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Abstract

Productive diversification is a central condition for sustainable regional development,
particularly in resource-dependent territories where dominant sectoral structures may limit
adaptive capacity, territorial resilience, and long-term structural transformation. Although
tourism is frequently promoted as a potential pathway for regional diversification, its
contribution should not be assumed to be direct, homogeneous, or automatic. This study
examines the association between tourism performance, regional budgetary-institutional
capacity, dominant economic structure, and productive diversification across Chilean
regions during the period 2015-2025. Using an exploratory regional panel data approach,
productive diversification is measured through a normalized sectoral entropy index, while
tourism performance and regional budgetary-institutional capacity are approximated
through proxy-based indicators constructed from publicly available official data. The
empirical strategy applies a two-way fixed-effects model with region and year effects and
heteroskedasticity-consistent HC3 robust standard errors. The results show that dominant
economic structure is negatively and statistically significantly associated with productive
diversification, indicating that a higher concentration of regional output in a dominant
activity constrains diversification processes. By contrast, tourism performance, regional
budgetary-institutional capacity, and their interaction do not show statistically robust
associations once regional and temporal heterogeneity are controlled for. These findings
challenge the view of tourism as an autonomous driver of structural transformation and
suggest that tourism promotion alone may be insufficient to alter deeply rooted patterns of
productive concentration. The study contributes to the literature on sustainable regional
development by shifting the discussion from tourism-led growth toward the structural
and institutional conditions under which tourism may—or may not—support productive
diversification in resource-dependent economies.

Keywords: productive diversification; sustainable regional development; resource-
dependent regions; tourism performance; regional institutional capacity; dominant
economic structure; fixed-effects panel data; Chile

1. Introduction

In resource-dependent regions, productive diversification is a central condition for
sustainable regional development, territorial resilience, and long-term adaptive capacity.
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Highly concentrated productive structures may increase territorial vulnerability, reinforce
path-dependent trajectories, and limit the transition toward more resilient development
patterns [1,2]. In this context, tourism is frequently promoted as a potential pathway for re-
gional development because of its intersectoral nature and its capacity to generate demand
across multiple economic activities [3]. However, the contribution of tourism to produc-
tive diversification should not be assumed to be direct, homogeneous, or automatically
transformative, since the tourism—-development nexus varies across territories, periods, and
institutional conditions [4].

This issue is particularly relevant in territories shaped by dominant economic struc-
tures. Resource-dependent regions often face structural rigidities associated with limited
value-added generation and weak productive linkages [5,6]. These constraints may be
reinforced by path-dependent trajectories, limited productive capabilities, and fewer oppor-
tunities for productive upgrading [7,8]. Although tourism may stimulate complementary
services, local demand, employment, and business development, its capacity to broaden
the productive base depends on whether tourism becomes embedded in the regional pro-
ductive system and generates linkages beyond the tourism sector itself [9-11]. Tourism
should therefore be examined as a contingent territorial opportunity rather than as an
autonomous mechanism of productive transformation.

1.1. Research Problem and Literature Gap

A central limitation of the existing literature is its tendency to examine tourism mainly
as a driver of economic growth without sufficiently distinguishing between growth, sectoral
expansion, and productive diversification. Although substantial evidence links tourism
to economic growth, there is less consensus regarding its capacity to promote structural
transformation and broaden the productive base of regional economies [12-16]. This
distinction is important in resource-dependent regions, where new activities may expand
without necessarily altering the underlying pattern of productive concentration [17-20].

The research problem addressed in this study is therefore the uncertain relationship
between tourism performance and productive diversification in regions shaped by domi-
nant economic structures. In territories characterized by strong dependence on dominant
sectors, uneven productive density, and heterogeneous institutional and budgetary capac-
ities, tourism may remain weakly embedded in the local economy and generate limited
spillovers [9,10,21]. Consequently, whether tourism contributes to productive diversifi-
cation in resource-dependent regions remains an open empirical question rather than an
assumed outcome.

Regional institutional capacity also constitutes a relevant analytical dimension for
understanding heterogeneity in tourism outcomes. Governance-related capacities may
influence actor coordination, policy design, public—private collaboration, and the artic-
ulation of tourism with other sectors [22-24]. However, given the empirical strategy
adopted in this study, regional capacity is operationalized through a budgetary-institutional
proxy. It should not be understood as an exhaustive measure of political governance,
institutional quality, public-sector effectiveness, interinstitutional coordination, or tourism-
specific governance.

1.2. Research Question, Objective and Hypotheses

Building on these elements, this study addresses the following research question: Un-
der what structural and budgetary-institutional conditions is regional tourism performance
associated with productive diversification in resource-dependent economies? Rather than
assuming that tourism operates as an autonomous engine of diversification, the study
examines whether regional tourism performance is associated with productive diversifica-
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tion once dominant economic structure and regional budgetary-institutional capacity are
considered within an exploratory regional panel framework.

The general objective of the study is to analyze the association between regional
tourism performance, dominant economic structure, regional budgetary-institutional ca-
pacity, and productive diversification in Chilean regions during the period 2015-2025. More
specifically, the study assesses whether tourism performance is statistically associated with
productive diversification, whether dominant economic structure constrains diversification,
and whether regional budgetary-institutional capacity conditions the relationship between
tourism performance and productive diversification.

Consistent with the analytical framework, the study is guided by three exploratory
hypotheses. First, regions with a higher concentration of output in a dominant economic
activity are expected to exhibit lower levels of productive diversification. Second, re-
gional tourism performance may be positively associated with productive diversification,
although this association is expected to be contingent rather than automatic. Third, re-
gional budgetary-institutional capacity may strengthen the association between tourism
performance and productive diversification by facilitating coordination, resource alloca-
tion, and productive articulation. Given the exploratory and proxy-based nature of the
empirical strategy, these hypotheses are interpreted as analytical expectations rather than
causal claims.

1.3. Empirical Context, Contribution and Article Structure

Chile provides a suitable empirical setting for exploring these dynamics. Its depen-
dence on copper exports has historically shaped patterns of productive specialization, while
pronounced regional heterogeneity in economic structures and budgetary-institutional
capacities generates substantial territorial variation [25-28]. This configuration enables a
comparative regional analysis of how productive diversification is associated with domi-
nant economic structure, tourism performance, and regional budgetary-institutional ca-
pacity. Within this broader regional system, the Atacama Region is considered only as an
illustrative territorial reference, not as an independent case study.

Methodologically, the study adopts an exploratory regional panel data approach based
on publicly available proxy variables for Chilean regions during 2015-2025. Productive
diversification is measured through a normalized sectoral entropy index, while tourism
performance and regional budgetary-institutional capacity are approximated through
observable indicators constructed from official data sources [26,27,29]. Given the proxy-
based nature of these measures, the results are interpreted as exploratory associations
rather than strict causal effects [30].

The article makes three main contributions. First, it shifts the debate from whether
tourism promotes economic growth to whether tourism is associated with structural diver-
sification under resource-dependent conditions. Second, it proposes an integrated empirical
framework that relates productive diversification to dominant economic structure, regional
tourism performance, and regional budgetary-institutional capacity. Third, it provides
exploratory evidence from Chilean regions on the conditions under which tourism may—or
may not—be associated with productive diversification in territories shaped by dominant
economic structures.

The remainder of the article is organized as follows. Section 2 presents the literature
review, analytical framework, data construction, and methodological approach. Section 3
reports the empirical results. Section 4 discusses the findings in relation to sustainable
regional development, productive diversification, and regional budgetary-institutional
capacity. Section 5 concludes by outlining the main theoretical, empirical, policy, and future
research implications of the study.
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2. Materials and Methods

This section presents the literature review, analytical framework, data construction,
and econometric strategy used to examine the association between dominant economic
structure, regional tourism performance, regional budgetary-institutional capacity, and
productive diversification across Chilean regions. The section first systematizes the rele-
vant theoretical and empirical literature on tourism, productive diversification, resource
dependence, and regional institutional capacity. It then describes the construction and
operationalization of the variables, presents the econometric specification, and discusses the
estimation strategy, robustness checks, diagnostics, and main methodological limitations.
The analysis follows an exploratory regional panel data approach for the period 2015-2025
and relies on proxy-based measures constructed from publicly available official data.

2.1. Literature Review and Analytical Framework

The relationship between tourism and regional development has been widely ex-
amined in the literature, particularly through the tourism-led growth hypothesis. This
body of research has provided relevant evidence on the association between tourism ex-
pansion and economic growth in different national and regional contexts [12-14,31,32].
However, economic growth, sectoral expansion, and productive diversification are not
equivalent processes. While tourism may increase demand, employment, service-sector
activity, and territorial visibility, its capacity to transform the productive structure of a
region depends on whether tourism becomes embedded in local productive systems, gen-
erates linkages with other sectors, and contributes to broader territorial capabilities [9-11].
For this reason, tourism should not be assumed to operate automatically as a driver of
structural transformation.

