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instance, the large influx of tourists to tropical coastal areas 
can affect economic and ecological resources, which, in 
turn, can affect coastal ecosystems through land conversion 
and waste generation activities (Nelson et al. 2019). The 
situation will be exacerbated unless there is some interven-
tion—for example, proper management of tourism activities 
that create societal issues and cause environmental degra-
dation (Pascoe et al. 2014). Therefore, Indonesia’s govern-
ment has introduced various special programs to promote 
sustainable tourism in coastal areas. At the provincial level, 
spatial plans have been introduced to regulate the use of 
coastal resources (i.e., mangrove ecosystems); for example, 
these regulate the utilization of such resources for tourism 
and educational activities and a list of prohibited activities 
(Lukman et al. 2019). Other examples of tourism-related 
management initiatives in the country include strict regula-
tion of waste management through proper waste segregation 
processes (Ahmad et al. 2019), the establishment of marine 
protected areas (MPAs) as part of marine conservation pol-
icy (Bottema and Bush 2012), community-based tourism 
development (Ernawati et al. 2018), introduction of entry 

Introduction

Indonesia is considered an attractive destination by tour-
ists worldwide, and the tourism sector has contributed to 
overall GDP increase (Ahmad et al. 2019). In Indonesia, 
tourism development has been designed to reduce pov-
erty and conserve the environment and natural resources 
(Sutawa, 2012). However, according to the Organisation 
for Economic Co-Operation and Development (OECD), in 
certain tourist destinations, the country’s tourism sector is 
potentially growing too rapidly without due consideration 
of sustainability issues (Ollivaud and Haxton 2019). For 
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Abstract
In Indonesia, tourism has become a promising major economic sector, particularly because of its contributions toward 
developing the economy and creating employment opportunities for local communities with rich coastal ecosystems. 
However, the balance between the environmental, social, and economic realms has come into question, as unsustainable 
tourism practices continue to be promoted in Indonesia. To address such challenges, it is important to identify tourism 
impacts and provide sustainable policies and plans. Communities often record tourism impacts through their perceptions 
and act as important stakeholders in the process of sustainable tourism development. We examined tourism impacts on 
coastal ecosystems in Karimunjawa from the perspective of local communities. More comprehensively, we investigated 
their perceptions from three perspectives: socio-cultural, economic, and environmental. The study results revealed that 
the respondents held positive perceptions about tourism’s impact on socio-cultural and economic sectors and negative 
perceptions about its impact in the environmental domain. A chi-square test and Spearman’s correlation analysis indicated 
that the respondents’ educational attainment and tourism involvement influenced their perceptions on these issues. The 
current study results could be used as a baseline reference for contextualizing sustainable tourism plans regarding small 
island ecosystems in Indonesia.
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activities because of their expected benefits (e.g., alternative 
livelihoods) (Gier et al. 2017). The social exchange theory 
(SET) assumes that, in accordance with social behavior 
in an exchange process where people weigh the potential 
benefits and costs of any exercise, residents who feel that 
an “exchange” of tourism development for accompanying 
advantages will promote their prosperity will have positive 
reactions and support tourism development (Brankov et al. 
2019; Ntuli et al. 2019). Community perception per se is 
defined as a function of the benefits and costs associated 
with tourism development, and when benefits outweigh 
costs, residents are more inclined to support development 
(e.g., Quevedo et al. 2021c).

This study investigated local residents’ perceptions of 
tourism impacts on coastal ecosystems in Karimunjawa, 
Indonesia; these perceptions can be divided into three 
dimensions with regard to sustainability: socio-cultural, 
economic, and environmental (Li et al. 2019; Demirovic et 
al. 2018; Almeida-Garcia et al. 2016). We primarily exam-
ined their perceptions and analyzed various variables that 
influenced their perceptions, including their involvement 
in the tourism industry and their priorities with regard to 
coastal ecosystem management. We noted that different 
socio-economic indicators could affect residents’ percep-
tions about tourism and attempted to develop more univer-
sal theories about tourism perception is needed (Demirovic 
et al. 2018; Brankov et al. 2019); furthermore, we analyzed 
research from various countries to identify differences 
and similarities, in terms of the influencing indicators for 
tourism-related perceptions, in order to draw contextual-
ized policy implications. Furthermore, this study attempted 
to provide empirical evidence of public perceptions about 
tourism impacts on small island ecosystems and examine 
how this information could be used to implement better pol-
icies and environmental management processes.

Materials and Methodology

Study site: Karimunjawa

This study focused on assessing local residents’ perceptions 
regarding tourism impacts within Karimunjawa Island. 
Karimunjawa Island, a part of the Karimunjawa National 
Park (KNP), is covered by 1,285.5 hectares of tropical rain-
forest ecosystems (BTNKJ 2016); furthermore, it is home to 
diverse coastal ecosystems, and coral reef ecosystems form 
a major tourist attraction (BTNKJ 2014). Based on the 2019 
report from Indonesia Statistics, Karimunjawa has a total 
population density of 4,946 of which 55% belonged to 20–59 
age group, followed by 33% for 0–19 age group, and lastly 
11% for 60 years old and above category (BPS Kabupaten 

fees in marine parks (Pascoe et al. 2014), and community 
empowerment initiatives (Sutawa 2012).

In academic literature on sustainable tourism, one major 
contested issue concerns the empowerment of local com-
munities. Community empowerment encompasses the psy-
chological, social, and political spheres, which directly and 
significantly affect local communities’ perceptions of tour-
ism (Boley et. 2014). According to Ahmad et al. (2019), 
governments should engage local communities in tourism 
promotion and environmental protection practices. Sutawa 
(2012) suggested that all stakeholders, including govern-
ments, non-government organizations (NGOs), and com-
munities, should function as integral parts of sustainable 
tourism development and be involved in environmental 
degradation prevention processes. For instance, community 
involvement in the Bunaken National Marine Park, Indo-
nesia, is highlighted as a key initiative for mitigating the 
impact of waste on the ocean (Tallei et al. 2013). Mean-
while, on Bali Island, the community’s engagement was 
identified as being vital for sustainable tourism development 
(Sutawa 2012); for example, the Pemuteran communities, 
which locally managed a coral reef restoration project, have 
received many international environmental and ecotourism 
awards (Trialfhianty and Suadi 2017). Thus, by involving 
residents in planning processes related to tourism develop-
ment, governments can better reflect their concerns, which, 
in turn, could minimize any potential negative impacts (Jani 
2018).

