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1. Introduction 

Regional economic disparities remain a defining feature of Spain’s growth and a central 

concern for public policy and fiscal federalism. Despite sustained modernization and deep 

integration into European markets, Spanish regions continue to display persistent differences 

in income levels, productivity, human capital, innovation capacity, and demographic structure 

(Shibata, 2025). In particular, productivity disparities across Spanish regions have been sizeable 

and have tended to widen, pointing to structural, place-specific constraints that standard “one-

size-fits-all” policies struggle to address (OECD, 2024). When the spatial distribution of 

opportunities diverges, so do the fiscal bases that finance public services, the costs of provision, 

and the ability of subnational governments to implement development strategies. This territorial 

dimension matters for the effectiveness of public policy, especially in a highly decentralized 

country like Spain, where regions play a central role in public spending, service delivery, and 

the execution of investment policies (OECD, 2023). Therefore, understanding why some 

regions grow faster than others is inseparable from core questions in public economics. 

A growing body of research attributes part of uneven regional performance to differences in 

institutional quality, broadly understood as the perceived quality, impartiality and integrity of 

public services and the control of corruption. The European Quality of Government Index 

(EQI), produced by the Quality of Government Institute (QoG Institute, 2024), has become a 

key data source for measuring these differences in the quality of governments at the regional 

level and for tracking them over time. Using this indicator, recent empirical work for European 

regions finds a positive association between regional institutional quality and medium-term 

growth, with particularly large gains in low-income regions, precisely where convergence 

objectives are most salient (Filip and Setzer, 2024). Complementary evidence shows that 

improvements in government quality can also raise the effectiveness of public investment 



programs, including EU Cohesion Policy, through both direct effects and wider general-

equilibrium channels (Barbero et al., 2023; Rodríguez-Pose and Garcilazo, 2015).  

At the same time, regional development is shaped not only by the institutional quality itself but 

also by its interaction with the economic structure. Thus, on the one hand, recent contributions 

emphasize that the adverse effect of resource dependence, called resource curse, is conditional 

on institutional quality (Mehlum et al., 2006; Ma et al., 2022). More specifically, where 

institutions are strong, resource endowments may be transformed into productive investment 

and innovation; while where institutions are weak, they may amplify distortions and lock-in 

effects. On the other hand, another conditional mechanism can be found between institutions 

and innovation, since institutional quality does not operate in isolation but enhances or limits 

innovation capacity depending on the regional context (Borsekova, 2025). In other words, 

regions with similar levels of innovation can diverge widely in performance if they differ in the 

quality of government.  

The Spanish case provides a natural setting for these conditional perspectives since it combines 

substantial decentralization with strong regional diversity interacting with multi-level 

governance (Bosch et al., 2024). In particular, Spain’s Autonomous Communities are 

responsible for large shares of total public spending and for key services that influence long-

term growth potential, including education, health, and components of economic development 

policy. Decentralization can enhance policy tailoring and accountability, but it can also amplify 

territorial divergence if regions differ in administrative capacity, governance quality, and ability 

to design and implement effective programs. This means that territorial development and 

cohesion depend not only on how much is spent, but also on how well regional institutions 

convert fiscal resources into growth-enhancing public goods (Dougherty et al., 2025). Those 

concerns are especially salient in the aftermath of the Great Recession and during the 



subsequent recovery, when regions faced different fiscal constraints, demographic pressures, 

and sectoral adjustments.  

This paper investigates the role of institutional quality on regional economic growth and its 

interactions with resource dependence and innovation as a moderating factor, using data for the 

17 Autonomous Communities over the period 2010-2024. The analysis includes a standard set 

of growth-related control variables capturing productive structure, human capital, openness to 

external capital, and urbanization level. This approach is consistent with recent European 

evidence on institutions and growth (Filip and Setzer, 2024) and with both the interaction-based 

resource curse mechanism (Ma et al., 2022) and the interaction between institutions and 

innovation (Borsekova, 2025), bringing these insights into a Spanish decentralized scenario 

where public finance institutions and equalization arrangements are first-order policy 

instruments.  

