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Abstract

Rapid growth in urban tourism has intensified hotel development in heritage city centers, raising concerns over regulatory compliance and
environmental sustainability. This study examines the relationship between administrative licensing compliance, spatial planning conformity,
and environmental pressure arising from hotel development in Bukittinggi, a historic tourism city in Indonesia. Using a socio-legal approach,
this research integrates normative legal analysis with empirical environmental assessment. Administrative compliance is evaluated through
licensing documents and spatial regulations, while environmental impacts are measured using a composite Environmental Pressure Index
constructed via Principal Component Analysis (PCA), incorporating waste generation, noise intensity, and reduction of green open space from
2020 to 2022. The findings reveal a significant gap between formal administrative compliance and substantive environmental outcomes.
Although the hotel development fulfilled procedural licensing requirements, environmental pressure increased markedly over time. This
indicates that licensing functions more as a procedural authorization than as an effective regulatory instrument for environmental control. The
study contributes to urban governance literature by demonstrating that regulatory effectiveness in tourism-driven urban development depends
on the integration of environmental performance indicators into administrative enforcement. Policy implications highlight the need for
performance-based licensing, post-approval monitoring, and transparency to ensure sustainable urban tourism development in heritage cities.
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1. Introduction

Urban tourism has become a major driver of economic growth in many heritage cities, particularly in developing
countries where tourism-oriented investment is actively promoted as a local development strategy. The expansion of
accommodation facilities, especially hotels located in city centers, is often justified by the need to enhance tourism
competitiveness, increase local revenue, and stimulate urban economic activity. However, empirical studies
increasingly show that rapid hotel development in dense urban cores can generate significant environmental
externalities if regulatory mechanisms fail to function effectively (1-2).

In heritage cities, the challenge is even more complex. Historic urban centers are typically characterized by limited
land availability, high activity intensity, and fragile ecological and cultural assets. When tourism-driven development
concentrates in these areas, environmental pressures such as increased waste generation, noise pollution, and loss of
green open space tend to accumulate over time. These pressures not only degrade environmental quality but also
threaten the sustainability of urban tourism itself by eroding the very heritage values that attract visitors (3).

From a governance perspective, the effectiveness of urban environmental management does not depend solely on the
existence of regulations, but on how regulatory instruments are implemented and enforced. A growing body of
literature emphasizes that administrative licensing should function as a preventive control mechanism, ensuring that
economic development activities remain within environmental carrying capacity limits (4). In practice, however,
licensing systems in many cities tend to prioritize procedural compliance and investment facilitation, often at the
expense of substantive environmental control.
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This phenomenon is particularly evident in tourism-oriented urban development. Hotel projects frequently obtain
formal administrative approval while generating environmental impacts that exceed regulatory expectations. Such
conditions reflect what regulatory scholars describe as a compliance gap, where legal authorization exists, but
regulatory objectives especially environmental protection are not effectively achieved (5-6). As a result,
administrative licensing risks becoming a procedural formality rather than a meaningful instrument of environmental
governance.

Indonesia provides a relevant context for examining this issue. In recent years, regulatory reforms aimed at
simplifying business licensing and accelerating investment have altered the institutional landscape of urban
development governance. While these reforms seek to improve economic efficiency, concerns have emerged
regarding their implications for environmental oversight, particularly in environmentally sensitive and heritage urban
areas. The tension between economic growth objectives and environmental sustainability is therefore increasingly
visible at the local level.

Bukittinggi, a historic tourism city in West Sumatra, represents a critical case for analyzing these dynamics. As a
former colonial administrative center that has evolved into a major tourism destination, Bukittinggi’s urban core
faces mounting development pressure. Hotel construction in proximity to iconic heritage landmarks has intensified
debates over regulatory compliance, spatial planning consistency, and environmental degradation. These debates
highlight broader institutional questions regarding the role of administrative licensing in managing urban tourism
externalities.