Successful tourism development tends to reflect local 
residents’ perceptions, and it is built on mutual relation-
ships that are grounded in respect and cooperation between 
the tourism authorities and local communities (Change 
et al. 2018). Residents often strongly support tourism 
development when it positively affects the environment 
(Demirovic et al. 2018). A South African study showed 
that local communities’ perceptions of protected areas were 
important determinants for successful conservation efforts; 
that is, these perceptions affected people’s attitudes and 
behavior toward conservation (Ntuli et al. 2019). Another 
study reported that residents who were well-informed and 
involved themselves in tourism held more positive percep-
tions about it, while those who were less informed and less 
involved held negative perceptions of tourism activities 
(Lopes et al. 2019). However, several factors can influence 
residents’ perceptions of tourism impacts. For instance, tour-
ism-related benefits could affect residents’ perceptions, so 
residents who have benefited from tourism may hold more 
positive perceptions, while those who have not benefited 
may hold negative perceptions (Brankov et al. 2019; Alves 
et al. 2013). One case study from Bohol Island in the Phil-
ippines showed that, regardless of any negative effects on 
the environment, community members welcomed tourism 
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(Kennedy et al. 2020). From the perspective of carrying 
capacity analysis for the clean water in Karimunjawa how-
ever, a study was conducted which highlights that the island 
still capable to provide clean water supply (Santoso et al. 
2020). The rise of the tourism sector in Karimunjawa also 
led to an increase in CO2 emissions because of the use of 
private cars, ferries, and tour buses (Susanty and Saptadi 
2020). Despite this growth in the local tourism industry, the 
poverty rate in Karimunjawa is 32%, and traditional farm-
ers and fishers continue to live in extremely poor conditions 
(Setiawan et al. 2017).

Survey questionnaire

This study investigated local residents’ perceptions through 
face-to-face interview and a 3-part questionnaire apply-
ing a random sampling approach (adopted from Quevedo 
et al. 2020a, b) in several places which are covering main 
residential areas of the island to collect a representative 
response from overall people living in Karimunjawa. The 
survey sampling was supported by local university students. 
The first section of the questionnaire collected respondents’ 
personal information (henceforth, “profiles”), including 
age, gender, occupation, and education (modified from Luk-
man et al. 2020; Quevedo et al. 2020a). In the second sec-
tion, respondents were asked to answer items about their 
perceptions regarding which coastal management activities 

Jepara 2020). Because of its accessibility, KNP holds huge 
potential in terms of the tourism industry (i.e., the presence 
of ports and airports). Tourists can also enjoy several attrac-
tions within the island including mangrove ecosystems and 
the area’s surrounding beaches. Based on the report from 
Central Java province government, the number of foreign 
tourists visiting Karimunjawa in 2017 is 6,917, while the 
domestic tourists number is 109,159 (Alamsyah 2017). 
According to Statistics Indonesia in 2019, the number of 
tourists visiting KNP reached 129,679, an increase of 12.7% 
compared to 2018; this increased the social and economic 
interactions between tourists and local people (Putro et al. 
2020). The increasing numbers of tourists in Karimunjawa 
followed an increase in convenient transportation, although 
this area still lacks public infrastructure services (Kaut-
sary 2017). With growing tourism industry, new employ-
ment and alternative livelihood opportunities will arise for 
the local communities. For instance, locals can work as a 
tour guide for snorkeling with a minimum income of Rp. 
150,000/day, for diving with Rp. 250,000/day, and in other 
tourism-related services such as the hotel and transportation 
business (Qodriyatun 2018). Several studies have identi-
fied various environmental challenges in Karimunjawa. For 
instance, Karimunjawa has experienced several adverse 
impacts including damage to coral reefs through overfish-
ing and destructive fishing, climate change, and declining 
water quality that is associated with tourism and mariculture 

Fig. 1 Questionnaire Points: Indonesia Law No. 27 and Article of Management
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on the economy, we listed these five items: (1) govern-
ment investments in the area; (2) availability of jobs; (3) 
prices of goods and services in the area; (4) job competi-
tion between locals and outsiders; and (5) the number of 
available businesses. Last, to assess tourism impacts on the 
environment, we included these eight items: (1) availabil-
ity and stocks of fish, shellfish, and other seafoods; (2) the 
condition of domestic waste management; (3) conditions of 
sewage systems; (4) conditions of beaches; (5) conditions 
of coral reefs; (6) conditions of seagrass ecosystems; (7) 
conditions of mangrove ecosystems; and (8) availability of 
fresh water. This section (“‘tourism impacts on the envi-
ronment”) utilizes a Likert scale (range: −2 to 2; −2 = very 
negative impact, − 1 = negative impact, 0 = no impact, 
1 = positive impact, and 2 = very positive impact). Further-
more, we asked respondents whether they were working in 
the tourism sector. The interview respondents were selected 
randomly, and the questionnaire survey utilized the native 
language Bahasa.