This perspective is particularly relevant for Spain for two reasons. First, resource dependence 

is better captured at the regional level, where even a small national extractive sector may be 

locally meaningful and interact with labor-market dynamics, skill formation, and industrial 

composition. Second, institutional conditions are not uniform across regions, especially in a 

highly decentralized country. These differences may translate into heterogeneous returns to 

public investment, innovation policy, and structural change, making institutional heterogeneity 

central to regional policy capacity and fiscal effectiveness. 

This paper advances the literature through three closely related contributions. First, to the best 

of our knowledge, it provides the first systematic test for a conditional resource-curse 

mechanism in the Spanish regions, combining a measure of extractive-industry dependence 

with a direct and internationally comparable indicator of institutional quality (EQI), in line with 

the emerging macro-regional governance literature. Second, it embeds the analysis from a 



public economics perspective, interpreting institutional quality not only as a growth 

determinant but also as a proxy for regional policy capacity, that is, a key mediating factor in 

decentralized contexts where subnational governments are central to service provision and 

development policy. Third, it informs debates in Spanish public economics on territorial policy, 

intergovernmental coordination, convergence, service equity, and incentives for innovation and 

diversification. 

The remainder of the paper is organized as follows. Section 2 reviews the literature and 

develops the hypotheses. Section 3 describes the data and variables. Section 4 outlines the 

empirical strategy. Section 5 discusses the results, and Section 6 concludes. 

    

2. Literature review 

This section places institutional quality at the core of the conceptual framework and examines 

its interaction with two additional drivers of regional growth: resource dependence and 

innovation dynamics. 

 

2.1. Resource dependence and regional growth 

A large literature argues that resource-rich economies can be associated with weaker long-run 

economic performance, a pattern commonly referred to as the resource curse (Auty, 1993; 

Sachs and Warner, 2001; van der Ploeg, 2011). The core idea is not that resources are inherently 

harmful, but that high dependence on extractive activities can, on the one hand, distort the 

economic structure and incentives, encouraging rent-seeking and specialization in low-learning 

sectors; and, on the other hand, increase exposure to price volatility, and crowd out more 

dynamic tradable sectors through the Dutch disease mechanism1 (Frankel, 2010; Papyrakis and 

Gerlagh, 2004). Cross-country evidence documents a negative association between resource 



dependence and long-run growth. A parallel strand emphasizes that the curse can also appear 

at a subnational level because institutions and industrial trajectories vary markedly across 

regions. Moreover, empirical evidence highlights that resource booms can reshape regional 

political economy through rent-seeking or policy capture, the composition of human capital, 

and the incentives to diversify by means of channels observable at regional level when 

governance and productive structure differ across territories (Manzano and Gutiérrez, 2019; 

Papyrakis and Gerlagh, 2004). As a result, the aggregate sign is heterogeneous and depends on 

the channels through which resources reshape incentives, investment, and structural change 

(van der Ploeg, 2011). 

 

2.2. Institutions as a driver of regional performance 

Institutional quality, understood as governance effectiveness, rule enforcement, corruption 

control, and administrative capacity, is widely seen as a fundamental determinant of 

development (Acemoglu et al., 2002; Fabro and Aixalá, 2013). Better institutions are associated 

with stronger growth and resilience, particularly in lagging regions (Rodrik et al., 2004). Recent 

work using the EQI documents substantial within-country variation in institutional quality 

across European regions, including Spanish NUTS2 regions (Charron et al., 2014; Charron et 

al., 2022). Spain-focused evidence also links governance-related dimensions to economically 

relevant outcomes, reinforcing the plausibility of an institutional-growth channel at the regional 

level (Jiménez Sánchez et al., 2024; González-Fernández et al., 2020; González-Fernández and 

González-Velasco, 2014). 

2.3. Institutional conditionality of the resource curse 

A key refinement of the resource-curse literature is that the curse is not necessarily inevitable. 

It is more likely to emerge under grabber-friendly institutions that facilitate rent extraction, and 

weaker under producer-friendly institutions that support entrepreneurship and productive 



investment (Mehlum et al., 2006; Rodrik et al., 2004). From this institutional conditionality 

view, recent subnational contributions explicitly model interaction effects between resource 

dependence and institutional quality. Ma et al. (2022), for instance, show that institutional 

quality can attenuate the negative impact of resource dependence on regional growth, while 

related work emphasizes that governance improvements can shift resource-based development 

away from a curse equilibrium toward higher-productivity trajectories (Wang et al., 2024). 