This distinction is particularly important in resource-dependent regions. In these terri-
tories, dominant economic structures may restrict the emergence of new activities, reinforce
path-dependent trajectories, and reduce the scope for productive diversification [2,28,33].
From a structuralist perspective, dependence on primary or extractive activities is associ-
ated with limited value-added generation, weak productive linkages, and peripheral forms
of insertion into broader markets [1,5]. More recent contributions distinguish between
regional development trajectories, productive capabilities, and opportunities for industrial
upgrading. The regional development literature emphasizes that territorial capabilities,
innovation systems, and spatially uneven growth dynamics shape the capacity of regions
to generate new development paths [34,35]. In parallel, the economic complexity literature
suggests that limited productive capabilities may constrain the transition toward more
diversified and sophisticated economic structures [7,36]. From a complementary perspec-
tive, the literature on premature deindustrialization indicates that fewer opportunities
for industrial upgrading may further restrict structural transformation, particularly in
developing and resource-dependent economies [8]. Although resource-based specialization
may create opportunities for diversification through backward linkages and knowledge-
intensive activities, empirical evidence continues to show that resource abundance and
dominant-sector concentration may generate persistent constraints on long-term develop-
ment trajectories [6,37—41]. In addition, regional diversification is shaped not only by the
internal composition of productive structures but also by spillovers across industries and
territories. These intersectoral and interregional spillovers may influence the emergence of
new related activities, the evolution of regional capabilities, and the formation of alternative
development paths [42].
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Within this framework, tourism may represent a potential opportunity for diversifi-
cation, but its contribution is theoretically and empirically ambiguous. On the one hand,
tourism can stimulate demand across accommodation, food services, transport, commerce,
culture, recreation, and other complementary activities. This intersectoral nature may create
opportunities for local suppliers, employment generation, business development, and terri-
torial value retention [3,43]. On the other hand, tourism may also reproduce enclave-like
dynamics, generate displacement effects, or remain weakly connected to the local produc-
tive structure when productive linkages and institutional coordination are limited [10,18,19].
Evidence from tourism-specialized territories suggests that tourism expansion may support
diversification under certain conditions but may also reinforce new forms of dependence
when it is not articulated with broader productive systems [11,16,17,20,44,45]. Therefore,
tourism is better understood as a contingent territorial opportunity rather than as an
autonomous mechanism of productive transformation.

Regional institutional capacity and territorial governance are also relevant for un-
derstanding why the relationship between tourism and diversification may vary across
territories. Governance-related capacities may influence actor coordination, strategic plan-
ning, investment orientation, public—private collaboration, and the formation of productive
linkages [22-24,46]. More broadly, the regional development literature emphasizes that
institutional quality and government capacity shape the territorial returns of investment,
the effectiveness of development policies, and the ability of regions to transform economic
activity into broader development outcomes [21,47-49]. However, institutional capacity
is a multidimensional concept that cannot be fully captured through a single observable
indicator. For this reason, the empirical variable used in this study should not be interpreted
as a direct measure of political governance, institutional quality, public-sector effectiveness,
interinstitutional coordination, or tourism-specific governance. It is instead treated as a
budgetary-institutional proxy for relative regional capacity.

Based on this literature, the analytical framework of the study relates regional produc-
tive diversification to three main dimensions. The first is dominant economic structure,
which captures the degree to which regional output is concentrated in a leading economic
activity. A higher concentration in a dominant sector is expected to be negatively associated
with productive diversification since it may reduce sectoral variety and limit the emergence
of alternative development trajectories [2,7,33]. The second dimension is regional tourism
performance, understood as a proxy for observable formal accommodation-based tourism
activity. Tourism may be positively associated with diversification if it generates comple-
mentary demand, productive linkages, and local value retention, although this association is
expected to be contingent rather than automatic [10,11,50]. The third dimension is regional
budgetary-institutional capacity, which may support territorial development processes
through resource allocation, planning capacity, and actor coordination, but whose empirical
operationalization in this study is limited to a budgetary-institutional proxy [22,47].

Accordingly, the empirical specification incorporates an exploratory interaction be-
tween regional tourism performance and regional budgetary-institutional capacity. This
interaction allows the study to assess whether the association between tourism perfor-
mance and productive diversification varies across different levels of regional budgetary-
institutional capacity. Nevertheless, the interaction term should not be interpreted as
evidence of a confirmed moderating mechanism in advance. Its substantive relevance
depends on the sign, magnitude, and statistical significance of the estimated coefficient.

Figure 1 summarizes this analytical framework by linking dominant economic struc-
ture, regional tourism performance, regional budgetary-institutional capacity, and regional
productive diversification.
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Dominant Economic
Structure (EE)

Share of dominant sector

Regional Productive
Diversification (DPR)

Normalized sectoral entropy
index

Regional Tourism
Performance (TUR)

Formal accomodation-based proxy

.-

Regional Budgetary-
Institutional Capacity TUR x GOV
(GOV) = e Exploratory interaction term
Regional investment budget per
capita proxy

Figure 1. Empirical framework linking dominant economic structure, regional tourism perfor-
mance, regional budgetary-institutional capacity, and regional productive diversification. Note:
EE = dominant economic structure; TUR = regional tourism performance; GOV = regional budgetary-
institutional capacity; DPR = regional productive diversification. Solid arrows indicate variables
included as direct regressors in the empirical specification. Dashed arrows indicate that TUR and GOV
are used to construct the exploratory interaction term TUR x GOV. The figure does not imply causal
effects, mediation, or statistically confirmed moderation. TUR is interpreted as a proxy for formal
accommodation-based tourism performance. GOV is interpreted as a budgetary-institutional proxy
based on regional investment budget per capita, not as a direct measure of governance quality, insti-
tutional effectiveness, public-sector performance, interinstitutional coordination, or tourism-specific
governance. Source: Authors” own elaboration.

2.2. Data Construction and Variable Operationalization

The empirical analysis is based on a balanced region—year panel for Chilean regions
during the period 2015-2025. The variables were constructed from publicly available official
sources, including regional GDP by economic activity from the Central Bank of Chile,
tourism accommodation indicators from the Monthly Survey of Tourist Accommodation
Establishments (EMAT) published by the National Statistics Institute of Chile, and regional
investment budget data from the Public Sector Budget Laws and the Budget Office of the
Ministry of Finance [26,27,29]. The unit of analysis is the region-year.

The dependent variable is regional productive diversification (DPR), operationalized
through a normalized sectoral entropy index calculated from the distribution of regional
GDP by economic activity. Regional GDP data by economic activity were systematized at
the region—year level, making it possible to identify the relative share of each economic
sector within total regional output [6]. This approach captures the degree of dispersion or
concentration of the regional productive structure [51-53].

Higher values of DPR indicate a more diversified productive structure, reflected in a
more balanced distribution of regional GDP across economic sectors. Conversely, lower
values indicate greater sectoral concentration and stronger dependence on one or a few
economic activities. This measure is grounded in the literature on entropy, concentration,
and sectoral variety applied to regional economic diversification [51-53]. It is also consistent
with previous studies applied to the Chilean regional context that use structural indicators
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such as Theil, entropy, and HHI to characterize patterns of concentration, specialization,
and productive diversification [25].
Formally, the regional productive diversification index is defined as:

_ 22:1 psitln(psit)
DPRy = — =51 S it S

where p;, represents the share of sector s in the regional GDP of regioniin year t, and S
denotes the total number of economic sectors considered. Normalization by In(S) makes
the index comparable across regions and years. Values closer to one indicate greater sectoral
diversification, whereas values closer to zero indicate greater productive concentration.

Dominant Economic Structure (EE) is operationalized as the share of the main eco-
nomic sector in total regional GDP. In regions with strong extractive specialization, this
variable mainly captures dependence on the mining sector. However, in regions where
mining is not the dominant sector, EE represents the sector with the highest relative weight
within the regional productive structure. Higher values of EE indicate greater concentra-
tion of regional output in a dominant activity, whereas lower values reflect a more evenly
distributed productive structure.

Formally, EE is defined as:

GDP.;
EE' — sit
o= max( o)

where GDPg;; denotes the GDP of sector s in region i and year t, GDPj; denotes total
regional GDP, and S denotes the set of economic sectors considered. Although both DPR
and EE are derived from the sectoral distribution of regional GDP, they capture different
structural dimensions. DPR measures the overall dispersion of regional output across
sectors, whereas EE captures the relative weight of the single dominant sector within each
regional economy [53,54].

Regional tourism performance (TUR) is operationalized through a composite index
constructed from observable tourism accommodation indicators that are comparable across
regions and years. The data come from the Monthly Survey of Tourist Accommodation
Establishments (EMAT), published by the National Statistics Institute of Chile [29]. EMAT
reports monthly information by region, tourist destination, month, and year on overnight
stays, passenger arrivals, average length of stay, occupancy rates, revenue per available
room (RevPAR), average daily rate (ADR), estimated accommodation units, and estimated
available bed places. These monthly records were annualized at the region-year level for
the period 2015-2025.