Statistical analysis and process

This study utilized descriptive statistics; correlations were 
used for analyzing information collected from the question-
naires. Descriptive statistics are used for summarizing data 
in an organized manner; relationships between variables in 
a sample or population are described, where they process 
condensed data into a simpler summary (Kaur et al. 2018). 
Descriptive statistics were used for visualizing the results 
from analysis of respondents’ socio-demographic profiles 
and the perception of tourism impacts on socio-cultural, eco-
nomic, and environmental dimensions using mean (M) val-
ues to illustrate the perception of each item within the three 
categories. Cronbach’s alpha (α) is an important statistical 
concept for questionnaire evaluation, and it is commonly 
used for demonstrating that constructed tests and scales are 
fit for the desired research purpose (Tavakol and Dennick 
2011; Taber 2017). Prior to the analysis, we used Cronbach’s 
alpha to calculate the internal reliability of the three cat-
egories (socio-cultural, economic, and environmental). The 
chi-square test is a statistical test for assessing whether two 
variables are associated with each other (Ugoni and Walker 
1995; Rana and Singhal 2015). The chi-square test was used 
for evaluating whether the prioritization of coastal manage-
ment and involvement in tourism sector-related occupa-
tions could be associated with local residents’ perceptions 
of tourism impacts. This test can also be used for analyzing 
perceptions regarding socio-cultural and economic factors, 
while the environmental perception test was separated (in 
terms of chi-square test analysis, which was performed for 
each item in the environmental category) to understand each 
item in the environmental category. The categories related 

should be prioritized. Seven activity types were listed in the 
questionnaire, and a comments section was provided for 
listing respondents’ additional management activities (if 
any), which may not have been included in the question-
naire. The seven activity types adopted by Quevedo et al. 
(2021a) were (1) organization strengthening and capacity 
development; (2) coastal and fisheries law enforcement; 
(3) fisheries management; (4) enterprise, livelihood, and 
tourism development; (5) information and education cam-
paigns; (6) coastal zoning; and (7) habitat management and 
marine sanctuaries. Respondents were asked to rank these 
seven activities from the most prioritized (score 1) to the 
least prioritized (score 7).

The concept of highlighting these seven activities was 
based on Law No. 27/2007 on the Management of Coastal 
and Small Islands. Article 41 emphasizes organization and 
capacity development with regard to stakeholders as mari-
time partners in coastal management. The law enforcement 
mentioned in Article 36 highlights the need for monitor-
ing the implementation of coastal ecosystem management 
in order to guarantee effective law enforcement in coastal 
and small island areas, where local communities can par-
ticipate in such monitoring and enforcement. Article 23 
describes the utilization of small Island ecosystems for the 
fisheries and tourism sectors; this highlights that such utili-
zation should be integrated with ecological and economic 
perspectives. Article 47 explains the role of the government 
in establishing educational and training activities for devel-
oping human resources. Article 10 describes coastal zona-
tion and details the Zonation Plan for Coastal and Small 
Islands Areas (RZWP3K) as an instrument for spatial plan-
ning. Article 28 provides aspects of habitat management and 
explains the necessity of conservation activities for protect-
ing biodiversity, fish migration, marine organisms, and cul-
tural sites in coastal and small islands. Figure 1 provides a 
summary version of Indonesia Law No. 27, 2007.

The third section recorded residents’ perceptions regard-
ing tourism impacts. These impacts are divided into three 
broad categories: socio-cultural, economic, and environ-
mental. According to the World Tourism Organization 
(UNWTO), sustainable tourism should encourage opti-
mal use of environmental resources, respect socio-cultural 
aspects of communities, and promote viable and long-term 
economic operations (Ernawati et al. 2018). Each category 
contained five to eight questions (adopted from Quevedo 
et al. 2021c). To record perceptions regarding tourism’s 
impact on socio-cultural aspects, we incorporated these six 
items: (1) variety of retail options; (2) options for shops and 
restaurants; (3) the number of recreational facilities and 
amenities in the area; (4) community strength and united-
ness; (5) interaction with tourists; and (6) activity options in 
the town. To record perceptions regarding tourism’s impact 
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in Karimunjawa (from the shortest to the longest), we found 
that respondents had been staying on the island for 1–5 
years (4.26%), 6–10 years (6.38%), 11–15 years (8.51%), 
16–20 years (23.4%), and more than 20 years (57.45%).

Perceptions regarding tourism impact

We first analyzed overall perceptions regarding the socio-
cultural category (see Table 2). Respondents’ overall percep-
tion regarding socio-cultural impact was positive (M = 1.07, 
α = 0.85). An in-depth examination of each item within the 
socio-cultural context showed that variety of retail options 
was perceived positively (M = 0.85) along with other items 
including options for shops and restaurants (M = 1.04), the 
number of recreational facilities and amenities in the area 
(M = 1.04), community strength and unitedness (M = 1.25), 
interaction with tourists (M = 1.02), and activity options in 
the town (M = 1.21). Based on the percentage of the respon-
dents, the item for activity options in the town received 
the highest number of positive responses, with 89.36% of 

to perception and prioritization were divided into two cat-
egories by calculating the average scores for the perception 
and priority scores. Then, the respondents were divided into 
two categories based on higher or lower scores for each 
perception and priority, while for tourism involvement, this 
category was simply divided into people who were involved 
in tourism and people who were not involved. We also per-
formed a Spearman’s rank correlation analysis to analyze 
the association between perception of tourism impact and 
socio-demographic profiles. This analysis has been used 
previously in the context of a blue carbon ecosystem study 
to evaluate the relationships between awareness of benefits 
and the frequency of accessing the ecosystem (Quevedo et 
al. 2020a; Quevedo et al. 2021d). In this study, the socio-
demographic profile was used for analyzing associations 
between tourism impact perceptions, education levels, and 
duration of stay in Karimunjawa.