This mechanism is especially relevant for Spain, where extractive specialization is 

geographically concentrated and often overlaps with peripheral or structurally constrained 

territories. In a decentralized system, heterogeneity in governance, regulatory quality, 

transparency, coordination, and administrative capacity can translate into heterogeneous returns 

to private and public investment, and therefore into heterogeneous exposure to the downside of 

resource dependence. Evidence on the economic costs of regulatory fragmentation and 

complexity across Spanish regions supports the broader claim that institutional environments 

differ in ways that plausibly affect productivity and regional dynamism (Mora-Sanguinetti, 

2025; Mora-Sanguinetti et al., 2023). 

 

2.4. Institutions, innovation and short-run growth returns 

A large body of literature in regional economics argues that innovation inputs such as R&D and 

regional absorptive capacity, including skills and human capital, are key drivers of sustained 

productivity growth (Lucas, 1988; Barro, 1991; Coe and Helpman, 1995; Guellec and van 

Pottelsberghe, 2004). Knowledge accumulation and innovation can support diversification and 

raise productivity in both resource and non-resource sectors, in line with broader growth theory 

emphasizing human capital and innovation spillovers as drivers of regional development 

(Glaeser et al., 1992). 



However, despite the centrality of R&D in growth models, its short-run relationship with 

economic growth can be ambiguous in a regional context. R&D and GDP may be jointly 

determined and react differently across the cycle, while innovation outcomes depend on the 

effectiveness of spending allocation and the availability of complementary regional capabilities. 

This makes institutional quality a relevant conditioning factor for the growth effects of R&D 

intensity, including public investment and place-based innovation programs (Filip and Setzer, 

2024; Borsekova, 2025). 

EU evidence shows that institutional quality can condition the returns to investment categories, 

including innovation-related spending, and that these returns vary substantially across 

territories (Rodríguez-Pose and Garcilazo, 2015; Rodriguez-Pose and Di Cataldo, 2015; 

European Commission, 2024). Recent research also highlights that governance structures 

influence financial execution and implementation delays in cohesion-policy projects, which 

affect whether investment translates into regional growth and structural change (Celli et al., 

2025; Martínez-Vázquez, 2025). In Spain, the Great Recession and subsequent fiscal 

consolidation provide additional reasons to expect counter-cyclical patterns in innovation effort 

and its payoffs. Firm-level evidence shows that the crisis increased the probability of 

abandoning in-house R&D, with meaningful regional and policy heterogeneity, while related 

evidence links intangible investment dynamics to business-cycle conditions (Cruz-Castro et al., 

2018; López-García et al., 2012). 

 

2.5. Theoretical hypotheses  

Given the negative influence of resource dependence and innovation on regional economic 

performance, institutional quality may significantly moderate those relationships. However, 

there remains a lack of empirical studies, especially at the regional level, that provide robust 



support for these theoretical expectations. To address this gap, the following hypotheses are 

proposed:  

H1: Resource dependence is negatively associated with regional economic growth. In line with 

the resource-curse hypothesis, greater dependence on extractive activities is expected to reduce 

regional economic performance by crowding out diversification, amplifying volatility, and 

shifting incentives toward rent extraction (van der Ploeg, 2011; Manzano and Gutiérrez, 2019).  

H2: Higher institutional quality is positively associated with regional economic growth. 

Institutions shape investment incentives, policy implementation capacity, and the efficiency of 

public services. Cross-country and regional evidence shows that higher-quality institutions are 

strongly linked to higher income levels and stronger performance (Rodrik et al., 2004; 

Rodríguez-Pose and Garcilazo, 2015; Filip and Setzer, 2024).  

H3: Institutional quality mitigates the negative effect of resource dependence on regional 

economic growth. The institutional conditionality view predicts that the resource-curse effect 

is weaker where governance is producer-friendly (Mehlum et al., 2006; Ma et al., 2022; Wang 

et al., 2024; Narh, 2025).  