Since Chile does not have a direct, systematic, and fully comparable measure of re-
gional tourism GDP for the entire period analyzed, TUR is not interpreted as an estimate of
regional tourism value added or as a comprehensive measure of regional tourism economy.
Rather, it is understood as a multidimensional proxy for observable formal accommodation-
based tourism performance. This proxy captures comparable region—year variation in
tourism demand, accommodation use, lodging prices, and installed accommodation ca-
pacity, consistent with the use of observable secondary indicators in tourism demand
modelling and forecasting research [55]. Because accommodation-based statistics may not
fully capture unobserved tourism, informal accommodation, day visitors, or other forms of
visitor mobility, TUR should be interpreted as a proxy for observed formal tourism activity
rather than as a complete measure of regional tourism dynamics [50].

This measurement decision requires caution. TUR does not fully capture day visitors,
informal accommodation, non-accommodation tourism activities, business travel without
overnight stays, technical visits, or other forms of tourism-related expenditure that may
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be relevant in resource-dependent or mining regions. Therefore, the variable should be
interpreted as an approximation of formal accommodation-based tourism performance, not
as a direct measure of the total economic contribution of tourism at the regional level [50].

Each tourism component was standardized using a z-score transformation and subse-
quently aggregated with equal weights, following standard methodologies for constructing
composite indicators in multidimensional contexts [51,52]. Formally, the tourism perfor-
mance index is defined as:

1 K
TUR;; = K Y Ziit
k=1

where Zy;; represents the standardized value of tourism component k for region 7 in year f,
and K denotes the total number of tourism indicators included in the index.

Regional budgetary-institutional capacity (GOV) is operationalized through a budgetary-
institutional proxy based on regional investment budget per capita. Since public expenditure
specifically allocated to tourism cannot be consistently identified as a separate and comparable
budget item across Chilean regions, GOV is not interpreted as a measure of sectoral tourism
governance. Nor does it directly measure political governance, institutional quality, public-
sector effectiveness, interinstitutional coordination, planning capacity, or tourism-specific
governance. Instead, it captures the relative budgetary capacity of each region to finance
territorial development initiatives [26,27].

This operational decision responds to the absence of a homogeneous, annual, and
comparable subnational series measuring institutional quality or political governance for
all Chilean regions during the period 2015-2025. Accordingly, GOV should be interpreted
strictly as a budgetary-institutional proxy. This clarification is especially important because
the reviewer correctly noted that regional investment budget per capita is a narrow proxy
for institutional capacity and does not capture the full complexity of governance processes.

Operationally, GOV was constructed from the annual regional investment budget
allocated to Chilean Regional Governments. Budgetary information was obtained from the
Public Sector Budget Laws for 2015-2025 and from the budgetary records made available
by the Budget Office of the Ministry of Finance of Chile [27]. For each region and year,
the regional investment budget per capita was calculated as the ratio between the annual
regional investment budget and the annual regional population. Regional population data
were obtained from the Central Bank of Chile’s Statistical Database [26]. The resulting value
was transformed using the natural logarithm and then standardized through a within-year
z-score transformation in order to compare each region’s relative position with respect to
the national annual average.

Formally, the regional budgetary-institutional capacity proxy is defined as:

GOV = z¢ [ln( RIB;t )}

POP;,

where RIB;; denotes the annual regional investment budget assigned to region i in year f,
expressed in thousands of Chilean pesos; POP;; denotes the annual regional population;
and z¢[-] represents the within-year z-score standardization. Positive values of GOV indicate
that a region has a regional investment budget per capita above the national average for that
year, while negative values indicate relative budgetary capacity below the national average.

To explore whether the association between tourism performance and productive
diversification varies across levels of regional budgetary-institutional capacity, the model
incorporates an interaction term between regional tourism performance (TUR) and re-
gional budgetary-institutional capacity (GOV). This term is constructed as the product of
both variables:

TUR_GOVj; = TUR;; x GOV
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This interaction allows the model to assess whether the association between tourism
performance and productive diversification changes according to each region’s relative
level of regional budgetary-institutional capacity. However, the interaction is included
as an exploratory component of the empirical specification. Its substantive interpretation
depends on the estimated sign, magnitude, and statistical significance of the coefficient,
and it should not be understood as evidence of a moderating mechanism unless supported
by the empirical results.

Table 1 summarizes the conceptual definition, empirical operationalization, interpreta-
tion, and expected theoretical sign of each variable used in the analysis.

Table 1. Conceptual definition and empirical operationalization of the variables used in the analysis.

Variable Conceptual Definition Empirical Operationalization Interpretation Expected Theoretlcal
Used Sign
Higher values indicate
Normalized sectoral entropy greater productive
index calculated from the diversification and a
Revional productive distribution of regional GDP by more balanced
DPR %iversir;ica tion economic activity, published by  distribution of regional Dependent variable
the Central Bank of Chile and GDP across sectors;
systematized at the region—year = lower values indicate
level for the period 2015-2025. greater sectoral
concentration.
Share of the dominant economic
sectp T tota.l reglorfal G].DP’ In Higher values indicate
mining regions, this mainly ronter dependence on
Dominant economic captures extractive & - dep .
EE e L. a dominant sector and Negative
structure specialization; in non-mining . .
. . lower dispersion of the
regions, it corresponds to the roductive structure
sector with the highest relative p )
weight in regional GDP.
Standardized tourism index
constructed from indicators from
the Monthly Survey of Tourist
Accommodation Establishments
(EMA.T) of INE, including Higher values reflect
overnight stays, passenger reater relative formal
Rewional tourism arrivals, average length of stay, & tourism
TUR & occupancy rates, RevPAR, ADR, . Positive
performance . . . accommodation
estimated accommodation units, erformance in
and estimated available bed P the region
places. Monthly data were gton:
annualized at the region—year
level and standardized through
z-scores before aggregation with
equal weights.
Budgetary-institutional proxy
for reglonal institutional Higher values indicate
capacity, calculated as the lati ional
within-year z-score of the greater relative regiona
. budgetary capacity to
. natural logarithm of annual . o
Regional regional investment budeet per finance territorial
GOV budgetary-institutional BI¢ . se'p development Positive
. capita. Budgetary information RS
capacity initiatives, compared

comes from the Public Sector
Budget Laws for 2015-2025 and
DIPRES budgetary records;
regional population data come
from the Central Bank of Chile.

with the national
average in the
same year.
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Table 1. Cont.
Variable Conceptual Definition Empirical Operationalization Interpretation Expected fl"heorehcal
Used Sign

Explores whether the
association between

. Product of the regional tourism tourism and -, .

Exploratory tourism-— . . PR . Positive theoretical
e performance index and the diversification varies .
TUR x GOV budgetary-institutional . R . expectation;
capacity interaction regional budgetary-institutional according to the empirically exploratory
P capacity proxy: TUR;; x GOVj;. level of

regional budgetary-

institutional capacity.

Note: DPR = regional productive diversification; EE = dominant economic structure; TUR = regional tourism
performance; GOV = regional budgetary-institutional capacity. DPR and EE are both derived from the sectoral
distribution of regional GDP, but they capture different dimensions of regional productive structure: DPR
measures sectoral dispersion through a normalized entropy index, whereas EE measures the relative weight of
the dominant sector. TUR and GOV are proxy-based indicators constructed from observable regional data. In this
study, TUR is not operationalized as regional tourism GDP or total tourism activity, but as a proxy for formal
accommodation-based tourism performance. GOV should not be interpreted as a direct measure of political
governance, institutional quality, public-sector effectiveness, interinstitutional coordination, planning capacity, or
tourism-specific governance, but as a budgetary-institutional proxy based on regional investment budget per
capita. Expected signs are theoretical and do not represent empirically confirmed effects. Source: Authors’ own
elaboration based on regional GDP and population data from the Central Bank of Chile, tourism accommodation
indicators from EMAT-INE, and regional investment budget data from the Public Sector Budget Laws 2015-2025
and DIPRES-Ministry of Finance of Chile.

2.3. Econometric Specification

The empirical association between regional productive diversification, dominant
economic structure, regional tourism performance, and regional budgetary-institutional
capacity is estimated using a regional panel data model with both region and year fixed
effects. This specification is consistent with the exploratory purpose of the study, as it allows
the analysis to assess within-region associations over time while controlling for persistent
regional characteristics and common temporal shocks [56]. Accordingly, the model is not
intended to identify causal effects, but rather to examine conditional empirical associations
within an exploratory regional panel framework [40]. The baseline specification is presented
in Equation (1):

DPRj¢ = Bg + B1EEit + BoTUR; + B3GOVi + B4 (TURy X GOVie) + 1y + A + &5 (1)

where DPR;; denotes productive diversification in region i and year ¢, measured through a
normalized sectoral entropy index. EE;; refers to the dominant regional economic structure,
operationalized as the share of the economic sector with the highest relative weight in total
regional GDP.

TUR;; corresponds to the standardized index of regional tourism performance, based
on formal accommodation-related tourism indicators.

