
Research Article

Sustainable Economy

The Influence of Sustainable Tourism on SDG 11
Achievement in the Lake Toba Area, Indonesia
Syafira Andini Pandia, Wahyu Ario Pratomo

[The author informations are in the declarations section. This article is published by ETFLIN in Sustainable Economy, Volume 2, Issue 1,
2026, Page 20-26. DOI: 10.58920/sustainecon0201656]

Received: 15 April 2026
Revised: 11 May 2026
Accepted: 25 May 2026
Published: 12 June 2026

Editor: Dwita Sakuntala

This article is licensed under a
Creative Commons Attribution 4.0
International License. © The
author(s) (2025).

Keywords: Sustainable tourism,
SDG 11, community participation,
non-state actors, SEM-PLS.

Abstract: Rapid tourism development often generates environmental and socio-
economic challenges, particularly in emerging destinations where governance and
stakeholder coordination remain limited. In the Lake Toba area, concerns persist
regarding the alignment of tourism growth with Sustainable Development Goal 11
(SDG 11). This study analyzes the influence of sustainable tourism, community
participation, and non-state actor participation on SDG 11 achievement in Parapat
City. A quantitative approach was employed using Structural Equation Modeling
Partial Least Squares (SEM-PLS). Data were collected from 20 expert-based
stakeholders selected through purposive sampling, including representatives from
government, tourism businesses, NGOs, and academia. The measurement model
demonstrated acceptable validity and reliability, with AVE values above 0.50 and
composite reliability values exceeding 0.70. The findings show that sustainable
tourism has a positive and significant effect on SDG 11 achievement (β = 0.264; t =
2.152; p = 0.031), while non-state actor participation demonstrates the strongest
positive influence (β = 0.655; t = 3.318; p = 0.001). Community participation shows a
positive but statistically insignificant effect (β = 0.061; t = 0.276; p = 0.782). The
model explains 88.5% of the variance in SDG 11 achievement (R² = 0.885), although
the findings should be interpreted as exploratory due to the limited sample size and
localized study scope. The study highlights the importance of collaborative
governance in sustainable tourism development, particularly through the active
involvement of non-state actors, while indicating the need to strengthen the
effectiveness of community participation in tourism planning and implementation.

Introduction
Sustainable tourism has become a key instrument in
advancing the global development agenda, particularly
within the framework of the Sustainable Development
Goals (SDGs), where Goal 11 emphasizes the creation of
inclusive, safe, resilient, and sustainable cities and
communities. The tourism sector plays a strategic role in
driving economic growth and regional development.
However, its rapid expansion often generates significant
environmental, social, and economic challenges when not
managed sustainably. Recent studies highlight that
tourism activities contribute to environmental
degradation, resource depletion, and increased carbon
emissions, especially in developing destinations with
limited governance capacity (1).

In recent years, tourism has also been viewed as a
strategic sector for promoting inclusive development and
improving community well-being (2). In Indonesia, the
Lake Toba area, designated as a National Tourism Strategic

Area, has experienced rapid tourism growth. Despite its
economic potential, questions remain regarding whether
current tourism development has been implemented in
line with sustainable development principles and the
targets of SDG 11. Most tourism initiatives in Lake Toba
still emphasize destination growth and economic
competitiveness, while the integration of stakeholder
participation and governance aspects into sustainability
policies remains limited. This issue is increasingly
important because previous studies show that governance
quality and stakeholder collaboration are key factors in
achieving sustainable tourism outcomes.

Several studies have explored different approaches to
tourism sustainability in Indonesia. Research on Artificial
Intelligence (AI) highlights its potential to support more
measurable tourism sustainability practices (3). Other
studies emphasize the growing role of tourists and
tourism industries in preserving natural resources and
environmental quality (4). At the policy level, sustainable
tourism development in Indonesia has increasingly shifted
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toward green tourism, community-based tourism, and
local empowerment approaches (5). These developments
indicate that sustainable tourism should not only focus on
environmental protection, but also on how different
stakeholders participate in the governance and
development process.