Most existing studies on urban hotel development focus either on legal compliance from a normative perspective or
on environmental impacts measured independently of governance processes. Few studies integrate administrative
compliance analysis with quantitative environmental indicators to assess whether licensing systems function
effectively as regulatory controls. This gap limits our understanding of how regulatory governance shapes
environmental outcomes in tourism-driven urban development.

This study addresses that gap by examining the relationship between administrative licensing compliance and
environmental pressure in hotel development within a heritage city context. Using a socio-legal approach combined
with a composite environmental pressure index based on principal component analysis (PCA), the study evaluates
whether formal licensing compliance translates into substantive environmental control. By linking regulatory
processes with measurable environmental outcomes, this research contributes to the literature on urban governance,
environmental economics, and sustainable tourism development.
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2. LITERATURE REVIEW

2.1 Administrative Licensing and Regulatory Effectiveness

Administrative licensing is a central instrument in public governance, designed to regulate private economic
activities in accordance with public interest objectives. In environmental governance, licensing serves a preventive
function by setting conditions, limits, and obligations before development activities are undertaken. The effectiveness
of this instrument, however, depends not merely on procedural compliance but on its capacity to influence actual
environmental performance (7).

Recent governance studies highlight a growing disconnect between formal regulatory compliance and substantive
outcomes. Newig et al argue that regulatory systems often exhibit high formal compliance while failing to deliver
environmental improvements due to weak monitoring and enforcement mechanisms. This condition is particularly
pronounced in decentralized governance settings, where local authorities face institutional constraints and political
pressure to accommodate economic investment.

2.2 Urban Tourism Development and Environmental Externalities

Urban tourism generates significant economic benefits, including employment creation, increased local revenue, and
infrastructure development. Nevertheless, it also produces environmental externalities that are often spatially
concentrated in city centers. Hotel operations contribute to increased waste generation, higher energy and water
consumption, elevated noise levels, and pressure on limited green spaces (8).

Empirical studies in tourist cities demonstrate that environmental impacts tend to be cumulative and non-linear. Li et
al. show that environmental degradation in tourism-intensive urban areas is closely linked to governance quality
rather than tourism volume alone. Similarly, Sun et al. find that inadequate integration of environmental indicators
into urban policy frameworks leads to delayed recognition of environmental stress, making mitigation more costly
and less effective.

In heritage cities, environmental externalities also intersect with cultural sustainability. Degradation of urban
environmental quality can reduce the aesthetic and experiential value of heritage areas, ultimately weakening tourism
competitiveness. This reinforces the argument that environmental governance is not merely an ecological concern,
but a core component of sustainable urban economic development.

2.3 Environmental Pressure Indices as Policy Evaluation Tools

To assess environmental impacts in complex urban systems, researchers increasingly employ composite indices that
integrate multiple indicators into a single measure. Environmental pressure indices based on multivariate techniques,
such as principal component analysis, allow for objective weighting of indicators and reduce subjectivity in impact
assessment (9).

Such indices have been widely used in sustainability assessment, urban planning, and tourism impact evaluation. By
capturing multiple dimensions of environmental stress, composite indices provide policymakers with actionable
insights into trends and thresholds that may not be visible through single-indicator analysis. Importantly, these tools
enable the evaluation of regulatory effectiveness by linking governance arrangements to measurable environmental
outcomes.

Despite their potential, environmental pressure indices are rarely integrated into administrative licensing evaluation.
Most licensing systems continue to rely on ex ante assessments and static compliance checks, with limited use of
post-approval performance indicators. This gap limits the adaptive capacity of regulatory systems, particularly in
rapidly changing urban tourism environments.

2.4 Conceptual Framework
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Building on the literature, this study conceptualizes administrative licensing compliance as a regulatory control
variable and environmental pressure as an outcome variable. Administrative compliance is understood substantively,
encompassing spatial planning conformity, environmental approval obligations, and post-licensing oversight.
Environmental pressure is operationalized through a composite index reflecting waste generation, noise intensity, and
reduction of green open space.