GOV, represents the standardized budgetary-institutional proxy for regional capacity,
measured as the within-year z-score of the natural logarithm of annual regional investment
budget per capita.

The term y; captures time-invariant unobserved regional characteristics, such as
geographical conditions, historical trajectories, structural resource endowments, territorial
location, or persistent institutional features.

The term A; controls for common shocks affecting all regions in a given year, including
macroeconomic changes, national cycles, broad institutional shifts, or extraordinary events
such as the COVID-19 pandemic. The inclusion of both region and year fixed effects makes
it possible to control for time-invariant unobserved heterogeneity and common shocks,
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thereby reducing potential omitted-variable bias [56]. Given the limited size of the regional
panel, statistical inference is based on robust standard errors, as detailed in Section 2.4.

The parameter B; assesses whether greater dependence on a dominant economic
sector is associated with lower levels of regional productive diversification. This coefficient
is expected to be negative, insofar as a more concentrated productive structure may limit
sectoral variety, reduce productive relatedness, and restrict the emergence of alternative
development trajectories [2,7,33,53].

The parameter B, captures the direct association between regional tourism perfor-
mance and productive diversification. From a theoretical perspective, a positive sign may
be expected, as greater tourism activity could stimulate complementary services, local
suppliers, employment, and new economic activities. However, this association is not
assumed to be automatic, since the capacity of tourism to contribute to diversification
depends on whether tourism flows become embedded in the regional productive system
and generate broader linkages beyond the tourism sector itself [9-11].

The parameter 3 measures the association between the budgetary-institutional proxy
and productive diversification. A positive sign may be expected insofar as greater relative
budgetary capacity may facilitate territorial investment, planning instruments, and pro-
ductive articulation [47,57]. However, broader government quality and its system-wide
benefits for regional policy effectiveness are more directly associated with the quality of
regional government and institutional performance [58]. Given the proxy-based nature
of GOV, this coefficient should therefore be interpreted as an association with regional
budgetary-institutional capacity rather than as evidence of the effect of governance quality,
institutional effectiveness, or public-sector performance.

The parameter B4 captures the exploratory interaction between tourism performance
and regional budgetary-institutional capacity. A positive and statistically significant value
of this coefficient would indicate that the association between tourism and productive
diversification strengthens as GOV increases. Conversely, a non-significant coefficient
would indicate that the model does not provide robust empirical evidence of a statistically
confirmed conditional association. Therefore, the interaction term is included to evaluate
an analytical expectation, not to assume in advance that such a conditional mechanism is
empirically confirmed.

Because the model includes an interaction term, the model-implied marginal asso-
ciation between tourism performance and regional productive diversification may vary
according to the level of regional budgetary-institutional capacity. Based on Equation (1),
the marginal association of tourism performance with productive diversification is ex-
pressed in Equation (2):

dDPR;
JOTUR;¢

= B + B4GOVj ()

Equation (2) indicates that the model-implied marginal association between tourism
performance and regional productive diversification depends on the value of GOV. Con-
ceptually, this expression allows the study to examine whether the tourism—diversification
association varies across different levels of regional budgetary-institutional capacity. How-
ever, the empirical validity of this conditional mechanism depends on the sign, magnitude,
and statistical significance of the estimated interaction term. Therefore, Equation (2) should
be interpreted as an analytical expression derived from the model specification, not as
evidence of a statistically confirmed moderating effect unless B4 is statistically significant.

2.4. Estimation Strategy, Robustness Checks, Diagnostics, and Limitations

Following the econometric specification presented in Section 2.3, the model is esti-
mated as a two-way fixed-effects panel specification, incorporating both region and year
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fixed effects. Region fixed effects control for time-invariant regional characteristics, while
year fixed effects account for common shocks affecting all regions in a given year, including
macroeconomic fluctuations, national policy cycles, broad institutional changes, and the
disruptive effects of the COVID-19 pandemic. This specification focuses on within-region
variation over time and supports the interpretation of the results as conditional empirical
associations rather than causal effects [30,56].

The statistical analysis was conducted using R [59]. The dataset was organized as a bal-
anced region-year panel, and the empirical specification incorporated both region and year
fixed effects. Statistical inference in the baseline specification is based on heteroskedasticity-
consistent HC3 robust standard errors. HC3 was selected because the empirical analysis
relies on a relatively small regional panel and because this estimator provides a leverage-
adjusted correction for heteroskedasticity-sensitive observations, consistent with the logic
of heteroskedasticity-consistent covariance estimation [60,61].

However, given the panel structure of the data, potential within-region dependence
over time cannot be ignored. Since the observations correspond to regions followed across
several years, the error terms may deviate from the classical assumptions of homoskedas-
ticity and independence. Therefore, in addition to the HC3 baseline inference, standard
errors clustered at the regional level were estimated as a robustness check. This alternative
variance—covariance estimator allows for potential correlation of the error terms within
each region over time [62]. The clustered specification does not modify the estimated
coefficients, but provides an alternative assessment of statistical inference. Given the lim-
ited number of regional clusters, the clustered estimates are interpreted cautiously and
are treated as complementary robustness evidence rather than as a replacement for the
HC3-based baseline inference. The comparison between HC3-based and region-clustered
inference is used to evaluate whether the main substantive conclusions are sensitive to the
choice of variance—covariance estimator.

Although the inclusion of region and year fixed effects reduces potential biases associ-
ated with time-invariant omitted variables and common shocks across regions, the results
should not be interpreted as causal effects. A causal interpretation would require addi-
tional identification assumptions that cannot be fully verified in this empirical context [30].
This caution is especially important because the empirical strategy relies on proxy-based
measurements for both regional tourism performance and regional budgetary-institutional
capacity. Accordingly, the results should be interpreted as associative evidence within the
proposed analytical framework rather than as a definitive causal demonstration.

Several econometric diagnostics were considered to assess the reliability of the esti-
mated model. Multicollinearity was assessed using Variance Inflation Factors (VIFs). This
diagnostic is particularly relevant because the model includes an interaction term between
tourism performance and regional budgetary-institutional capacity. Verifying the absence
of severe collinearity problems helps support the stability of the estimated coefficients,
including the coefficient associated with the interaction term.

Given the proxy-based nature of the empirical strategy, additional robustness checks
could further disaggregate the composite tourism performance index into individual com-
ponents, such as visitor arrivals, overnight stays, average length of stay, occupancy rates,
accommodation capacity indicators, and lodging-performance measures such as RevPAR
and ADR. This would make it possible to assess whether the relationship between tourism
performance, regional budgetary-institutional capacity, and productive diversification
depends on the specific dimension of tourism activity used in the empirical specification.

Similarly, future robustness checks could explore alternative observable components of
regional budgetary-institutional capacity, where data availability allows. This would help
assess whether the results remain consistent when regional institutional capacity is approx-
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imated through more specific budgetary, planning-related, or coordination-related indica-
tors rather than through a budgetary proxy based on regional investment capacity [47,63].

The analysis has several limitations. First, the absence of a direct and fully comparable
measure of regional tourism GDP limits the possibility of estimating the total economic
contribution of tourism at the subnational level. Second, tourism is a cross-cutting activity
whose effects are distributed across several branches of the service economy, making it
difficult to isolate it as an autonomous sector within regional accounts. Third, the composite
tourism index may conceal heterogeneity among its internal components and does not
fully capture unobserved tourism, informal accommodation, day visitors, or other forms
of visitor mobility [50]. Fourth, the GOV proxy captures regional investment capacity
but does not fully represent the broader political, institutional, planning, coordination,
or tourism-specific dimensions of territorial governance [22-24,46]. Fifth, the size and
temporal scope of the regional panel may restrict the model’s ability to capture long-term
structural dynamics. Finally, endogeneity cannot be completely ruled out, particularly due
to potential reverse causality or omitted time-varying factors [30].

These limitations do not invalidate the analysis, but they define the appropriate scope
of interpretation. The empirical strategy should therefore be understood as an exploratory
regional panel approach aimed at assessing whether the proposed associations between
dominant economic structure, tourism performance, regional budgetary-institutional ca-
pacity, and productive diversification are consistent with observable regional patterns. This
interpretation is consistent with the use of public, comparable, and region-year data from
official sources, including regional economic and population data from the Central Bank of
Chile, tourism indicators from EMAT-INE, and public budgetary information associated
with regional investment capacity [26,27,29,54].

3. Results

This section presents the empirical results of the fixed-effects panel model estimated
to examine the association between dominant economic structure, regional tourism per-
formance, regional budgetary-institutional capacity, and productive diversification across
Chilean regions. Consistent with the methodological strategy described above, the esti-
mates are interpreted as exploratory associations based on proxy variables constructed
from observable regional data. The model includes both region and year fixed effects and
reports heteroskedasticity-consistent HC3 robust standard errors as the baseline inferential
strategy [60,61]. In addition, a robustness check using region-clustered standard errors is
presented to assess whether the main conclusions are sensitive to potential within-region
dependence over time [62].