Despite these efforts, important challenges remain.
Sustainable tourism policies are often implemented
without strong community engagement or integrated
governance mechanisms (6, 7). In addition, the specific
roles and responsibilities of tourism stakeholders in
supporting the achievement of the UN SDGs are still not
clearly understood. Research on eco-tourism policies in
the ASEAN region also suggests that stakeholder
coordination remains one of the major challenges in
tourism sustainability (7). Previous studies in Indonesia,
including those related to Lake Toba, generally examine
sustainable tourism, community participation, or
governance as separate issues. As a result, limited studies
have analyzed how these dimensions interact within a
unified sustainability framework linked directly to SDG
achievement. Previous studies in Indonesia, including
those related to Lake Toba, generally examine sustainable
tourism, community participation, or governance as
separate issues. As a result, limited studies have analyzed
how these dimensions interact within a unified
sustainability framework linked directly to SDG
achievement.

Sustainable tourism theory emphasizes that tourism
development should balance environmental protection,
economic growth, and social inclusion to support long-
term sustainability outcomes (8). Within this perspective,
stakeholder participation becomes an essential
component of tourism governance because sustainable
development depends on collaboration among
governments, local communities, private sectors, and civil
society organizations (8). In this study, sustainable tourism
represents environmentally and socially responsible
tourism practices, while community participation reflects
local involvement in tourism planning and implementation
processes. Non-state actor participation refers to the
contribution of private sectors, NGOs, and other non-
governmental institutions in supporting tourism
governance and sustainability initiatives. These three
variables were selected because they are considered
important dimensions influencing sustainable tourism
governance and regional sustainability outcomes.

This condition reflects the broader theoretical gap
between sustainable development discourse and tourism
practices that has been highlighted for more than two
decades (8). Existing studies tend to focus either on
tourism competitiveness or environmental management,
while empirical research connecting sustainable tourism,
stakeholder participation, and SDG achievement remains
limited. At the same time, the growing adoption of
supporting systems such as clean energy technologies has
strengthened the need for integrated sustainability models
within tourism-related industries (9). Based on these
considerations, the present study proposes an integrated
framework examining the relationships among sustainable
tourism, community participation, non-state actor
participation, and the achievement of SDG 11 using an
SEM-PLS approach in the Lake Toba area.

Methodology

Research Design
This study employed a quantitative research design using
an associative approach to examine the relationships
among variables. Quantitative research utilizes numerical
data obtained from surveys and analyzed using statistical
techniques. The associative approach was applied to
identify and analyze the relationships between two or
more variables, allowing for the examination of systematic
relationships among constructs (10). The variables
examined in this study include sustainable tourism (X1),
community participation (X2), and non-state actor
participation (X3) as independent variables, and the
achievement of Sustainable Development Goal 11 (SDG
11) as the dependent variable.

Study Area and Period
The study was conducted in Parapat City, Girsang
Sipangan Bolon District, Simalungun Regency, North
Sumatra, Indonesia. The research was carried out starting
from December 2024 until the completion of the study.

Population, Sample, and Sampling Technique
The population of this study consisted of individuals
residing in Parapat City who are directly or indirectly
involved in tourism activities. This includes key
stakeholders such as local government representatives,
tourism business actors, non-governmental organizations
(NGOs), academics, and tourism practitioners with
knowledge of sustainable tourism development.

The sample represents a subset of the population
selected based on characteristics relevant to the research
objectives. This study employed purposive sampling, a
non-probability sampling technique that selects
respondents according to specific criteria aligned with the
research focus. The respondents were selected based on
their experience, involvement, and understanding of
sustainable tourism practices in the Lake Toba tourism
area. Based on these criteria, a total of 20 respondents
were included in the study.