The underlying assumption is that weak substantive compliance will result in increasing environmental pressure,
even when formal licensing requirements are met. This framework allows for a systematic evaluation of whether
administrative licensing functions as an effective governance instrument in tourism-driven urban development.

3. METHODOLOGY
3.1 Research Design and Analytical Approach

This study employs a socio-legal research design that integrates regulatory analysis with empirical environmental
assessment to evaluate the effectiveness of administrative licensing in urban tourism development. The approach is
designed to bridge the gap between formal regulatory compliance and actual environmental outcomes, which is often
overlooked in conventional urban governance studies.

Rather than testing causal relationships statistically, the study adopts a descriptive—analytical framework to examine
whether administrative licensing functions as a substantive regulatory instrument or merely as a procedural
authorization. This approach allows for an in-depth evaluation of institutional performance within a specific urban
governance context.

3.2 Case Study Selection

Bukittinggi, a heritage tourism city in West Sumatra, Indonesia, was selected as the study area due to its historical
significance, high tourism intensity, and limited environmental carrying capacity. The city’s urban core, particularly
areas surrounding major heritage landmarks, has experienced increasing hotel development pressure over the past
decade.

The hotel project examined in this study represents a typical case of tourism-oriented urban investment in a dense
historic environment. The case is analytically relevant because it fulfills formal licensing requirements while
simultaneously generating public debate regarding spatial conformity and environmental impacts. This condition
provides a suitable basis for assessing the presence of an administrative compliance gap.

3.3 Data Sources and Collection

The study utilizes both normative and empirical data, collected from multiple sources to ensure analytical
triangulation.

Normative data consist of national and local regulations governing administrative licensing, spatial planning, and
environmental protection, as well as official licensing documents related to the hotel development. These materials
are analyzed to identify the formal standards of administrative compliance applicable to urban hotel projects.

Empirical data include secondary environmental data collected for the period 2023-2025, covering indicators
relevant to urban environmental pressure. The data were obtained from municipal environmental reports, local
government agencies, and officially published urban statistics. Using a three-year observation period allows for the
identification of environmental pressure trends following licensing approval and early operational phases.
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3.4 Measurement of Administrative Compliance

Administrative compliance in this study is assessed substantively rather than procedurally. Compliance is evaluated
across three interrelated dimensions:
1. Spatial Planning Conformity, referring to the consistency of licensing decisions with officially adopted
spatial plans and zoning regulations in the city center.
2. Environmental Approval Obligations, focusing on whether environmental requirements embedded in
licensing decisions are adequately specified and monitored.
3. Post-Licensing Oversight, examining the presence and effectiveness of monitoring and enforcement
mechanisms after permits have been issued.
This multidimensional assessment enables the evaluation of whether licensing operates as a dynamic regulatory
control or as a static administrative formality.

3.5 Construction of the Environmental Pressure Index

To quantify environmental impacts associated with hotel development, the study constructs a composite
Environmental Pressure Index (EPI) using Principal Component Analysis (PCA). This method is widely applied in
urban sustainability and environmental economics research to integrate multiple correlated indicators into a single
composite measure while minimizing subjectivity (1), (10-11).

Three indicators were selected based on theoretical relevance and data availability:
e Daily solid waste generation,
e Ambient noise intensity,
¢ Reduction of green open space in the surrounding urban area.

All indicators were standardized using z-score normalization to ensure comparability across different measurement
units. PCA was then applied to extract the principal component with the highest eigenvalue, representing the
dominant dimension of environmental pressure.

The Environmental Pressure Index is calculated as a weighted linear combination of standardized indicators, using
factor loadings derived from the PCA results. This index provides a quantitative representation of environmental
stress dynamics over time and enables comparison across observation periods.

3.6 Analytical Procedure

The analysis proceeds in two stages. First, administrative compliance is evaluated qualitatively by comparing formal
licensing provisions with observed governance practices, focusing on spatial conformity and environmental
oversight. Second, trends in the Environmental Pressure Index are analyzed to identify changes in environmental
conditions during the observation period.