The analysis does not aim to establish definitive causal effects. Rather, it assesses
whether the estimated patterns are consistent with the analytical framework proposed in
this study, particularly regarding the association between tourism performance and produc-
tive diversification, and the possible moderating role of regional budgetary-institutional
capacity. Given the proxy-based nature of TUR and GOV, as well as the exploratory
character of the interaction term, the results are interpreted cautiously [30].

From the perspective of sustainable regional development, this empirical assessment
evaluates tourism not as an automatic driver of structural transformation, but as a potential
territorial opportunity embedded in broader structural and institutional conditions. This
distinction is particularly important in resource-dependent regions, where productive
concentration may limit the extent to which tourism-related activities are translated into
broader diversification processes.
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3.1. Fixed-Effects Model Results

Table 2 reports the results of the two-way fixed-effects panel estimation. The model
includes dominant economic structure (EE), regional tourism performance (TUR), regional
budgetary-institutional capacity (GOV), and the exploratory interaction term between
tourism performance and regional budgetary-institutional capacity (TUR x GOV). Region
fixed effects control for time-invariant territorial heterogeneity, while year fixed effects
account for common shocks affecting all regions in each year [56].

Table 2. Fixed-effects panel estimation with robust standard errors.

Variable Coefficient Robust Std. Error HC3 t-Value p-Value 95% CI
TUR—regional tourism —0.003 0.003 ~1.162 0.247 [—0.009, 0.002]
performance
GOV—regional
budgetary-institutional capacity 0.008 0.014 0.571 0.569 [—0.020, 0.036]
EE—dominant economic —0.737 0.052 —14.186 <0.001 [—0.840, —0.634]
structure
TUR x GOV—interaction term 0.000307 0.001458 0.211 0.833 [—0.003, 0.003]

Model information: Dependent variable: DPR. Observations = 165. Regions = 15. Period = 2015-2025. Region
fixed effects: Yes. Year fixed effects: Yes. Robust standard errors: HC3. R? = 0.992. Adjusted R? = 0.991. Notes:
DPR = regional productive diversification; TUR = regional tourism performance; GOV = regional budgetary-
institutional capacity; EE = dominant economic structure. The model includes region and year fixed effects. Robust
standard errors were estimated using the HC3 method. TUR and GOV are proxy-based variables constructed
from observable regional indicators. TUR does not directly measure regional tourism GDP and is mainly based
on formal accommodation-related tourism indicators. GOV corresponds to a budgetary-institutional proxy and
should not be interpreted as a direct measure of governance quality, public-sector effectiveness, institutional
coordination, planning capacity, or tourism-specific governance. Coefficients should be interpreted as conditional
associations within the specified model, not as strict causal effects. Source: Authors” own elaboration.

Before interpreting the estimates, two measurement issues should be emphasized.
First, in this study, TUR is not operationalized as regional tourism GDP or as a comprehen-
sive measure of the tourism economy. It approximates observable tourism performance
through formal accommodation-related indicators, including arrivals, overnight stays, av-
erage length of stay, occupancy rates, RevPAR, ADR, estimated accommodation units, and
estimated available bed places. Therefore, it does not fully capture day visitors, informal
accommodation, non-accommodation tourism activities, business travel without overnight
stays, or other forms of tourism-related expenditure that may be relevant in mining and
resource-dependent regions [50]. Second, in this study, GOV is not operationalized as a
direct or comprehensive measure of governance quality, public-sector effectiveness, institu-
tional coordination, planning capacity, or tourism-specific governance. It is used strictly as
a budgetary-institutional proxy based on observable regional public investment capacity.
Accordingly, the estimated coefficients should be interpreted as conditional associations
within the specified model, not as causal effects [30].

The results show that dominant economic structure is the only explanatory variable
that remains statistically significant in the two-way fixed-effects specification with HC3
robust standard errors. The coefficient of EE is negative and highly significant (3 = —0.737,
p < 0.001), indicating that, within the estimated model, a higher concentration of regional
output in a dominant economic activity is associated with lower levels of productive
diversification. This is the clearest and most statistically robust association identified in the
baseline model.

This result should be interpreted in light of the construction of the variables. DPR and
EE are both derived from the sectoral composition of regional GDP, although they capture
different dimensions of that structure. DPR measures overall sectoral dispersion through
a normalized entropy index, whereas EE captures the relative weight of the dominant
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sector. Therefore, the high R? should not be interpreted as evidence of causal explanatory
power, but as reflecting, at least in part, the close structural relationship between sectoral
concentration and productive diversification within a two-way fixed-effects specification.

In contrast, TUR, GOV, and TUR x GOV do not show statistically significant as-
sociations with productive diversification. TUR presents a negative but non-significant
coefficient (p = —0.003, p = 0.247), indicating that the model does not provide statistically
robust evidence that the accommodation-based tourism performance proxy is indepen-
dently associated with higher productive diversification. GOV presents a positive but
non-significant coefficient (3 = 0.008, p = 0.569), suggesting that the specific budgetary-
institutional proxy used in this study does not provide sufficient statistical evidence of
an autonomous association with productive diversification. Finally, the interaction term
is close to zero and statistically non-significant (3 = 0.000307, p = 0.833), meaning that
the proposed conditional mechanism remains analytically plausible but is not empirically
confirmed by the preferred specification.

These non-significant results should not be interpreted as evidence that tourism or
institutional capacity are irrelevant for regional development. Rather, they indicate that the
estimated model does not provide sufficient statistical support for direct or moderating
associations involving TUR, GOV, or TUR x GOV once dominant economic structure,
region fixed effects, and year fixed effects are controlled for. Overall, the results point
to a robust negative association between dominant economic structure and productive
diversification, while providing no statistically robust evidence of a direct tourism-based
or budgetary-institutional capacity-conditioned diversification mechanism.

As an additional robustness check, Table 3 reports the same two-way fixed-effects
specification using standard errors clustered at the regional level. This alternative infer-
ence strategy accounts for potential within-region dependence over time [62]. Because
the underlying model specification is identical to that reported in Table 2, the estimated
coefficients remain unchanged; only the standard errors and p-values are recalculated using
a region-clustered variance—covariance matrix.

Table 3. Robustness check using region-clustered standard errors.

Variable Coefficient Region-Clustered SE p-Value
EE —0.737 0.079 <0.001
TUR —0.003 0.002 0.166
GOV 0.008 0.014 0.561
TUR x GOV 0.000 0.001 0.818

Notes: This table reports the same two-way fixed-effects specification presented in Table 2, but with standard
errors clustered at the regional level. The estimated coefficients remain unchanged because the model specification
is identical; only the variance-covariance matrix used for statistical inference is modified. Region-clustered
standard errors allow for potential correlation of the error terms within each region over time. Given the limited
number of regional clusters, these estimates are interpreted as a complementary robustness check rather than as
the main inferential strategy. Source: Authors’ own elaboration.

The region-clustered results provide a robustness assessment of the baseline HC3
inference. The estimated coefficients are unchanged because the underlying fixed-effects
specification is identical; only the variance—covariance estimator used for inference is
modified. Under clustered standard errors, dominant economic structure remains neg-
atively and statistically significantly associated with regional productive diversification,
whereas TUR, GOV, and TUR x GOV remain statistically non-significant. Therefore, the
main substantive interpretation is not driven by the use of HC3 robust standard errors.
Nevertheless, because the number of regional clusters is limited, the clustered estimates are
interpreted cautiously and are reported as complementary robustness evidence rather than
as the primary inferential strategy.
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3.2. Structural and Institutional Conditions for Productive Diversification

The key implication of the model is that regional productive diversification appears to
be more strongly constrained by dominant economic structure than explained by tourism
performance or regional budgetary-institutional capacity in isolation. The negative and
statistically significant coefficient associated with EE indicates that, within regions and
over time, increases in the relative weight of the dominant sector are associated with lower
levels of productive diversification. Among the variables included in the model, EE is the
only coefficient that remains statistically significant after controlling for region and year
fixed effects and using robust inference strategies.

This association is consistent with the central argument of this study: when the
regional productive structure is strongly concentrated in a dominant activity, the capacity
to generate new economic combinations, productive linkages, and alternative development
trajectories tends to be restricted. In mining regions, this result can be interpreted as
exploratory evidence consistent with the literature documenting an inverse relationship
between natural resource dependence and productive diversification [2,7,33,39]. However,
because EE is operationalized as the share of the dominant sector in regional GDP, the
result also captures broader patterns of structural concentration in regions where mining is
not the main economic activity.

From a sustainable regional development perspective, this finding is particularly
relevant. A highly concentrated economic structure may limit a territory’s capacity to
absorb, articulate, and expand the potential effects of complementary sectors such as
tourism. In this sense, the result reinforces the idea that tourism is unlikely to operate as
an autonomous mechanism of diversification when it is embedded in regional economies
characterized by low sectoral variety, weak productive linkages, or strong dependence on a
dominant activity [6,9,10,53].