Results

Respondents’ socio-demographic profiles

The interview involved 47 respondents. The study data were 
collected through face-to-face interviews with in-depth 
interactions; each interview, which utilized a questionnaire 
translated into Bahasa, had a duration of 40 to 60 min. The 
sample size of 47 was large enough for the chi-square test 
to be applied validly, which requires a minimum sample 
size that varies from 20 to 50 and has no expected cut-off 
(Rana and Singhal 2015). Table 1 summarizes the respon-
dents’ sociodemographic characteristics. Most (51.06%) 
respondents had ages ranging between 41 and 50 years, fol-
lowed by 31–40 years (29.79%), 20–30 years (12.77%), and 
51–60 years (6.38%). In terms of gender, the majority of 
respondents were male (87.23%). The respondents’ educa-
tion levels showed considerable variation across four cat-
egories: elementary school (23.4%), junior high (46.81%), 
senior high (19.15%), and college (10.63%). Furthermore, 
after asking the respondents about the duration of their stay 

Table 1 Percentage distribution for the respondents’ sociodemo-
graphic profiles
Age Group
51–60 6.38
41–50 51.06
31–40 29.79
20–30 12.77
Gender
Male 87.23
Female 12.77
Education Level
Elementary School 23.40
Junior High 46.81
Senior High 19.15
College 10.64
Duration of Stay
1–5 years 4.26
6–10 years 6.38
11–15 years 8.51
16–20 years 23.40
More than 20 years 57.45

Table 2 The perception profile of the respondents: the socio-cultural category
Perception Items Perception of Impact of Tourism (%) Mean

Very Negative 
Impact

Negative 
Impact

No Impact Positive 
Impact

Very Positive 
Impact

(1) Variety of retail options 4.26 10.64 10.64 44.68 29.79 0.85
(2) Options for shops and restaurants 4.26 6.38 4.26 51.06 34.04 1.04
(3) Number of recreational facilities and ameni-
ties in the area

0.00 10.64 4.26 55.32 29.79 1.04

(4) Community strength and unitedness 0.00 4.26 8.51 44.68 42.55 1.25
(5) Interaction with tourists 2.13 6.38 17.02 36.17 38.30 1.02
(6) Activity options in the town 2.13 4.26 4.26 48.94 40.43 1.21
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Regarding the environmental category, the results con-
trasted with those of the socio-cultural and economic cat-
egories. The respondents perceived tourism as having a 
negative impact on the environment (M = − 0.04, α = 0.84). 
Although the overall score was relatively close to indicating 
“neutrality/no impact,” an examination of individual items 
showed that a few environmental aspects were perceived 
to be negatively affected by tourism (Table 4). The items 
that received negative scores were availability and stocks 
of fish, shellfish, and other seafoods (M = − 0.21), the condi-
tion of domestic waste management (M = − 0.06), conditions 
of sewage systems (M = − 0.17), conditions of coral reefs 
(M = − 0.17), and availability of fresh water (M = − 0.23), 
while the items conditions of beaches (M = 0.319), conditions 
of seagrass ecosystems (M = 0.08), and conditions of man-
grove ecosystems (M = 0.08) were perceived in a relatively 
positive manner. Looking at the percentages of respondents 
who assigned positive and negative scores, we captured sev-
eral different results for each item. Regarding the item the 
condition of domestic waste management and conditions of 
sewage systems, the respondents’ perceptions were almost 
equally divided between those who perceived the items to 
be positively affected (44.68% and 45.65%, respectively), 
and those who perceived them to be negatively affected 
(46.81% and 45.65%, respectively). Some items received 
negative scores from most of the respondents—namely, 
conditions of coral reefs (44.68%) and availability of fresh 
water (40.43%). Interestingly, availability and stocks of fish, 

respondents perceiving this item to be positively affected by 
tourism. Contrastingly, the item for variety of retail options 
had the highest number of respondents who perceived it in a 
negative manner, with respondents perceiving that this item 
would be negatively affected by the tourism sector—14.89% 
of them gave it negative scores.

Respondents from Karimunjawa also perceived the sec-
ond category, tourism’s impact on economic aspects, posi-
tively (M = 1.18, α = 0.63), which is slightly higher than the 
socio-economic category; however, this had a lower level of 
reliability. We also observed each individual item in this cat-
egory (see Table 3); government investments in the area was 
perceived positively (M = 1.06), and availability of jobs had 
received the highest average scores in the whole category 
(M = 1.44). The rest of the items (prices of goods and ser-
vices in the area [M = 1.31], job competition between locals 
and outsiders [M = 0.78], and number of businesses avail-
able [M = 1.27]) were also perceived positively. Looking at 
the percentage of the respondents who perceived each item 
positively, the items availability of jobs, prices of goods and 
services in the area, and number of businesses available had 
the three highest values; 87.23%, 91.49%, and 93.62% of 
respondents, respectively, assigned them positive scores. 
Meanwhile, the item job competition between locals and 
outsiders received the highest negative score in the eco-
nomic category; 6.38% of respondents perceived tourism as 
having a negative impact on job competition.

Table 3 The perception profile of the respondents: economic category
Perception Items Perception of Impact of Tourism (%) Mean

Very Negative 
Impact

Negative 
Impact

No Impact Positive 
Impact

Very Positive 
Impact

(1) Government investments in the area 2.13 0.00 23.40 38.30 36.17 1.06
(2) Availability of jobs 0.00 4.26 8.51 25.53 61.70 1.44
(3) Prices of goods and services in the area 0.00 2.13 6.38 48.94 42.55 1.31
(4) Job competition between locals and outsiders 2.13 4.26 14.89 70.21 8.51 0.78
(5) Number of business available 0.00 2.13 4.26 57.45 36.17 1.27

Table 4 The perception profile of the respondents: environmental category
Perception Items Perception of Impact of Tourism (%) Mean

Very Negative 
Impact

Negative 
Impact

No Impact Positive 
Impact

Very Posi-
tive Impact

(1) Availability and stocks of fish, shellfish, and other 
seafoods

4.26 29.79 48.94 17.02 0.00 −0.21

(2) The condition of domestic waste management 14.89 31.91 8.51 34.04 10.64 −0.06
(3) Condition of sewage systems 23.91 21.74 8.70 39.13 6.52 −0.17
(4) Conditions of beaches 10.64 14.89 25.53 29.79 19.15 −0.17
(5) Conditions of coral reefs 10.64 34.04 23.40 25.53 6.38 −0.23
(6) Conditions of seagrass ecosystems 6.38 21.28 38.30 25.53 8.51 0.319
(7) Conditions of mangrove ecosystems 10.64 19.15 31.91 27.66 10.64 0.08
(8) Availability of fresh water 19.15 21.28 27.66 27.66 4.26 0.08
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items regarding management priority did not show any 
statistically significant results. Viewing the perspective of 
involvement in tourism with regard to environmental per-
ception, two items provided statistically significant results: 
conditions of seagrass ecosystems (p < 0.05) and conditions 
of mangrove ecosystems (p < 0.05). Regarding these items, 
respondents involved in the tourism sector had a lower per-
ception—that is, they perceived tourism as having a nega-
tive impact on the seagrass and mangrove ecosystems. The 
other five items within the environmental category did not 
produce statistically significant results. Table 6 presents the 
results of the chi-square test (p-value) for the environmental 
category.