H4: Institutional quality diminishes the short-run returns to R&D intensity on regional 

economic growth. R&D intensity and GDP can move counter-cyclical depending on how 

budgets respond in downturns, that is, crisis conditions and shifts in regional policy intensity 

affect innovation outcomes (López-García et al., 2012; Cruz-Castro et al., 2018; Borsekova, 

2025). 

Therefore, several strands of the literature are included in this study. First, it contributes to the 

resource-curse debate by moving from cross-country narratives to a within-country regional 

approach. In particular, Spanish regions offer substantial variation in resource exposure under 

a common legal and monetary framework, helping to isolate subnational mechanisms. Second, 



it aligns with the growing regional-governance literature emphasizing that the quality of 

government varies meaningfully within countries and is linked to regional performance. Third, 

it connects those themes to public economics by framing institutions as a dimension of policy 

capacity in a decentralized fiscal environment, with implications for regional convergence, the 

targeting and effectiveness of place-based interventions, and the governance of investment and 

innovation policies. 

 

3. Data and variables 

This section describes the dataset and the construction of the variables used in the analysis. The 

empirical application focuses on the 17 Spanish Autonomous Communities over the period 

2010–2024, using information drawn from harmonized regional statistics and survey-based 

measures of institutional quality. The dataset combines information from multiple sources, 

including Eurostat and the OECD, ensuring consistency in definitions across regions and over 

time. 

Table 1 provides a detailed description of all variables, including their definitions, 

transformations, and data sources. 

INSERT HERE TABLE 1 

 

3.1 Dependent variable 

The dependent variable captures regional economic performance through the average annual 

growth rate of real GDP per capita between survey years (GROWTH). Specifically, for each 

region 𝑖, growth is measured between two consecutive periods in which institutional quality is 

observed as the compound annual growth rate: 



𝑔𝑖,𝑡→𝑡+𝑘 = (
𝑌𝑖,𝑡+𝑘

𝑌𝑖,𝑡
)

1
𝑘

− 1 (1) 

where 𝑌𝑖,𝑡 denotes real GDP per capita and 𝑘 is the number of years between survey waves. 

This formulation captures medium-term growth dynamics while abstracting from short-term 

fluctuations. 

GDP per capita data are obtained from the European Commission’s ARDECO database and are 

expressed in constant 2020 euros. The dataset provides harmonized regional accounts at the 

NUTS2 level, ensuring comparability across Spanish Autonomous Communities. 

 

3.2. Explanatory variables 

Institutional quality is measured using the European Quality of Government Index (EQI), 

developed by the Quality of Government Institute. The EQI provides a survey based measure 

of citizens’ perceptions of government effectiveness, impartiality, and corruption at the regional 

level, and is available for specific waves covering the period of analysis. 

In addition to the aggregate EQI, the analysis also considers two of its underlying pillars, 

namely the quality of public services (QP) and the control of corruption (CP), in order to 

examine whether different dimensions of governance exhibit heterogeneous relationships with 

regional economic performance. 

To facilitate interpretation and ensure comparability across specifications, the institutional 

indicators are rescaled to lie between 0 and 1. This transformation preserves relative differences 

across regions while allowing coefficients to be interpreted in terms of normalized changes in 

institutional quality. 

Regarding variability, institutional quality exhibits both cross sectional variation across regions 

and temporal variation within regions over time. Approximately 61 percent of the total variation 



corresponds to differences between regions, while 39 percent reflects variation within regions 

over time. This indicates that, although cross regional differences are the dominant component, 

there is also meaningful within region variation that can be exploited in the empirical analysis. 

Spain represents a particularly relevant case for analyzing institutional heterogeneity, as the 

quality of government varies substantially across regions. Evidence based on the European 

Quality of Government Index (EQI) shows that national averages conceal large and persistent 

interregional disparities, with some regions performing above the EU average while others fall 

significantly below it. Moreover, these differences have widened over time, making Spain one 

of the countries with the highest subnational variation in institutional quality in Europe 

(Charron et al., 2019). 