The non-significant coefficients associated with TUR, GOV, and TUR x GOV support a
cautious interpretation of the tourism-diversification mechanism proposed in the analytical
framework. The results do not provide statistically robust evidence that observable tourism
intensity is directly associated with higher productive diversification, nor that regional
budgetary-institutional capacity independently explains diversification or significantly
strengthens the tourism-diversification relationship. This does not imply that tourism or
governance-related capacities are irrelevant for regional development. Rather, it suggests
that their contribution may depend on broader structural, institutional, and territorial
conditions that are not fully captured by the proxy variables used in this study.

This interpretation is important because it prevents an automatic reading of tourism as
a direct route to structural transformation. Although tourism may stimulate complementary
services, employment creation, local demand, and productive linkages, the estimated model
does not confirm that these channels translate into higher productive diversification in a sta-
tistically robust way [9-12]. Similarly, the non-significant coefficient of GOV suggests that
budgetary capacity alone may not adequately capture the institutional, political, planning,
and coordination capacities required to support diversification processes [22,23,46,47].

Consequently, the strongest interpretation of this section is that regional produc-
tive diversification appears to depend less on observable tourism intensity or budgetary-
institutional capacity in isolation and more on the structural conditions of the territory.
Tourism remains conceptually relevant within the analytical framework, but the empirical
results suggest that its diversification potential does not materialize automatically and is
not statistically confirmed by the estimated interaction term. In highly specialized territo-
ries, policies aimed at strengthening tourism should therefore be articulated with broader
strategies of productive diversification, local supplier development, institutional capacity
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building, and territorial coordination, with particular attention to the structural constraints
imposed by dominant economic activities [6,7,53,64].

3.3. Interpretation of the Marginal Association of Tourism

Because the estimated model includes an interaction term between regional tourism
performance and regional budgetary-institutional capacity, the association between tourism
and productive diversification should not be interpreted solely through the direct coefficient
of TUR. As indicated in Equation (2), this association also depends on the coefficient of the
interaction term TUR x GOV and on the relative level of GOV.

Accordingly, the coefficient of TUR must be interpreted jointly with the interaction
term. In analytical terms, this means that the model-implied marginal association between
tourism performance and productive diversification may vary across regions and years
depending on regional budgetary-institutional capacity. However, the empirical relevance
of this interpretation depends not only on the sign and magnitude of the interaction
coefficient, but also on its statistical significance. In the present specification, neither the
direct coefficient of tourism performance nor the tourism-budgetary-institutional capacity
interaction is statistically significant.

Since GOV is constructed as a z-score-standardized proxy, its values are interpreted rel-
ative to the sample mean. Negative values of GOV indicate regional budgetary-institutional
capacity below the sample average, values close to zero represent average capacity, and
positive values indicate capacity above the sample average.

The model-implied marginal association between tourism performance and productive
diversification is given by:

dDPR;,
JTUR;

The hat notation indicates estimated quantities obtained from the fixed-effects model.
Thus, B, and j, refer to the estimated coefficients of TUR and TUR x GOV, respectively.
By substituting these estimated coefficients into the marginal association expression, the

= B2 + B4GOVj

model-implied association can be written as follows:

JDPR;,
JTUR,,

= —0.003486 + 0.000307GOV;

This expression indicates that the model-implied marginal association between
tourism performance and productive diversification is slightly negative when GOV is
close to the sample mean and becomes only marginally less negative as regional budgetary-
institutional capacity increases. The coefficient associated with the interaction term is
positive but very small, indicating that changes in GOV generate only minimal variation in
the marginal association of tourism performance with productive diversification. Therefore,
although the interaction coefficient is not exactly zero, its substantive magnitude is limited.

This interpretation must be treated with caution. The direct coefficient of TUR is not
statistically significant (p = 0.247), and the interaction term TUR x GOV is also not statisti-
cally significant (p = 0.833). Consequently, the model-implied marginal association should
not be interpreted as robust statistical evidence of a differentiated tourism association
across levels of regional budgetary-institutional capacity. Rather, it should be understood
as an analytical derivation from the estimated interaction specification.

To assess the uncertainty surrounding this model-implied marginal association, confi-
dence intervals were calculated using the robust HC3 variance—covariance matrix of the
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estimated coefficients. Specifically, the standard error of the marginal association was
computed as:

SE(METur(8)) = \/Vaf(Bz) +g2Var(f4) +2gCov (B2, B4)

where g denotes a selected standardized level of GOV, and Var( Bz), Var( B4), and
Cov(Bz, ,34) are obtained from the robust HC3 variance—covariance matrix. METygr(g)
denotes the model-implied marginal association of TUR with DPR at that selected level
of GOV.

Clos%,(g) = [METUr(g) — 1.96 X SE(METUR(g)), METUR(8) + 1.96 X SE(METUR(Z))]

This procedure allows the analysis to evaluate whether the marginal association differs
statistically from zero across alternative levels of regional budgetary-institutional capacity.

Table 4 reports the calculated marginal associations at selected standardized levels
of GOV.

Table 4. Calculated marginal association between tourism performance and productive diversification
across standardized levels of regional budgetary-institutional capacity.

Analytical
Scenario

Level of GOV

. Calculated . .
Standardized . 95% Confidence Substantive
Marginal Robust SE .
R Interval Interpretation
Association

The calculated marginal
association is slightly

Very low capacity -2 —0.004100 0.002660 [~0.009314, negative, but the
0.001114] . .
confidence interval crosses
zero.
The calculated marginal
association remains
Low capacity -1 —0.003793 0.002431 [~0.008558, negative, but it is not
0.000972] .o .
statistically different from
zero.
At the sample mean of
GOV, the marginal
. _ [—0.009363, association corresponds to
Average capacity 0.003486 0.002998 0.002391] the estimated coefficient of
TUR, which is not
statistically significant.
The calculated marginal
[-0.011098 association becomes
High capacity —0.003179 0.004040 y ! slightly less negative, but
0.004740] . .
the confidence interval
continues to include zero.
The marginal association
[0.013225 remains statistically
Very high capacity —0.002872 0.005282 0 0'07 481] ! non-significant, indicating

no robust evidence of a
differentiated effect.

Note: GOV is a z-score-standardized proxy of regional budgetary-institutional capacity. The calculated marginal
associations are obtained by substituting selected standardized levels of GOV into the interaction expression
derived from the estimated model. Robust standard errors and 95% confidence intervals were calculated using the
HC3 variance—covariance matrix of the estimated coefficients. Since neither TUR nor TUR x GOV is statistically
significant, these values should be interpreted as model-based analytical calculations, not as statistically robust
marginal effects or causal estimates. Source: Authors” own elaboration based on the estimated fixed-effects
panel model.

https://doi.org/10.3390/su18136700


https://doi.org/10.3390/su18136700

Sustainability 2026, 18, 6700

19 of 29

Figure 2 provides a graphical representation of the model-implied marginal association
between tourism performance and productive diversification across standardized levels of
regional budgetary-institutional capacity. The solid line represents the calculated marginal
association, while the gray band represents the 95% confidence interval derived from the
robust HC3 variance—covariance matrix. Contrary to the initial theoretical expectation,
the estimated interaction does not indicate that regional budgetary-institutional capacity
amplifies the association between tourism performance and productive diversification in
a statistically robust way. Instead, the interaction coefficient is positive but very small,
implying a nearly flat and only slightly increasing marginal association as GOV increases.
Since the confidence interval crosses zero across the standardized range of GOV, the figure
should be interpreted only as an analytical representation of the estimated model, not as
evidence of a statistically significant moderating effect.
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Figure 2. Model-implied marginal association between tourism performance and productive diver-
sification across standardized levels of regional budgetary-institutional capacity. Note: The figure
plots the model-implied marginal association between TUR and DPR across standardized levels of
GOV. Since GOV is a standardized budgetary-institutional proxy, GOV = 0 represents the sample
mean, whereas GOV = —1 and GOV = 1 represent one standard deviation below and above the mean,
respectively. The gray band represents the 95% confidence interval calculated from the HC3 robust
variance—covariance matrix. Because neither the direct coefficient of TUR nor the interaction term
TUR x GOV is statistically significant, the figure should be interpreted as an analytical representation
of the estimated specification, not as evidence of a statistically significant moderating effect, causal
threshold, or empirically confirmed nonlinear pattern. Source: Authors” own elaboration based on
the estimated fixed-effects panel model.

The relationship described above must therefore be interpreted cautiously. Although
the literature highlights heterogeneity and non-linearities in the relationship between
tourism and economic development, showing that tourism associations may vary according
to economic and temporal contexts, the model estimated in this study does not provide suf-
ficient statistical evidence to confirm a moderating role of regional budgetary-institutional
capacity in the relationship between tourism and productive diversification [4,12,65]. In
this sense, the central result is not that regional budgetary-institutional capacity amplifies
the association between tourism and diversification, but rather that the contribution of
tourism to diversification does not emerge as a statistically robust direct or conditional
association in this exploratory specification.
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From the perspective of sustainable regional development, this interpretation is rele-
vant because it avoids assuming that tourism expansion automatically leads to productive
diversification. Instead, the results suggest that tourism should be understood as a po-
tential territorial opportunity whose contribution may depend on broader structural and
institutional conditions, although this dependency is not statistically verified through the es-
timated interaction term in the present model. In the final specification, the evidence points
more strongly toward the constraining role of dominant economic structure than toward
a statistically confirmed tourism-based or budgetary-institutional capacity-conditioned
diversification mechanism.

