural products,
wildlife, and wood (Kunstadter et al., 1985; Hirsch

and Mauser, 1992; Ruitenbeek, 1992; Bennet and
Reynolds, 1993; Bann, 1997; Farnsworth and Ellison,
1997; Kovacs, 1999). Likewise, mangrove ecosystems
and their ecological functions potentially provide an
array of important indirect services for people such as
prevention of storm damage, ¯ood and water control,
support of ®sheries, waste absorption, recreation, and
transport (Barbier, 1994; Barbier et al., 1997). Furthermore, mangrove wetlands may be signi®cant sources
of bene®ts that are independent of human use such as
biodiversity services (Aylward and Barbier, 1992;
Barbier, 1994; Barbier et al., 1997). While many of
these services and their supporting ecological functions are apparent to scientists, it is unclear if and how
local bene®ciaries perceive of such services.
As part of an effort to identify the range of relevant
ecosystem services for a study of the economic value
of mangrove ecosystems in northern YucataÂn, Mexico,
a series of qualitative inquiries were undertaken. Two
qualitative research methods were used Ð focus
groups and individual interviews. Focus groups are
carefully planned discussions designed to learn about
subjects' perceptions on a de®ned area of interest in a
permissive, non-threatening environment. They are
conducted by a skilled moderator who follows a
discussion guide and involve as few as two to as many
as 12 informants. Individual interviews (also called
unstructured, exploratory, intensive, in-depth, and
depth interviews) are guided conversations whose goal
is to elicit from interviewees (also called informants)
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detailed material that can be used in subsequent
analysis.
The collected data were analyzed to reveal respondents' uses and perceptions of their shared mangrove
lagoon as well as to test a range of research hypotheses. This paper addresses the use of focus groups in
addition to individual interviews to learn about the
products and services associated with the mangrove
lagoon at the local level. Speci®cally, the research
examines the hypothesis that individual interviews are
suf®cient to reveal the range of local information
about local use of a mangrove lagoon. In particular,
the paper examines the relative importance of mangrove wood products to resource bene®ciaries in the
CheleÂm Lagoon region of Mexico's YucataÂn Peninsula. Research ®ndings concerning con¯icting coastal
management agendas of stakeholders in the CheleÂm
Lagoon region; statistical analysis of focus group and
individual interview data; the role of qualitative methods in economic valuation research; and the economics of collecting chivita (Melongena melongena) are
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presented elsewhere (Kaplowitz, 1999; Kaplowitz,
2000; Kaplowitz and Hoehn, 2001; Kaplowitz, 2001).
2. Methods
The communities of CheleÂm and ChuburnaÂ in
YucataÂn, Mexico, are respectively, about 3 and
15 km west of the port city of Progresso (see
Fig. 2). They are situated along a stretch of coastal
fringe that borders the Gulf of Mexico on one side and
CheleÂm Lagoon on the other. Families that have
traditionally relied upon the natural resources of the
region, including the mangrove wetland, for their
subsistence and livelihood, populate these villages.
The year-round inhabitants of CheleÂm and ChuburnaÂ
share similar socio-economic characteristics and
have roughly 475 and 215 households, respectively
(Instituto Nacional de EstadõÂstica GeografõÂa e InformaÂtica (INEGI, 1992)). Traditionally, these communities have used a combination of activities for their