The Spearman correlation analysis of socio-demographic 
profiles with regard to the three perception categories 
(socio-cultural, economic, and environmental) showed sta-
tistically significant results for socio-demographic aspects 
related to education level (see Table 7). The observed effect 
of education level negatively influenced the perception of 
tourism’s impact on the environment (ρ = −0.397, p < 0.01). 
However, there were no statistically significant results for 
the influence of education level on socio-cultural and eco-
nomic perceptions or for the influence of duration of stay in 
Karimunjawa on the three perception categories.

shellfish, and other seafoods was the item where the high-
est percentage of respondents perceived that tourism would 
not have a significant impact; 48.94% of the respondents 
assigned it with a score of 0.

Correlations among the studied parameters

Regarding the 47 respondents’ assigned scores, the average 
score for management priority in Karimunjawa was 4.57 
(M); 22 respondents assigned lower management scores 
(priority for tourism management), and the other 25 respon-
dents assigned higher management scores (priority for other 
types of coastal management). Based on the chi-square test 
regarding the average scores for socio-cultural perception 
and economic perception, neither result was statistically sig-
nificant; both had p-values higher than 0.05 (socio-cultural 
and economic). An examination of the results of the chi-
square test using the category of involvement in the tour-
ism sector showed that a smaller number of samples could 
be used in this test; 20 respondents were not involved in 
the tourism sector, and 19 respondents were involved in 
the tourism sector. Eight respondents who did not give 
answers regarding their involvement in the tourism sector 
were excluded from this test. The chi-square test results 
involving socio-cultural perception showed a statistically 
significant result (p < 0.01); people who were involved in 
the tourism sector showed a more positive perception of the 
impact of tourism on the socio-cultural category. However, 
regarding economic perception, the chi-square test yielded a 
statistically insignificant result (p > 0.05). Table 5 shows the 
chi-square test (p-value) results for the socio-cultural and 
economic categories.

The chi-square test for environmental perception, which 
focused on each item, and the association of environmental 
perception with management priority showed one result that 
was statistically significant (p < 0.05)—that is, for the condi-
tions of seagrass ecosystems. The results showed that respon-
dents with higher management scores (a priority for coastal 
management activities besides tourism) had a lower nega-
tive perception of conditions of seagrass ecosystems, which 
can be interpreted to mean that these respondents perceived 
tourism as having a negative impact on the conditions of the 
seagrass ecosystems. The other environmental perception 

Table 5 The perception profile of the respondents: Socio-cultural and 
economic categories
Perception Category Tourism 

Involvement
Man-
agement 
Priority

Socio-cultural 0.005* 0.68
Economic 0.059 0.525
* Indicates a significant correlation at p-value < 0.01

Table 6 The perception profile of the respondents: environmental cat-
egory
Perception Item Tourism 

Involvement
Man-
agement 
Priority

(1) Availability and stocks of fish, shell-
fish, and other seafoods

0.821 0.763

(2) The condition of domestic waste 
management

0.421 0.861

(3) Conditions of sewage systems 0.516 0.727
(4) Conditions of beaches 0.869 0.191
(5) Conditions of coral reefs 0.869 0.282
(6) Conditions of seagrass ecosystems 0.023* 0.030*

(7) Conditions of mangrove ecosystems 0.029* 0.122
(8) Availability of fresh water 0.408 0.949
* Indicates a significant correlation at p-value < 0.05

Table 7 Spearman rank correlation analysis for the socio-demographic 
profile with the perception category
Socio-Demo-
graphic Profile

Correlation Coefficient with Perception 
Category
Socio-cultural Economic Environmental

Education Level −0.102 0.097 −0.397*

Years Living in 
Karimunjawa

0.085 0.056 0.166

* Indicates a significant correlation at p-value < 0.01
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the government and community in Karimunjawa need to 
stay well informed about locals’ perceptions about tourism 
development in order to achieve cooperative development. 
A study from Wibowo et al. (2018) on community participa-
tion in Karimunjawa reported that community knowledge 
and obedience to rules of area zonation was widespread 
from the fishermen community who already had the knowl-
edge and understanding, although the overall local residents’ 
participation in coastal ecosystem management was low to 
medium which showed that there were many who didn’t 
have enough knowledge of Karimunjawa zonation system.

Economic domain

The second perception category, tourism’s impact on the 
economic sector, was also perceived positively. The tourism 
sector has the potential to yield foreign exchange, attract 
international investments, increase tax revenues, and create 
new opportunities for employment (Setiawan et al. 2017). 
Tourism activities that do not result in rapid infrastructure 
development could positively influence perceptions of tour-
ism and its future development because of currently lim-
ited employment opportunities in this region (Brankov et al. 
2019). Employment opportunities form a major reason for 
locals’ positive perception of tourism impacts. During the 
pre-COVID-19 period, tourism was a thriving industry in 
Karimunjawa until 2019 (Setiawan et al. 2017). The benefits 
received from the tourism sector and the thriving tourism 
industry might have shaped residents’ positive tourism-
related perceptions, as they might have expected the same 
benefits or possibly better outcomes to accrue in the long-
term. Residents’ positive attitudes could be connected to the 
belief that tourism creates new jobs for the local population 
and fosters the development of the local culture and com-
munity (Brankov et al. 2019).