3.4. Synthesis and Identification Considerations

Taken together, the empirical results partially support the analytical framework pro-
posed in this study. The strongest and most consistent finding is the negative association
between dominant economic structure and regional productive diversification. This result
remains substantively unchanged when region-clustered standard errors are used as a
robustness check, suggesting that the main interpretation is not driven by the choice of
variance—covariance estimator.

By contrast, the model does not provide sufficient statistical evidence to affirm that
regional tourism performance, regional budgetary-institutional capacity, or their interac-
tion are robustly associated with higher levels of productive diversification in the final
specification. This does not imply that tourism or institutional conditions are irrelevant for
regional development. Rather, it indicates that, as operationalized in this study, observable
accommodation-based tourism performance and regional investment budget per capita
do not show statistically robust direct or conditional associations with productive diver-
sification once dominant economic structure, region fixed effects, and year fixed effects
are considered.

This interpretation reinforces the central argument of the article: tourism should not
be understood as an autonomous mechanism of structural transformation in resource-
dependent regions. Its potential contribution to sustainable regional development ap-
pears to depend on broader productive, institutional, and territorial conditions, includ-
ing local supplier linkages, complementary infrastructure, planning capacity, territorial
coordination, and productive development strategies [6,9,10,64]. However, the specific
tourism-budgetary-institutional capacity interaction tested in the empirical model is not
statistically confirmed.

These findings must be interpreted in light of the identification strategy adopted in
the study. The two-way fixed-effects specification controls for time-invariant regional
heterogeneity and common year effects, allowing the analysis to examine within-region
associations over time. Nevertheless, the estimates should not be interpreted as strict causal
effects, since potential endogeneity related to reverse causality or omitted time-varying
factors cannot be fully ruled out [30,56].

The proxy-based nature of TUR and GOV also defines the scope of interpretation. In
this study, TUR is operationalized as a proxy for formal accommodation-based regional
tourism performance, rather than as a measure of regional tourism GDP or total tourism
activity. Similarly, GOV is operationalized as a budgetary-institutional proxy based on
regional investment budget per capita, rather than as a comprehensive measure of gover-
nance quality, institutional effectiveness, planning capacity, interinstitutional coordination,
or tourism-specific governance.

Overall, the evidence points more strongly toward the constraining role of dominant
economic structure than toward a statistically confirmed tourism-based or budgetary-
institutional capacity-conditioned diversification mechanism. Accordingly, tourism may
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constitute a territorial opportunity for resource-dependent regions, but the results do not
support the assumption that such an opportunity automatically translates into productive
diversification or that it is significantly amplified by the budgetary-institutional proxy used
in this study.

4. Discussion

The exploratory results of this study provide a more nuanced understanding of pro-
ductive diversification in resource-dependent regions. Rather than supporting the view
that tourism operates as an autonomous driver of regional transformation, the findings
show that productive diversification is most strongly associated with dominant economic
structure. The negative and statistically significant coefficient of EE suggests that pro-
ductive concentration remains a major constraint on diversification. This interpretation
remains substantively unchanged when standard errors are clustered at the regional level
as a robustness check, indicating that the main conclusion is not driven by the baseline
HCS3 inference strategy. By contrast, regional tourism performance, regional budgetary-
institutional capacity, and their interaction do not show statistically robust associations
with productive diversification once region and year fixed effects and alternative inference
strategies are considered.

This interpretation contributes to the literature by shifting the focus from whether
tourism promotes economic growth to whether tourism is associated with structural di-
versification under resource-dependent conditions. Tourism expansion, sectoral growth,
and productive diversification are not equivalent processes. While tourism may generate
economic activity, employment, and service-sector dynamism, its contribution to structural
transformation depends on the extent to which it becomes embedded in local productive
systems, generates linkages, and contributes to broader territorial capabilities [9,10,34]. This
reading is consistent with evidence documenting the heterogeneous relationship between
tourism and economic performance across countries and levels of development [57], as
well as with studies highlighting the role of institutional quality in translating tourism
activity into broader development outcomes [4,12,14,15,65].

The strongest empirical finding concerns the role of dominant economic structure.
In mining and resource-dependent territories, the negative association between EE and
productive diversification is consistent with the literature emphasizing the persistence of
concentrated productive structures and the constraints they impose on long-term structural
transformation [2,33,39,66]. More broadly, this result aligns with evidence on premature
deindustrialization, which suggests that Latin American economies have faced reduced
opportunities for industrial upgrading and structural diversification at lower levels of
income. From this perspective, the existing productive base may condition the absorptive
capacity of new activities, reducing the likelihood that complementary sectors, such as
tourism, generate effective diversification processes unless they become articulated with
the regional economy.

This does not imply that specialized or resource-dependent territories lack diversifica-
tion opportunities. Resource-based sectors may generate productive linkages, particularly
through backward linkages, when productive capabilities, institutional coordination, and
favorable territorial conditions are present [6,40]. The central issue is therefore not only
the presence of a dominant activity, but also the capacity of the territory to transform
specialization—and potentially complementary sectors such as tourism—into platforms
for productive articulation. In the framework of this study, such opportunities appear
restricted when structural concentration is persistent or when intersectoral linkages do not
reach sufficient territorial density.
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The non-significant coefficient associated with regional tourism performance intro-
duces an important distinction with respect to the Tourism-Led Growth Hypothesis, which
has traditionally emphasized tourism as a driver of economic growth. The findings do
not reject the relevance of tourism for regional development, but they suggest that higher
observable tourism intensity does not necessarily translate into higher productive diversi-
fication. This interpretation is consistent with evidence emphasizing heterogeneous and
context-dependent relationships between tourism and economic outcomes [4,12,15,65,67].
Consequently, tourism should not be understood as an automatic functional substitute for
dominant or traditional sectors, but as a cross-cutting activity whose structural contribution
depends on its integration with the regional productive system.

The role of regional budgetary-institutional capacity also requires careful interpreta-
tion. GOV is not a direct measure of political governance, institutional quality, public-sector
effectiveness, or tourism-specific governance, but a budgetary-institutional proxy for re-
gional capacity. Its positive but non-significant coefficient suggests that the proxy used in
this study does not provide sufficient statistical evidence of an autonomous association
with productive diversification. This result should not be interpreted as evidence that
institutional and coordination capacities are irrelevant. Rather, it highlights the difficulty of
capturing complex institutional processes through observable budgetary indicators. This
interpretation remains consistent with the literature identifying institutions and govern-
ment quality as relevant determinants of regional development, investment returns, and
territorial policy effectiveness [21,47,58,63], as well as with tourism studies showing that
institutional conditions may shape how tourism activity is translated into broader economic
outcomes [68,69].

Similarly, the interaction term between tourism performance and regional budgetary-
institutional capacity does not provide statistically robust evidence of a moderating effect.
Contrary to the initial conceptual expectation, the model does not confirm that regional
budgetary-institutional capacity strengthens the association between tourism performance
and productive diversification. This does not invalidate the conceptual relevance of the
mechanism, but it prevents the study from claiming that GOV operates as a statistically
confirmed moderator in the estimated specification. The relationship among tourism,
institutional capacity, and diversification should therefore be understood as a plausible an-
alytical hypothesis, not as an empirically confirmed mechanism. This reading is consistent
with studies documenting context-dependent relationships between tourism and economic
performance [4,65], as well as with the literature emphasizing the role of institutional
quality and government capacity in shaping territorial development outcomes and the
returns of public investment [47,58].

Taken together, these findings support a cautious interpretation of tourism within
sustainable regional development strategies. Tourism does not emerge as an autonomous
driver of structural transformation, and the model does not confirm that its contribution
is statistically conditioned by regional budgetary-institutional capacity. The evidence
points instead to a more defensible interpretation: dominant economic structure acts as
the most robust constraint on diversification, while tourism performance and GOV, as
measured in this study, do not exhibit statistically robust direct or moderating associations.
This interpretation is compatible with approaches that conceive regional development as a
process conditioned by territorial capabilities, productive structures, and institutions, rather
than by the isolated expansion of a single economic sector. It also relates to perspectives
that highlight the role of economic complexity and institutional capabilities in overcoming
resource-dependent trajectories [6,7,64,70].

From a public policy perspective, the results suggest that tourism promotion is an
insufficient condition for advancing productive diversification and regional sustainability.
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Public policies should not focus exclusively on increasing tourist flows, destination pro-
motion, or sector-specific infrastructure. Instead, they should aim to reduce the structural
constraints derived from productive concentration, strengthen local supplier networks,
integrate tourism with other economic sectors, and improve the planning conditions re-
quired to articulate long-term territorial strategies [6,40,47,64]. This orientation is especially
relevant in regions where the dominant economic structure limits the emergence of new
activities and reduces the absorptive capacity of complementary sectors.