The findings from both stages are then interpreted jointly to assess whether formal administrative compliance
corresponds with substantive environmental control. This integrated analysis allows for the identification of
institutional gaps between regulatory intent and environmental outcomes.

3.7 Research Limitations

Several limitations should be acknowledged. The Environmental Pressure Index is constructed using a limited
number of indicators due to data constraints, which may not capture all dimensions of urban environmental impact.
Additionally, the study focuses on a single case study, limiting the generalizability of findings. Nevertheless, the case
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provides analytically rich insights into regulatory effectiveness in heritage tourism cities and contributes to broader
discussions on urban governance and sustainability.

4. RESULTS AND DISCUSSION
4.1 Administrative Licensing Compliance in Urban Hotel Development

The analysis indicates that the hotel development under study formally complied with the administrative
licensing requirements stipulated under national and local regulatory frameworks. Licensing documents
demonstrate that the project obtained the necessary approvals related to building permits, spatial utilization,
and environmental authorization. From a procedural standpoint, the development can therefore be classified
as legally authorized.

However, when assessed substantively, administrative compliance appears limited. The licensing process
primarily emphasized document completeness and procedural conformity, while mechanisms for ensuring
ongoing environmental control were weak. This finding supports the argument that regulatory compliance
in urban development is often reduced to procedural authorization rather than functioning as an effective
preventive control mechanism (12-14).

From an institutional perspective, post-licensing oversight was neither systematic nor performance-based.
Environmental obligations embedded in licensing decisions were not accompanied by clear monitoring
indicators or measurable performance thresholds. Consequently, licensing operated as a static
administrative approval rather than a dynamic governance instrument capable of adapting to environmental
changes during the operational phase of the hotel.

This pattern reflects what governance scholars describe as an administrative compliance gap, where formal
legality coexists with substantive regulatory failure. In the context of tourism-oriented urban development,
such gaps are frequently reinforced by local government incentives to promote investment and economic
growth, particularly in cities dependent on tourism revenue (15-16).

4.2 Environmental Pressure Index Results

The Environmental Pressure Index (EPI) constructed using principal component analysis reveals a clear
upward trend in environmental pressure during the observation period from 2020 to 2022. The PCA results
show that all three indicators daily waste generation, ambient noise intensity, and reduction of green open
space loaded positively and significantly on the first principal component, indicating that they collectively
represent a single underlying dimension of environmental stress (17).

The index values demonstrate a transition from low environmental pressure in 2023 to moderate pressure in
2024, and high pressure in 2025. This pattern suggests that environmental impacts intensified over time
following licensing approval and the early operational phase of the hotel. Importantly, the increase in
environmental pressure occurred despite the project’s formal administrative compliance.

These findings are consistent with empirical studies in other tourism-intensive cities, which show that
environmental degradation often emerges gradually and becomes visible only after cumulative impacts
reach a critical threshold (1), (8). The delayed manifestation of environmental stress underscores the
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limitations of licensing systems that rely solely on ex ante assessments without robust post-approval
monitoring.

4.3 Linking Administrative Compliance and Environmental Outcomes

The juxtaposition of administrative compliance assessment and Environmental Pressure Index results
reveals a significant disconnect between regulatory intent and environmental outcomes. While licensing
procedures were fulfilled formally, environmental pressure increased measurably over time. This
divergence highlights the limited capacity of procedural compliance to deliver substantive environmental
protection.

From a governance standpoint, this finding supports the argument that regulatory effectiveness depends not
only on rule design but also on enforcement architecture and feedback mechanisms. Newig et al. emphasize
that without continuous monitoring and adaptive enforcement, regulatory instruments tend to lose their
environmental effectiveness, particularly in complex urban systems.

In this case, the absence of performance-based indicators within the licensing framework meant that rising
environmental pressure did not trigger regulatory intervention. As a result, administrative licensing failed to
function as an early-warning system capable of signaling environmental stress and enabling corrective
action. This condition aligns with Ostrom’s critique of governance systems that lack polycentric monitoring
and adaptive capacity.