Environment

The perception of tourism’s impact on the environment was 
the only category where locals perceive tourism impacts in 
a negative manner. The first concern was tourism’s nega-
tive impact on fisheries and seafood stocks. There are seven 
zones within the KNP, one of which is the utilization zone 
where fishers operate; however, their catch has decreased 
due to their use of destructive technology (Simbolon et al. 
2016). “No-take” areas (for example, inside tourism zones) 
have been introduced with the aim of improving fisheries; 
these areas are unlikely to impact the fishers (e.g., in terms 
of possible displacement from “no-take” areas). However, 
there could be displacement of fishing efforts from areas 
that received greater enforcement (e.g., inside tourism 
zones). In Karimunjawa, there has been weak compliance 

Discussions

Locals’ perceptions of tourism impacts

In this paper, we first discussed the three domains: socio-
cultural, economic, and environmental. The interactions 
of these three domains with other indicators (e.g., tourism 
involvement, management priority, and so on) are discussed 
at the end of sub-Sect. 4.2. In Karimunjawa, local residents’ 
overall tourism impact-related perceptions were positive for 
the socio-cultural and economic realms. In short, this study 
confirmed certain trends that emerged in existing studies—
for example, tourism was generally perceived to have a pos-
itive impact on socio-economic dimensions but unfavorably 
with regard to the environment, as was the case in Ubud, 
Indonesia (Ernawati et al. 2018). Other positive effects from 
existing studies were also confirmed in the Karimunjawa 
case—for example, tourism was perceived to indicate eco-
nomic development, cultural protection, and infrastructure 
improvement, as was the case in China (cf. Li et al. 2019).

Socio-cultural domain

Regarding socio-cultural impact, several items, especially 
interaction with tourists, were perceived positively by local 
residents in Karimunjawa. This strong positive perception 
of tourists indicated the absence of any xenophobic feel-
ings toward tourists from the local population (Brankov 
et al. 2019). Instead, the local residents were interested in 
participating in tourism-related activities (Setiawan et al. 
2017). We argue that this positive perception expressed by 
the residents was related to the positive situation of tour-
ism in Karimunjawa; the locals perceived tourism to be 
mostly beneficial. Through the off-the-record points, which 
we did not include in the questionnaire but discussed with 
locals, we also captured how they were eager to communi-
cate, especially with foreign tourists, in the hope of learning 
and exercising a new language. Perceptions regarding tour-
ist behaviors can have a positive influence on locals’ atti-
tudes and behaviors; more positive perceptions of tourists’ 
respectful behavior could result in a greater overall positive 
perception (Vargas-Sanchez et al. 2011).

The second point concerned local residents’ high posi-
tive perception of tourism impacts on community strength 
and unity. We argue that locals linked tourism to community 
initiatives on the island. Past research has identified com-
munity empowerment as a key factor for tourism develop-
ment; it can help to reduce tourism’s negative impacts, thus 
leading to the development of a more sustainable tourism 
(Sutawa 2012). However, there are some concerns about 
the potential conflict, in terms of authority and power shar-
ing, between various stakeholders and the community; thus, 
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established facility for recycling waste went into operation 
in Karimunjawa with financial support from the Ministry 
of Environment and Forestry of Indonesia. The facility 
is expected to store 10 tons of waste per day and reduce 
the plastic waste that leaks to the ocean by 75% (Cahyana 
2020). Another source (Erje 2020) raised the concern that 
domestic waste is generated by locals and the tourism activ-
ity within the Karimunjawa area, with a total daily waste 
production reaching 5.6 tons. A robust waste management 
system is thus critical for both tourism and local environ-
ments in terms of supporting infrastructures in the area. 
Furthermore, various waste reduction initiatives should also 
be considered—for example, involving the community and 
tourists in relevant environmental conservation campaigns. 
This situation presents some opportunities for implement-
ing island waste management strategies (for example, from 
small businesses for niche recycling and manufacturing 
markets (Eckelman et al. 2014), or through composting 
organic waste, which can ultimately reduce 60% of munici-
pal solid waste (Mohee et al. 2015).

The next discussion point in this regard is the diverse 
ecosystems in Karimunjawa, which hold potential benefits 
for the tourism sector. Field observation has shown that one 
common business objective of the tourism sector in Kari-
munjawa is developing tourist resort businesses; this uti-
lizes the beautiful scenery of nearby coastal ecosystems. 
Most experts agree that an increasing number of potential 
pressures have been caused by tourism activities in Kari-
munjawa (Prasetya et al. 2018). This notion is also evident 
in locals’ perception of tourism impacts on the coral reef 
ecosystem; this has resulted in their negative perceptions of 
tourism. Coastal tourist areas are often centered around frag-
ile ecosystems, including coral reefs (Nelson et al. 2019). 
The status quo of pressures on coral reefs and Karimunja-
wa’s reliance on tourism related to the coral reef ecosystems 
have made enforcing legal regulations for protecting coral 
reef ecosystems vital. Based on a study from Akhmad et 
al. (2018), it was reported that the increase of snorkeling 
tourists in Karimunjawa can cause ecological pressure on 
coral reefs at snorkeling sites, with the damage of the coral 
reefs in partial form such as eroded surface. At the same 
time, snorkeling in Karimunjawa holds potential economic 
value of 94,549,044 IDR/year, with the tourism demand is 
indirectly related to the condition of the quantity and quality 
of the coral reef (Mazaya et al. 2019).

Water availability formed the last source of locals’ tour-
ism-related negative perceptions in the environmental cate-
gory. Large tourist influxes can increase pressures on energy 
and water needs (Nelson et al., 2019). After the interview, 
we received several comments from the respondents, voic-
ing their concerns about the water supply in Karimunjawa, 
especially during the drought season when they needed to 

with “no-take” areas regulations and a lack of targeted fish-
ing gear controls; this may have promoted competition and 
conflict among the fishers (Campbell et al. 2014).