The Atacama Region can be understood as a contextual illustration of this broader
regional pattern, but not as an independent case study or as a separate empirical test. Its
high level of extractive specialization and its natural, cultural, and heritage-based tourism
assets help visualize the central tension analyzed in this article: in resource-dependent
territories, tourism may represent an opportunity for diversification, but this opportunity
does not materialize automatically. It requires articulation with broader strategies of
institutional capacity building, local supplier development, productive coordination, and
territorial planning [23-25,46].

Overall, the discussion reinforces the central argument of the article: productive
diversification in resource-dependent regions cannot be explained by tourism performance
alone. The potential contribution of tourism to sustainable regional development depends
on the structural and institutional conditions under which tourism activity is embedded.
In the estimated model, and under both HC3 and region-clustered inference, the most
robust empirical evidence points to the constraining role of dominant economic structure,
while the direct and conditional associations involving tourism and regional budgetary-
institutional capacity remain statistically unconfirmed. Therefore, the relevant analytical
and policy question is not whether tourism can grow, but under what territorial conditions
tourism can contribute to productive articulation, local value retention, and more resilient
regional development trajectories [6,40,64].

5. Conclusions

This study examined productive diversification in regional economies shaped by
dominant economic structures, incorporating regional tourism performance and regional
budgetary-institutional capacity within an analytical framework oriented toward sustain-
able regional development. Rather than treating tourism as an autonomous driver of
regional transformation, the study assessed whether tourism performance is associated
with productive diversification once structural concentration and regional budgetary-
institutional capacity are considered. The analysis was based on an exploratory regional
panel of Chilean regions over the period 2015-2025, using proxy-based variables and a
two-way fixed-effects specification with HC3 robust standard errors as the baseline inferen-
tial strategy, complemented by region-clustered standard errors as a robustness check.

The main empirical finding is that dominant economic structure constitutes the most
robust constraint on regional productive diversification. The coefficient associated with EE
is negative and statistically significant, indicating that a higher concentration of regional
output in a dominant activity is associated with lower levels of diversification. In mining
regions, this result is consistent with the literature on resource-dependent economies, which
emphasizes the persistence of concentrated productive structures and the limitations they
impose on long-term processes of structural transformation [2,33,39,66]. More broadly,
the finding suggests that productive concentration may reduce sectoral variety, weaken
alternative development trajectories, and limit the capacity of regional economies to move
toward more resilient and diversified structures.

By contrast, regional tourism performance does not show a statistically significant
association with productive diversification in the final fixed-effects specification. Therefore,
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the results do not support the claim that higher observable tourism intensity translates
directly into higher levels of regional productive diversification. This finding reinforces
the need to distinguish between tourism expansion, sectoral growth, and structural trans-
formation. Tourism may generate economic dynamism, employment, and service-sector
activity, but it does not necessarily produce productive diversification if it is not articulated
with local suppliers, productive capabilities, complementary infrastructure, and long-term
territorial strategies [9-11].

Regional budgetary-institutional capacity, measured through GOV as a budgetary-
institutional proxy, also does not show a statistically significant direct association with
productive diversification. This result should not be interpreted as evidence that broader
institutional and coordination capacities are irrelevant for regional development. Rather, it
indicates that the specific proxy used in this study does not provide sufficient statistical
evidence of an autonomous association with productive diversification once region fixed
effects, year fixed effects, dominant economic structure, tourism performance, and the
interaction term are incorporated. The findings therefore call for caution when using
budgetary capacity as a proxy for broader institutional, political, planning, and coordination
processes [47,58,63].

The interaction term between tourism performance and regional budgetary-institutional
capacity is also not statistically significant. Consequently, the study does not provide sufficient
evidence to affirm that regional budgetary-institutional capacity robustly moderates the
relationship between tourism and productive diversification. This interpretation remains
consistent with studies highlighting the role of institutional conditions in translating tourism
activity into broader development outcomes, but it requires caution regarding the magnitude
and specific form of this mechanism in the estimated specification [47,48,58,71]. In this study,
the tourism-budgetary-institutional capacity interaction should therefore be understood as an
analytical hypothesis that remains conceptually relevant, but not as a statistically confirmed
empirical mechanism.

The main theoretical contribution of this study is to show that the relationship between
tourism and productive diversification should not be understood as direct, automatic,
or homogeneous. Rather, it should be interpreted in relation to structural constraints,
institutional capacities, and possibilities for territorial articulation. In this sense, the article
moves beyond traditional approaches centered on tourism-led growth, proposing a more
cautious interpretation in which tourism represents a potential opportunity, but not a
guarantee of productive transformation [12,14,15,31,65]. This contribution is especially
relevant for resource-dependent regions, where the expansion of new activities may occur
without necessarily altering the underlying pattern of productive concentration.

These findings allow for a clearer distinction between tourism expansion, economic
growth, and structural change. An increase in tourism activity may generate sectoral dy-
namism, but it does not necessarily translate into productive diversification or more resilient
regional trajectories. This interpretation is consistent with recent evidence highlighting the
heterogeneity and non-linearity of tourism effects on economic performance [4,31,65,72].
Consequently, productive diversification should be understood not only as an economic
outcome, but also as a condition associated with greater adaptive capacity, lower structural
vulnerability, and stronger integration of the regional productive system.

From a policy perspective, the findings suggest that tourism promotion is an in-
sufficient condition for advancing productive diversification and regional sustainability.
Regional development strategies should not focus exclusively on increasing tourist flows,
promoting destinations, or expanding sector-specific infrastructure. Instead, they should
aim to address the structural constraints created by dominant economic specialization,
strengthen regional institutional capacities, promote public—private coordination, sup-
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port local productive linkages, and integrate tourism with other economic sectors. This
orientation is consistent with the literature on tourism governance and sustainable devel-
opment [22-24,46,73].

The Atacama Region provides a contextual illustration of this argument [25]. Its
high level of extractive specialization represents a relevant structural constraint on di-
versification, while its potential natural, cultural, and heritage-based tourism assets may
offer potential opportunities to broaden the regional productive base. However, Atacama
should not be interpreted as an independent empirical test, but rather as a territorial refer-
ence that illustrates the broader problem analyzed in the article. In resource-dependent
regions, tourism may constitute an opportunity for diversification, but only if it is con-
nected to strategies of institutional capacity building, productive articulation, and local
capability development.

In this context, the central contribution of the study is to show that productive di-
versification in resource-dependent regions is more clearly constrained by dominant eco-
nomic structure than explained by tourism performance or by the tourism-budgetary-
institutional capacity interaction. This conclusion remains substantively consistent when
region-clustered standard errors are used as a robustness check. Tourism is not a universal
or automatic mechanism of diversification. Its potential contribution to sustainable re-
gional development should be understood in relation to broader structural and institutional
conditions. For resource-dependent economies, the relevant policy question is not only
whether tourism can grow, but under what territorial conditions it can become a platform
for productive articulation, local value retention, and regional resilience [6,40,64].

Limitations and Future Research

The findings should be interpreted in light of several limitations. First, the empiri-
cal strategy relies on proxy variables to approximate regional tourism performance and
regional budgetary-institutional capacity. TUR does not measure regional tourism value
added, but rather approximates observable tourism intensity and performance through
accommodation-related indicators. Therefore, it does not fully capture day visitors, in-
formal accommodation, non-accommodation tourism activities, business travel without
overnight stays, or other forms of tourism-related expenditure [50].

Second, GOV does not capture the full complexity of territorial governance, institu-
tional quality, public-sector effectiveness, coordination mechanisms, planning capacity, or
tourism-specific governance. It should be understood strictly as a budgetary-institutional
proxy based on observable regional public investment capacity. As a result, the findings do
not allow conclusions to be drawn about the full institutional or governance mechanisms
through which tourism may contribute to productive diversification [22-24,46].

Third, the results should be understood as exploratory associations, not as definitive
causal evidence. Potential bidirectional relationships between tourism, regional budgetary-
institutional capacity, and productive diversification cannot be fully ruled out, nor can the
presence of omitted time-varying factors. Although the model uses HC3 robust standard
errors and includes region-clustered standard errors as a robustness check, the limited
number of regional clusters requires cautious interpretation of the inferential results [30,62].
Future research could explore additional inference strategies, spatial dependence correc-
tions, and robustness checks suitable for regional panel data, particularly in studies with
longer time series or a larger number of territorial units.

Future research should further examine the specific mechanisms through which insti-
tutional capacity, productive linkages, territorial coordination, and local value retention
influence the conditions under which tourism may contribute to more diversified and
sustainable regional development trajectories. Additional studies could incorporate al-
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ternative tourism indicators, more direct measures of institutional quality and territorial
governance, spatial spillovers, and identification strategies that allow for a more precise
assessment of causal relationships [21,50,56]. These extensions would help clarify when
tourism can move beyond sectoral expansion and become part of a broader strategy of
productive diversification in resource-dependent territories.
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