4.4 Implications for Urban Economic Governance

The findings have important implications for urban economic governance in tourism-dependent cities.
While hotel development contributes to local economic growth, the environmental externalities generated
by weak regulatory control can undermine long-term urban competitiveness. Degraded environmental
quality reduces the attractiveness of heritage areas and imposes social costs on local communities,
ultimately offsetting short-term economic gains.

From an economic policy perspective, the study demonstrates that administrative licensing should be
understood as an integral component of urban economic governance rather than as a purely legal
instrument. When licensing prioritizes procedural efficiency over environmental performance, it risks
creating a regulatory environment that externalizes environmental costs while privatizing economic
benefits.

This outcome contradicts the principles of sustainable urban development, which require internalization of
environmental externalities through effective governance mechanisms. The findings therefore reinforce the
need to embed environmental performance indicators into licensing and monitoring systems to align
economic incentives with sustainability objectives.

4.5 Discussion in the Context of Existing Literature
The results corroborate and extend existing literature on regulatory compliance and environmental

governance. Similar to findings by Bansard (18), Prima et al. (19) and Potoski et al. (20), this study shows
that formal compliance does not guarantee environmental protection in the absence of enforcement and
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monitoring. However, by integrating a quantitative environmental pressure index, the study provides
empirical evidence linking regulatory compliance gaps to measurable environmental outcomes.

Moreover, the use of PCA-based environmental indicators strengthens the analytical connection between
governance processes and environmental economics. This approach responds to calls in the literature for
more integrative evaluation frameworks that move beyond legal formalism and capture real-world impacts
of policy implementation (21-23).

In the context of heritage tourism cities, the findings underscore the vulnerability of historic urban cores to
cumulative environmental stress. Weak regulatory enforcement in such settings can accelerate
environmental degradation and compromise both ecological sustainability and tourism-based economic
development.

5. Conclusion

This study examined the effectiveness of administrative licensing as a regulatory instrument for managing
environmental externalities associated with hotel development in a heritage tourism city. Using a socio-
legal approach combined with a composite environmental pressure index based on Principal Component
Analysis, the research assessed whether formal licensing compliance translated into substantive
environmental control.

The findings demonstrate that although the hotel development fulfilled procedural licensing requirements,
environmental pressure increased significantly over the observation period. Rising waste generation,
elevated noise levels, and declining green open space occurred simultaneously, indicating a clear
divergence between formal administrative compliance and actual environmental outcomes. This divergence
reflects an administrative compliance gap, where regulatory authorization exists without corresponding
environmental effectiveness.

From a governance perspective, the results indicate that administrative licensing in urban tourism
development has not functioned optimally as a preventive and adaptive control mechanism. Weak post-
licensing oversight, limited integration of quantitative environmental indicators, and insufficient
enforcement capacity have reduced licensing to a procedural formality rather than an active instrument of
environmental governance. In heritage urban contexts with limited environmental carrying capacity, such
regulatory shortcomings pose significant risks to long-term sustainability.

The study contributes to the literature on urban governance and environmental economics by empirically
linking regulatory compliance analysis with quantitative environmental outcomes. By demonstrating how
licensing effectiveness can be evaluated through environmental pressure indicators, the research moves
beyond legal formalism and offers a more integrated framework for assessing regulatory performance in
tourism-driven urban development.

While the study is limited to a single case and a restricted set of environmental indicators, it provides
analytically rich insights with broader relevance for cities facing similar governance challenges. Future
research may extend this approach through comparative analysis across multiple cities or by incorporating
additional environmental and socio-economic indicators.
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Overall, the findings underscore that formal legality alone is insufficient to ensure sustainable urban
tourism development. Effective administrative licensing must be grounded in substantive environmental
performance, continuous monitoring, and adaptive governance. Strengthening these dimensions is essential
for aligning urban economic growth with environmental sustainability in heritage tourism cities.
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