Fig. 2. CheleÂm Lagoon.
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subsistence and economic gain; they have regularly
handled long periods (November±March) of seasonal
bad weather with a multiple use and activity strategy
of combining ®shing in the sea and lagoons, small
scale salt extraction, agriculture, and tourism service
activities (PareÂ and Fraga, 1994).
A total of 97 year-round residents from the two
communities were interviewed in one of 12 focus
groups and 19 individual in-depth interviews.
Research assistants canvassed randomly selected sections of the target communities at staggered times of
day to recruit participants. The focus groups were
comprised of between four and seven individuals of
the same gender from the same village. No respondent
or their family members participated in more than one
focus group or interview. More than a third of the
participants were women. The focus groups and individual interviews were designed and implemented
following the generally accepted practices of Morgan
(1996, 1997) and Weiss (1994), respectively. A professional moderator using a specially prepared discussion guide conducted the focus groups and
individual interviews. The interviewer used the same
discussion guide that was used in focus groups to
guide the one-on-one conversations. All focus group
and individual interviews were tape-recorded and
subsequently transcribed.
3. Analysis
The 12 focus group and 19 individual interview
transcripts resulted in more than 500 pages of text. An
iterative, grounded theory approach (Strauss and Corbin, 1990) was used to code the transcripts. First,
almost every word of a randomly selected subset of
transcripts was coded (open coding). Next a set of
thematic or summary codes was developed (axial
coding). When no new open codes were necessary
to code additional transcripts, all of the study's transcripts were axial coded. The ®nal iteration of coding
the texts (selective coding) focused on organizing the
data into categories relevant to respondents' resource
use, value, and understanding. The coding categories
used attempted to accommodate the uses, products,
and services that researchers have associated with
mangrove ecosystems (e.g. Aylward and Barbier,
1992; Hirsch and Mauser, 1992; Ruitenbeek, 1992;

Bennet and Reynolds, 1993; Barbier, 1994; Seijo et al.,
1995; Janssen and Padilla, 1996; Acreman et al., 1997;
Bann, 1997; Barbier et al., 1997; Spaninks and van
Beukering, 1997; Carson, 1998; Costanza et al.,
1998). The data analysis used multiple-response variables to record instances that focus group discussions
and individual interviews raised particular topics concerning mangrove ecosystem uses and services. The
reported research builds on the work of Kovacs (1999)
by testing whether using focus groups reveals different
information from that learned by using individual
interviews about mangrove resource use and by
exploring the relative importance of mangrove wood
services to local bene®ciaries of the CheleÂm Lagoon
mangrove ecosystem.
4. Results
The variable, interview type, recorded the type of
interview (e.g. focus group or individual interview)
associated with each case of coded data. Nine other
variables captured those mangrove ecosystem uses
and services raised by respondents during the focus
groups and individual interviews. Table 1 groups the
nine topics raised by participants concerning use and
functions of the mangrove ecosystem into four classes:
extractive uses, recreation, climate amelioration, and
habitat manipulation. Obviously, not all ecosystem
services, uses and functions that scientists associate
with mangrove ecosystems (e.g. oxygen production,
nutrient cycling) were raised by locals during their
sessions.
Participants raised and discussed snail collection
(locally called ``chivita'', known scienti®cally as M.
melongena) in all of the focus groups (100%) and in
virtually all of the individual interviews (95%). Likewise, ®n®sh ®shing (e.g. mojarra ®sh, various species
of Calamus sp.) was raised in almost all of both types
of interviews (92 and 90%). Participants discussed
recreation and storm protection in fewer than half of
the sessions. Interestingly, participants in focus groups
raised and discussed mangrove wood collection in half
of the sessions, while wood collection and use was
raised in only 21% of the individual interviews. The
topic of a Ducks Unlimited of America, Mexico, and
Canada (DUMAC) duck-habitat restoration project
was raised in only one focus group (8%) but was
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Table 1
Mangrove ecosystem use services
Class of service

Harvestable products

Topic variable

Snail collection
Crab collection
Finfish fishing
Salt extraction
Shrimp
Mangrove wood

Recreation

Recreation

Climate amelioration
Habitat manipulation

Storm protection
Duck habitat project

Example

Raising topic (%)

Chivita (M. melongena); food; for sale
Used as bait; frozen for 2-month octopus
season
Corvinato fish (Lepholatilus sp.); mojarra
fish (Calamus sp.); hook and line; nets
used day and night
Used to be salt ponds; changes in area
ended it
Sometimes seawater brings shrimp
(Penaeus sp.) to lagoon
Charcoal production; fuelwood; building
material
Take guests for rides; picnics; celebrate
mass
Protect boats from storms; helps if water rises
Built a dike; destroyed chivita and wetland