Figure 1 illustrates the spatial distribution of institutional quality across Spanish Autonomous 

Communities (NUTS-2), revealing marked territorial heterogeneity. Higher levels of 

institutional quality are concentrated in northern regions, while several peripheral regions, 

particularly in the south and east, exhibit comparatively lower values. Notably, Catalonia 

appears among the regions with lower institutional quality despite its relatively high income 

level, suggesting that perceived governance quality does not necessarily move in tandem with 

economic development. 

INSERT HERE FIGURE 1  

Resource dependence (RESDEP) is measured as extractive employment per capita, defined as 

the number of workers employed in extractive industries relative to the regional population. 

This indicator captures the intensity of extractive activity in each region while avoiding 

distortions arising from fluctuations in total employment. By scaling the variable by population, 

the measure reflects the economic relevance of the extractive sector in absolute terms rather 

than its relative weight within the labor market. 



Innovation is proxied by regional R&D effort (RD), measured as total expenditure on research 

and development per capita. This specification provides a direct measure of innovation intensity 

and avoids mechanical relationships that may arise when normalizing by GDP. To further refine 

the analysis, R&D expenditure is disaggregated into its main components, distinguishing 

between business R&D (RDBUS) and public R&D (RDGOV), which includes government and 

higher education sectors. This distinction allows us to explore whether different sources of 

innovation investment exhibit heterogeneous relationships with regional economic growth 

(Guellec and van Pottelsberghe, 2004). 

This study also includes the following four control variables highlighted by the regional 

growth literature. One, tertiary productive structure (EMPSER) represents the level of 

development of the regional productive structure, through the logarithm of the employment per 

capita in services, capturing structural change and specialization patterns (Ma et al., 2022). 

Two, human capital (HK) is identified with regional human capital, built as the share of the 

working-age population (25–64 years old) with at least secondary education. This variable 

reflects the skill base that supports diversification and innovation (Lucas, 1988; Barro, 1991). 

Three, foreign direct investment or, directly, FDI (FDI) indicates the regional FDI intensity 

calculated as the logarithm of inward FDI per capita. FDI is a standard openness proxy in 

regional panels and can support growth through capital deepening and technology transfer, 

conditional on local absorptive capacity (Borensztein et al., 1998). Four, urbanization level 

(URB) refers to the degree of regional urbanization measured as the share of population in 

densely populated areas, capturing agglomeration forces that can raise productivity through 

matching, learning and sharing mechanisms (Brülhart and Sbergami, 2009; Ciccone, 2002).  

 

3.3. Descriptive statistics 



Table 2 reports the descriptive statistics for all variables used in the analysis, based on the 

sample described in the previous subsections. 

INSERT HERE TABLE 2 

 

4. Empirical strategy 

This section outlines the empirical framework used to examine the relationship between 

institutional quality, resource dependence, innovation, and regional economic growth. The 

analysis is based on a conditional convergence approach, where growth in real GDP per capita 

between survey periods is related to initial conditions and a set of structural and institutional 

variables (Barro, 1991; Filip and Setzer, 2024). 

The specification exploits both cross regional differences and variation over time, allowing us 

to assess how institutional quality and economic structure are associated with medium term 

growth dynamics across Spanish Autonomous Communities. 

Accordingly, the estimates are identified from within-region variation over time, controlling for 

region and period fixed effects. Therefore, the results should be interpreted as conditional 

associations rather than strict causal effects. 

 

 

4.1. Baseline specification (H1) 

The following specification is aimed at jointly testing Hypotheses 1 and 2 by estimating the 

relationship between regional economic growth, resource dependence, and institutional quality, 



while controlling for a standard set of growth determinants. Within a conditional convergence 

framework, Equation (2) presents the baseline specification used in the empirical analysis. 

𝑮𝑹𝑶𝑾𝑻𝑯 = 𝛽1𝑮𝑫𝑷𝒑𝒄 + 𝛽2𝑰𝑸𝑬 + 𝛽3𝑹𝑬𝑺𝑫𝑬𝑷 + 𝛽4𝑹𝑫 + 𝑿𝜸 + 𝜶 + 𝝉 + 𝝐 (2) 

 

where 𝑮𝑹𝑶𝑾𝑻𝑯 denotes the average annual growth rate of real GDP per capita between 

survey periods. 𝑮𝑫𝑷𝒑𝒄 represents the initial level of real GDP per capita, 𝑰𝑸𝑬 captures 

institutional quality, 𝑹𝑬𝑺𝑫𝑬𝑷 measures resource dependence and RD measures the intensity 

of R&D in each region. 𝑿 is an 𝑁 × 𝐾 matrix of control variables described in Section 3.2, 

including human capital, productive structure, foreign direct investment, and urbanization, and 

𝜸 is a 𝐾 × 1 vector of coefficients.  