Although the sample size is relatively small, its use is
considered methodologically acceptable within the
context of PLS-SEM. Previous methodological studies
indicate that PLS-SEM is suitable for exploratory research
involving small samples and complex models because it
prioritizes prediction and variance explanation rather than
covariance estimation (11, 12). In addition, the minimum
sample requirement in PLS-SEM can be assessed using the
“10-times rule,” which suggests that the sample size
should be at least ten times the largest number of
structural paths directed at a construct or the largest
number of indicators used to measure a construct (13, 14).
Since the present study includes three structural paths
directed toward one endogenous construct, the minimum
sample requirement has been fulfilled.

This study also involved expert-based respondents
representing key tourism stakeholders, including
government representatives, tourism business actors,
NGOs, and academics. In exploratory studies with expert-
oriented samples, smaller sample sizes are still considered
acceptable because respondents are selected based on
their relevance and expertise rather than population
representation alone. To improve the robustness of the
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analysis, the bootstrapping procedure in SmartPLS 4 was
applied during hypothesis testing. Nevertheless, the
limited sample size remains a limitation of this study,
particularly regarding statistical generalizability.

Data Collection Techniques
Data collection was conducted using questionnaires and
observation. The questionnaire consisted of structured
statements designed to measure respondents’ perceptions
regarding the variables examined in this study. The
questionnaire items were developed based on previous
sustainable tourism and SDG-related studies, then
adjusted to the context of tourism development in Lake
Toba. A five-point Likert scale was used for all indicators,
ranging from 1 = strongly disagree to 5 = strongly agree.
This scale was selected because it allows subjective
perceptions and attitudes to be quantified systematically
for statistical analysis.

The questionnaire was divided into four main sections
corresponding to the study variables, namely sustainable
tourism, community participation, non-state actor
participation, and SDG 11 achievement. Each construct was
measured using multiple indicators adapted from previous
literature related to tourism sustainability, stakeholder
participation, and sustainable urban development.

In addition to questionnaires, observation was
conducted to obtain contextual information regarding
tourism activities and environmental conditions in the
study area. The observation process was carried out
systematically to identify phenomena relevant to
sustainable tourism implementation in Parapat City.

Operational Definition of Variables
Operational definitions were established to ensure clarity
in measuring each research variable. Sustainable tourism
(X1) was measured through indicators such as cultural
preservation, waste management, environmental
conservation, and the use of environmentally friendly
energy. Community participation (X2) was assessed based
on involvement in planning, implementation, and
monitoring of sustainable development activities. Non-
state actor participation (X3) was measured through the
roles of the private sector, contributions of non-
governmental organizations, and partnerships with
government institutions.

The dependent variable, SDG 11 achievement (Y), was
operationalized through indicators including access to
adequate housing, sustainable transportation,
environmental management, disaster risk reduction, and
inclusive public spaces. All variables were measured using
a Likert scale.

Data Analysis Techniques
The data were analyzed using Structural Equation
Modeling (SEM) with the Partial Least Squares (PLS)
approach, implemented using SmartPLS version 4. This
method does not require strict assumptions regarding
data distribution and is suitable for analyzing complex
models with relatively small sample sizes (15).

The analysis consisted of two stages: evaluation of the
measurement model and evaluation of the structural
model. The measurement model was assessed to examine
construct validity and reliability using outer loading values,
Average Variance Extracted (AVE), Composite Reliability

(CR), and Cronbach’s Alpha. Convergent validity was
considered acceptable when AVE values exceeded 0.50,
while reliability was confirmed when Composite Reliability
values exceeded 0.70.

The structural model was evaluated using R-square
values to determine the explanatory power of the model.
Hypothesis testing was conducted using the
bootstrapping procedure to estimate the significance of
relationships among variables. The significance level was
determined based on t-statistics, where values greater
than 1.96 at a 5% significance level indicate statistically
significant relationships.

Results and Discussion
The data were analyzed using Structural Equation
Modeling Partial Least Squares (SEM-PLS) with SmartPLS
version 4 to examine the relationships among sustainable
tourism, community participation, non-state actor
participation, and the achievement of Sustainable
Development Goal 11 (SDG 11).