Significant
difference testa

Focus
groups

Individual
interviews

100
92

95
42

92

90

92

37

±*

75

16

±*

50

21

±**

42

32

42
8

16
63

±*

±*

a

Based on a Chi-square test of homogeneity of focus groups and individual interviews data.
Signi®cant at the 99% level.
**
Signi®cant at the 90% level.
*

raised for discussion in 12 of the 19 individual interviews (63%). Other services with seemingly different
frequencies as between the two methods included crab
collection, salt extraction, and shrimp ®shing. However, apparent or absolute differences in frequencies
may not be statistically signi®cant when sample size
and distributions are taken into account.
To statistically test the hypothesis that the focus
groups raised different information about mangrove
use services than the individual interviews, a Pearson
Chi-square test of the homogeneity of the focus group
and interview data was undertaken. The analysis tested
the null hypothesis that, in the sample population, the
same percentage of focus groups and individual interviews raised each of the various wetland services for
discussion. That is, the observed frequencies were
tested to see if their difference from the expected
frequencies was statistically signi®cant. The analysis
shows that the null hypothesis that the two interview
types result in the same frequency of a topic being raised
was rejected for ®ve use service variables Ð crab
collection (P  0:006); shrimp ®shing (P  0:001);
salt extraction (P  0:003); wood collection (P 
0:093); and duck habitat project (P  0:003). The focus

group data on mangrove resource use signi®cantly
differed from the individual interview data.
Mangrove ecosystems, like other complex environmental and natural resources, are potential sources of
nonuse services (Hamilton et al., 1989; Aylward and
Barbier, 1992; Barbier, 1994; Barbier et al., 1997;
Carson, 1998). Nonuse services are those bene®ts to
people that do not ¯ow from direct use of the ecosystem (Freeman, 1993). Examples of nonuse services
include: the value of knowing that a resource simply
exists, the value some people attribute to some potential use of a resource, and the value of knowing that
future generations will have a resource. Table 2 illustrates the collected data on nonuse services associated
with the CheleÂm Lagoon mangrove wetland. The
respondents associated aesthetic bene®ts as well as
nongame wildlife habitat services with the mangrove
ecosystem. While every focus group raised and discussed the ecosystem's beauty, only 11% of the individual interviews raised the mangrove ecosystem's
aesthetics. As Table 2 shows, the difference in aesthetic service information raised by the two methods
was statistically signi®cant. The data demonstrate that
while both types of interviews reveal use and nonuse
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Table 2
Mangrove ecosystem nonuse services
Topic variable

Beauty
Nongame species habitat
a
*

Example

Raising topic (%)

Wetland is beautiful; a pretty place to see; enjoy the views
Flamingoes; crocodiles; heron; turtles; seagulls

Focus
groups

Individual
interviews

100
67

11
42

Significant
difference testa

±*

Based on a Chi-square test of homogeneity of focus groups and individual interviews data.
Signi®cant at the 99% level.

service information at the local level about the mangrove ecosystem, the individual interview information
is different from that of the focus groups.
5. Discussion
Individual interviews and focus group results reveal
that a complete set of ecosystem use and product
information is not obtained by either method. Furthermore, many mangrove ecosystem functions widely
recognized as important by scientists do not seem
apparent to local bene®ciaries. The analysis reveals
that focus groups lead to different mangrove use and
nonuse information at the local level than individual
interviews. Furthermore, the results of Kovacs (1999)
that mangrove wood products are the most important
ecosystem service to local ®shers in Teacapan-Agua
Brava Lagoon, Mexico are not true for elsewhere in
Mexico. Both the individual interviews and the focus
groups reveal signi®cantly less information about
wood products and services than information about
how local ®shers value lagoon ®shery services supported by the mangrove ecosystem. In particular, the
research revealed that collection of a particular species
of snail (``chivita'') (M. melongena) from the muddy
bottom of CheleÂm Lagoon has become the most signi®cant local resource use service associated with the
mangrove ecosystem. As one respondent explained:
``Chivita are the source of livelihood for the
village, if they are taken away or disappear, how
are people going to live. They are the only thing
that sustains some people and families (ID#37).''
The sessions left little doubt that the mangrove
ecosystem's ability to provide habitat and ®shing
opportunities for chivita is their utmost mangrove
ecosystem concern. Both focus groups and individual