In KNP, zonation was legislated in 1989 by the authori-
ties with negligible stakeholder input (Campbell et al. 2012). 
According to the document of Strategic Plan KNP period 
2020–2024, the issues of (1) mangrove illegal logging, 
(2) conflict of community with wild animals (3) decrease 
coverage of coral reefs, and (4) tourism development were 
stated (BTNKJ 2020), in which the document formulated 
several strategies from various sector to coordinate and 
achieve the KNP goals of conservation managements. Later 
a set of zones incorporating community and stakeholder 
knowledge, which included “no-take” core and protection 
zones, “traditional” fishing utilization zones, and zones that 
permitted specific activities, such as tourism zones, reha-
bilitation zones, and mariculture zones, were introduced. In 
KNP, tourism activities are permitted in the tourism, reha-
bilitation, aquaculture, and utilization zones, while fishing 
activities are only allowed in the rehabilitation and utiliza-
tion zones (Yulianto et al. 2015). We argue that the over-
lap—that is, tourists being allowed to access the utilization 
and rehabilitation zones—could have influenced the fish-
ing community’s concerns about negative tourism impacts, 
resulting in their overall negative perceptions of tourism. 
However, pressures on fisheries may also originate in some 
other sectors aside from tourism. Overfishing is a concern in 
KNP, and various potential threat activities have been iden-
tified, including legal fishing, illegal fishing, coastal devel-
opment (including tourism), seaweed mariculture, grouper 
aquaculture, and climate change; these concerns should be 
addressed in order to achieve desired outcomes for fisheries 
intervention (Battista et al. 2017).

The condition of waste and sewerage management in 
Karimunjawa is another item that received negative per-
ceptions. There seem to be no straightforward solutions 
for waste management on small islands because of various 
issues including limited space, restricted recycling, dense 
population, and dependence on tourism (Camilleri-Fenech 
et al. 2018). We argue that the issue of waste management 
in Karimunjawa also played a relevant role in shaping local 
residents’ perceptions regarding tourism impacts. These 
concerns and challenges should not be simply attributed to 
tourists’ bad behaviors, as the issue of Island waste man-
agement includes various aspects of limited land resources, 
high energy, costs, large seasonal fluctuation in waste vol-
umes, and complex social and political dynamics (Eckel-
man et al. 2014).

The off-the-record interview discussions with the locals 
captured their concerns about the waste management system 
in Karimunjawa in terms of waste collection and disposal 
sites. According to recent news from August 2020, a newly 
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carbon functions are unrecognized compared with the ser-
vices as coastal protection (Quevedo et al. 2021a). In future 
research, information of emissions from tourism sector and 
carbon sequestration function of blue carbon ecosystem can 
be shared with local residents as scientific evidence to sup-
port them to evaluate the status of coastal environment.

Interaction effects on perception: Influence of 
tourism involvement, management priority, and 
education level on perceptions of tourism impact

Socio-cultural and Economic domains.
Our correlation analysis results showed that locals’ 

involvement in the tourism sector influences their positive 
perception of the socio-cultural category but not the eco-
nomic one. People employed in tourism and their family 
members often hold more positive opinions about tourism 
impacts (Brankov et al. 2019). In previous studies, residents 
who were more informed and more involved often held 
more positive perceptions of tourism; thus, tourism devel-
opment initiatives must consult with local residents while 
considering the different needs of the communities (Lopes 
et al. 2019). The people of Karimunjawa Island were eager 
to interact with tourists in a socio-cultural manner, thus 
influencing the positive perception toward this category. 
Regarding the economic category, however, our analysis 
showed that tourism involvement was not related to their 
positive perception of tourism’s impact on the economy. We 
argue that this finding is related to current development lev-
els on Karimunjawa Island. Our survey showed that level 
of tourism development on Karimunjawa Island was low. 
Infrastructures such as roads, facilities, and commerce sec-
tors were still deficient and somehow centralized to only 
one area. While low-to-moderate tourism development is 
currently perceived as being beneficial, residents’ percep-
tions in this regard could change to negative as the area 
develops (Vargas-Sanchez et al. 2011). In a similar vein, 
overall perceptions of economic and socio-cultural catego-
ries in Karimunjawa were positive. Meanwhile, our analy-
sis of management priority did not detect any significant 
relationship with perception. We argue that prioritization of 
management by itself did not provide any direct benefits to 
the residents; thus, no direct relationships were observed in 
this regard.

Environmental.
The locals’ negative perceptions of the impact of tourism 

on the environment was observed among by those involved 
in tourism, who indicated a positive relationship with con-
cerns regarding seagrass ecosystems and mangrove ecosys-
tems. In other words, respondents who were involved in 
the tourism sector perceive tourism as a potential threat to 
the environment. It should be noted that seagrass systems 

buy water at higher prices; on some occasions, there was not 
enough water for consumption. Hotel construction requires 
adequate communal infrastructure, including drinking 
water provision and water treatment plants (Demirovic et 
al. 2018).