Measurement Model Evaluation
The measurement model was subjected to a rigorous

evaluation focusing on two primary dimensions:
convergent validity and internal consistency reliability. This
phase is critical as it establishes the fundamental quality of
the latent constructs (X1, X2, X3, and Y)  before any
structural relationships are tested. Convergent validity—
the extent to which a measure correlates positively with
alternative measures of the same construct—was assessed
using the Average Variance Extracted (AVE). This metric
quantifies the amount of variance a construct captures
from its indicators relative to the amount of variance due
to measurement error.

In addition, internal consistency reliability was
evaluated through composite reliability. In the context of
Partial Least Squares Structural Equation Modeling (PLS-
SEM), composite reliability metrics are generally preferred
over Cronbach’s alpha because they do not assume equal
indicator loadings. Therefore, both  (Jöreskog’s rho) and

 (Dijkstra-Henseler’s rho) were examined to ensure a
more robust and accurate reliability assessment.

As presented in Table 1, all constructs demonstrate
satisfactory convergent validity, with their respective AVE
values exceeding the universally recommended threshold
of 0.50. This indicates that more than 50% of the variance
in the indicators is accounted for by the latent construct
itself rather than by measurement error. Furthermore, the
composite reliability values (  and ) for all constructs
are well above the 0.70 benchmark, indicating strong
internal consistency. These high values demonstrate that
the indicators are highly cohesive in representing their
respective constructs. Collectively, these empirical results
confirm that the measurement model is both valid and
reliable, meeting the established methodological
standards for further structural analysis (15).

However, given the small sample size employed in
this study (n = 20), several critical limitations must be
acknowledged regarding the generalizability of these
findings. With a limited sample, the stability of parameter
estimates—including indicator loadings and weights—is
highly susceptible to sample-specific characteristics and
potential outliers. Small samples can lead to inflated
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standard errors and an increased risk of Type II errors,
which may mask true structural relationships.
Consequently, while the initial results show promising
indicators of validity and reliability, the measurement
outcomes should be interpreted strictly as preliminary or
exploratory evidence rather than a definitive validation.
Future studies utilizing a larger, more representative
sample are imperative to replicate these findings and

establish a more generalized and robust measurement
framework.

Structural Model Evaluation
As shown in Figure 1, non-state actor participation (X3)
exhibits the strongest relationship with SDG 11
achievement, followed by sustainable tourism (X1), while
community participation (X2) shows a relatively weaker
relationship.

Table 1. Convergent validity and reliability.

Construct AVE Composite Reliability (  ) Composite Reliability (  )

Sustainable Tourism (X1) 0.718 0.953 0.944

Community Participation (X2) 0.823 0.965 0.957
Non-State Actor Participation (X3) 0.739 0.971 0.967
SDG 11 Achievement (Y) 0.729 0.980 0.978

Figure 1. Structural model of sustainable tourism and SDG 11 achievement.

Table 2. Hypothesis testing results.

Hipotesis Original
sample (O)

Sample
mean (M)

Standard
deviation (STDEV)

T statistics
(|O/STDEV|)

P
values

Sustainable Tourism (X1) > Achieving
SDG Goal 11 (Y)

0.264 0.233 0.123 2.152 0.031

Community Participation (X2) > SDG
Achievement Goal 11 (Y)

0.061 0.129 0.221 0.276 0.782

Non-State Actor Participation (X3) >
Achievement of SDGs Goal 11 (Y)

0.655 0.62 0.197 3.318 0.001

ρ ​c ρ ​a
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Table 3. Coefficient of determination (R²).

Variabel R-square R-square adjusted

Y 0.885 0.878

The results of hypothesis testing are presented in Table 2.
Sustainable tourism (X1) has a positive and statistically
significant effect on SDG 11 achievement, indicating that
sustainability-oriented tourism practices contribute to
sustainable urban development outcomes. This finding is
consistent with previous studies emphasizing the role of
integrated tourism planning in supporting sustainability
goals.