interviews were dominated by discussion of chivita
collection and the deteriorating conditions of the
lagoon as a chivita ®shery. While both focus groups
and individual interviews revealed chivita collection
as the most frequently mentioned ecosystem service,
the two research methods revealed different information concerning other ecosystem products, uses, and
services.
One topic that received dramatically different treatment by participants concerned an international environmental groups' duck habitat project. The project by
Ducks Unlimited of America, Mexico, and Canada
(DUMAC) was only mentioned in passing during one
focus group but raised in a majority of the interviews.
That is, only one focus group raised the DUMAC
project in a passing reference to some villagers' ability
to ®nd occasional work as hunting guides. However, in
12 out of 19 individual interviews, respondents voiced
their frustration and concern about the DUMAC project. This was made clear by the repeated utterances
concerning members of the communities' plans to
``blow up'' the DUMAC project. It was clear to
respondents that the DUMAC project was harming
the ecosystem and interfering in their ability to collect
chivita. As a respondent explained:
``We have problems with. . ..the [DUMAC] project. They said they would maintain the flow of
water and fish, but they closed the flow of water
and fish off. Now there are no fish, no chivita, no
wetland. . .we need to open the dike so we can
live, live from the wetland (ID#29).''
It seems that individual interviews afforded an opportunity for individuals to share information that they
otherwise did not feel comfortable sharing in a group
setting.
Conversely, the focus groups resulted in more
information about wood collection and use services
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than the individual interviews (P  0:10). While participants in the sessions mentioned the collection of
mangrove wood, at best, it appears that mangrove
wood services are a minor use associated with the
CheleÂm Lagoon ecosystem. One respondent reported
``a few people who live way over there collect mangrove wood to make charcoal'' (ID#7). Another
pointed out that, ``mangroves are sometimes used to
build houses'' (ID#36). However, the vast majority of
respondents who discussed mangrove wood services
described such activities in the past tense, as ways of
old or of those living far away. As one respondent put
it, ``there used to be people who made a living
collecting wood and making charcoal'' (ID#223).
The reasons offered by participants for the decline
or lack of local use of mangrove wood services
include: the ready availability of gas as a fuel source
and manmade building materials (ID#6).
The use of focus groups in conjunction with individual interviews proved to be relatively easy. The two
methods relied upon the same discussion guide, the
same use of non-directive probes, both were taperecorded, and both used the same qualitative data
analysis method. While the focus groups used a
specially trained ``moderator'', the ``enumerator''
for the individual interviews received the same training and instructions. The primary differences in the
implementation of the two methods concerned the
recruitment of participants, the dynamic of each session (i.e. one-on-one or group sessions) and the logistics of the interviews and groups. The focus groups
required canvassing for participants, securing a meeting place, and the compensation of participants with a
``gift'' (local customs did not allow for the payment of
cash honoraria). The interviews required the same
type of canvassing for individuals willing to take part
in a usually contemporaneous interview. The relative
ease and complimentary of conducting both types of
qualitative research suggests the value of being able to
collect local resource information using both one-onone interviews and focus groups.
6. Conclusion
The results demonstrate that focus group interviews
reveal different information about mangrove services
at the local level than do individual interviews. The
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results show that the communities of CheleÂm and
ChuburnaÂ, Mexico see wood collection as a minor
bene®t associated with their mangrove ecosystem. The
results shows the value of using both individual interviews and focus groups to learn from local bene®ciaries about their ecosystem and natural resources.
While these ®ndings support Kovacs' (1999) assertion
that individual interviews are ef®cient means for
collecting resource use information, they go further
and demonstrate that qualitative methods can reveal a
wide range of use and nonuse services associated with
a mangrove ecosystem. The results also demonstrate
that reliance on one qualitative research method may
be inadequate for assessing all local bene®ts associated with mangrove resources. The results suggest
the value of using a multiple methods research
approach for learning about environmental and natural
resources from local bene®ciaries.
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