Overall, based on our findings of negative environmental 
perceptions, we argue the importance of addressing envi-
ronmental pressures in Karimunjawa. A study on the Pärnu 
Bay region, where strict coastal protection measures are 
considered to be too expensive and not reasonable in terms 
of implementation, recommended the development of alter-
native adaptation measures and raising awareness as appli-
cable response options (Tõnisson et al. 2019). We argue that, 
in the Karimunjawa case, it is important to make efforts to 
raising awareness of tourism and the environment. Residents 
who perceive tourism as having positive effects on the envi-
ronment will generate stronger support for tourism develop-
ment (Demirovic et al. 2018). However, in Karimunjawa, 
the contribution of tourists should also be considered impor-
tant. Tourists can contribute toward improving the environ-
ment by adopting pro-environment attitudes and proper 
behaviors (Stefanica and Butnaru 2015). Despite the over-
all negative perception observed in this study, there is the 
notion to utilize the marine resources, such as coral reef, as 
an alternative livelihood for the locals. Study from Setiawan 
et al. (2017) reported that poor households in Karimunjawa 
are willing to be involved in the tourism sector provided 
that they are given employment opportunities and ensure an 
increase in their income. This situation illustrates that there 
are two perspective sides of the concern from the locals on 
the negative impact of tourism, but at the same time there 
is also the need to expand the tourism sector to improve the 
local economy of Karimunjawa. Future study should con-
sider these trade-offs between economy from tourism and 
the impact to environment to better understand the local’s 
perception on their priority. While other ecosystems, includ-
ing mangroves, seagrass systems, and beaches, can be posi-
tively impacted by tourism, initial initiatives should focus on 
implementing programs for protecting and preserving these 
ecosystems; this should be followed by implementation 
of similar initiatives for other threatened ecosystems such 
as coral reefs. For example, tangible procedures and law 
enforcement can be implemented to reduce the economic 
losses related to destruction of coral reefs (Haya and Fujii 
2019). Furthermore, discussion on the ecosystem services 
in the boundary of coastal settings need to take place, such 
as the potential of blue carbon ecosystems services in man-
groves and seagrass as marine resources in the utilization 
for carbon sequestration and tourism activities. Blue carbon 
ecosystem services of carbon sequestration in the mangrove 
and seagrass ecosystem in Karimunjawa was reported to 
be moderately aware by the locals, and in general the blue 
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the perception of tourism’s impact on the environment 
deteriorates. These results contrasted with those of previ-
ous studies. For example, in Spain, the level of education 
was a strong predictor of positive attitudes toward tourism’s 
effects; respondents with higher education levels tended to 
perceive tourism’s impacts more positively (Almeida-Gar-
cia et al. 2016). In Argentina, tourism-related positive per-
ceptions were influenced by reaching the secondary level of 
education; education significantly improved this perception 
(Castilla et al. 2020). In the case of Karimunjawa, education 
did not necessarily translate into a positive perception of the 
tourism industry; however, it allowed locals to understand 
the potential benefits of tourism. Highly educated respon-
dents’ low level of involvement may have affected their lack 
of positive perceptions of tourism’s impact on the environ-
ment. Educated people’s understanding of the current con-
ditions of pressures and threats to the island from various 
sectors, including tourism, might have shaped their overall 
negative perception. Relevant stakeholders’ inability to ini-
tiate relevant efforts, or perhaps related stakeholders’ lack 
of involvement in encouraging potential human resources 
to contribute toward environment conservation may exac-
erbate this situation. We suggest that official bodies should 
identify and involve potential human resources, such as 
teachers and NGO members, in these efforts because they 
have the potential to generate support from local residents 
in general. Nonetheless, there is also another context on the 
difference with the case of Spain and Argentine. In Spain, 
the residents with lower education levels consider them-
selves less likely to get a job and benefit from tourism, 
hence they have more critical view and perceived tourism 
in negative way and prefer to maintain traditional way of 
life (Almeida-Garcia et al. 2016). For the Argentina case, 
higher level of education is linked with the condition of the 
school in the area addressed the topic in science manner for 
the object of tourism (Castilla et al. 2020). School education 
can provide scientific and standardized knowledge, how-
ever, it should be noted that scientific knowledge itself is 
a tool which can be utilized to evaluate the status of local 
environment. Future studies should also consider different 
socio-economic indicators, such as length of stay, that may 
affect residents’ perception in order to develop more univer-
sal theories about tourism perception (Brankov et al. 2019), 
as well as the context from local wisdom and values which 
can influence the community perception to tourism. Another 
approach should aim to deepen causal relationships between 
environmental management factors and impact assessment. 
This includes analysis based on perspectives of manage-
ment related drivers, including the drivers, pressures, states, 
impacts, and responses (DPSIR) model (Kohsaka 2010; 
Quevedo et al. 2021b), and the accessibility of tourism 

form a concerning ecosystem in terms of tourism devel-
opment-related ecological threats in Karimunjawa. One 
study involving the Karimunjawa Islands, particularly the 
waters around Menjangan Kecil and Menjangan Besar, 
showed that between the two study sites, the area with 
higher seagrass density had higher fish abundance and spe-
cies numbers (Susilo et al. 2018). In Berau, East Kaliman-
tan, Indonesia, the fishing communities reported changes 
and degradation in the seagrass ecosystems (Lukman et 
al. 2020). We argue that the situation might be similar in 
Karimunjawa Island because the locals involved in tourism 
tend to notice the accompanying changes in the seagrass and 
mangrove ecosystems; simultaneously, they have witnessed 
the development of tourism, and this has shaped their nega-
tive perceptions regarding tourism. Furthermore, exposure 
to tourists’ negative behaviors with regard to the environ-
ment could also shape locals’ negative perceptions of the 
tourism sector. Initiatives, including social marketing in the 
tourism industry, to promote pro-environmental behaviors 
could also contribute toward helping tourists develop more 
positive environment-related behaviors and attitudes (Tkac-
zynski et al. 2020). Tourism stakeholders must consider 
regulating tourists’ behaviors within Karimunjawa Island 
because involvement with locals to protect the beauty of 
the island’s environment may yield much more desirable 
results. The approach of synergizing environmental conser-
vation with socio-economic dimension of Karimunjawa can 
also be considered. For example, in Gili Trawangan case, 
tourists can show their support on the conservation effort 
through the implementation of entry/exit fees, voluntary 
contributions, taxes, and licensing fees (Nelson et al. 2019), 
as well as in the Bunaken National Marine park with user 
fees being utilized to address environmental and equity 
issues (Pascoe et al. 2014).

Finally, the environmental perception was analyzed using 
the Spearman-rank analysis results. The duration of stay did 
not influence perception, while education level showed a 
negative correlation with perception. This finding may be 
ascribed to the fact that the deterioration in the environment 
had proceeded in a gradual manner, and therefore the dura-
tion of living years did not influence perception. The locals 
had gradually become accustomed to situations such as the 
lower catches in the fisheries sector. In other contexts, liv-
ing at the site for more than 10 years was reported to be a 
predictor of negative attitudes toward tourism development; 
this was the case in one study conducted in Benalmadena, 
Spain, which argued that, when residents lived in the area 
for a longer period, they witnessed many negative changes 
and tended to miss the “good old days” (Almeida-Garcia et 
al. 2016). Regarding the level of education, we found that 
it negatively influenced the perception of tourism’s impact 
on the environment; thus, as the education level increases, 
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guide the residents of Karimunjawa in benefiting from the 
tourism sector but also in preserving their environment.
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