In contrast, community participation (X2) shows a
positive but statistically insignificant effect. Meanwhile,
non-state actor participation (X3) demonstrates a strong
positive and statistically significant effect, indicating its
dominant influence within the model.

The explanatory power of the model is presented in
Table 3 through the coefficient of determination (R²),
which indicates how well the independent variables
explain SDG 11 achievement.

Although the R² value indicates strong explanatory
power, this result should be interpreted with caution
considering the small sample size and the study’s localized
context. The high value may partly reflect characteristics of
the specific respondent group rather than a stable
predictive pattern. As a result, the model should be viewed
as context-bound and primarily exploratory in nature.

Discussion
The results indicate that sustainable tourism and non-state
actor participation have a significant effect on SDG 11
achievement, while community participation does not
reach statistical significance.

Sustainable tourism contributes positively through
environmental management, cultural preservation, and the
integration of economic activities within the tourism
sector, all of which support broader urban sustainability
outcomes. This is consistent with studies in the Lake Toba
context that highlight how sustainable tourism
performance depends on balancing ecological protection
with local cultural values (16, 17).

Among the variables, non-state actor participation
shows the most pronounced effect in the model. This
pattern, however, is closely tied to the study context and
the limited sample composition, so it should not be
interpreted as a universal hierarchy of influence. In this
setting, private sector actors and NGOs are more directly
engaged in tourism development activities than local
communities, which naturally shapes the observed results.
This aligns with literature on collaborative governance in
tourism (18, 19), while also suggesting that non-state
actors often take a more operational role in early-stage
tourism development compared to community groups.

The stronger influence of non-state actors may also
be linked to differences in resources and capacity. Private
entities generally possess better access to funding,
networks, and implementation capabilities, which enables
them to contribute more quickly to sustainability
initiatives. Still, this should be understood as a contextual
outcome rather than a general rule, since it reflects how
stakeholder roles are structured in the studied area.

On the other hand, community participation does not
show a significant relationship with SDG 11 achievement.
Rather than treating this purely as a statistical outcome, it
is important to consider the nature of participation in
practice. In Parapat City, community involvement tends to
remain at a consultative level, with limited influence over
decision-making and implementation processes. Prior
research suggests that community participation becomes
impactful only when it is supported by institutional
mechanisms and capacity-building that enable meaningful
engagement (20).

This limited effect may also reflect a gap between
formal participation frameworks and actual empowerment.
Although communities are included in planning activities,
their role in shaping outcomes remains constrained. Such
a condition reflects broader findings in tourism
governance studies, where participation is often
formalized but not fully translated into substantive
influence.

Overall, the model demonstrates strong explanatory
capability. However, given the small sample size (n = 20)
and the localized nature of the study, the results should be
viewed as exploratory rather than broadly generalizable.
The relatively high R² value (0.885) may also be influenced
by the specific characteristics of the respondent group,
rather than indicating stable predictive strength across
wider populations.

Conclusion
This study shows that sustainable tourism and non-state
actor participation play a significant role in supporting the
achievement of SDG 11, with non-state actors
demonstrating the strongest influence. In contrast,
community participation does not show a significant
effect, suggesting that its current implementation has not
yet translated into measurable contributions within the
model.

The results point to differences in how each
stakeholder group contributes to tourism governance,
largely shaped by their capacity, access to resources, and
level of involvement in decision-making processes. In this
context, community participation appears to remain
limited to formal engagement rather than substantive
influence.

For policy and practice in the Lake Toba region, these
findings suggest the need to strengthen collaborative
governance by improving coordination among
government, private sector actors, NGOs, and local
communities. Particular attention should be given to
enhancing the quality of community involvement so that
participation extends beyond consultation toward more
active roles in planning and implementation.

The study is limited by its small sample size and focus
on a single tourism area, which means the findings should
be interpreted as exploratory. Future research could
broaden the scope to other destinations and apply mixed
or longitudinal approaches to better capture stakeholder
dynamics in sustainable tourism development.
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