𝜶 is an 𝑁 × 1 vector of region specific fixed effects that captures unobserved, time invariant 

heterogeneity, and 𝝉 is an 𝑁 × 1vector of time specific fixed effects that account for common 

macroeconomic conditions and shocks affecting all regions within each period. These effects 

are particularly relevant given that the periods considered, namely 2010–2013, 2013–2017, 

2017–2021, and 2021–2024, correspond to distinct macroeconomic environments, including 

the post financial crisis adjustment, the recovery phase, the COVID 19 shock, and the 

subsequent recovery. As such, time fixed effects absorb period specific influences on average 

regional growth that are unrelated to cross regional differences in institutions or economic 

structure. Finally, 𝝐 is an 𝑁 × 1 vector of error terms, assumed to have zero mean and finite 

variance. Standard errors are clustered at the regional level.2 

The estimated coefficients allow us to directly assess the hypotheses under consideration. In 

particular, 𝛽3 captures the effect of resource dependence on regional economic growth and is 

expected to be negative under the resource curse hypothesis (H1). 𝛽2 reflects the role of 

institutional quality and is expected to be positive if better governance is associated with 

stronger economic performance (H2). 



 

4.2. Interaction between Institutional Quality and Initial GDP per Capita (H2) 

Following Rodrik et al. (2004), the impact of institutional quality on economic performance 

may be heterogeneous and depend on the initial level of development. In particular, the growth-

enhancing effect of institutions is expected to be stronger in less developed regions. To account 

for this possibility, we extend the baseline specification (2) by including an interaction term 

between initial GDP per capita and institutional quality (3). 

𝑮𝑹𝑶𝑾𝑻𝑯 = 𝛽1𝑮𝑫𝑷𝒑𝒄 + 𝛽2𝑰𝑸𝑬 + 𝜇(𝑮𝑫𝑷𝒑𝒄 × 𝑰𝑸𝑬) +  𝛽3𝑹𝑬𝑺𝑫𝑬𝑷

+ 𝛽4𝑹𝑫 + 𝑿𝜸 + 𝜶 + 𝝉 + 𝝐 

(3) 

where 𝜇 captures the interaction between initial GDP per capita and institutional quality, 

allowing the effect of institutional quality on regional economic growth to vary with the level 

of development. The remaining variables are defined as in Equation (2). 

The marginal effect of institutional quality on growth is given by 𝛽2 + 𝜇 ·  𝐺𝐷𝑃𝑝𝑐. In line with 

Hypothesis 2 (H2), institutional quality is expected to have a positive effect on regional 

economic growth. Moreover, if institutional quality is more growth enhancing in less developed 

regions, a negative value of 𝜇 would indicate that its positive impact is stronger at lower levels 

of initial GDP per capita and weakens as regions become more developed. 

 

 

4.3. Interaction between Institutional Quality and Resource Dependence (H3) 

To test Hypothesis 3, we extend the baseline specification (2) by introducing an interaction term 

between institutional quality and resource dependence (4). This allows us to examine whether 

the effect of resource dependence on regional economic growth varies with the level of 

institutional quality. 



𝑮𝑹𝑶𝑾𝑻𝑯 = 𝛽1𝑮𝑫𝑷𝒑𝒄 + 𝛽2𝑰𝑸𝑬 + 𝛽3𝑹𝑬𝑺𝑫𝑬𝑷 + 𝜽(𝑹𝑬𝑺𝑫𝑬𝑷 × 𝑰𝑸𝑬)

+ 𝛽4𝑹𝑫 + 𝑿𝜸 + 𝜶 + 𝝉 + 𝝐 

(4) 

where 𝜃 captures the interaction between resource dependence and institutional quality. The 

remaining variables are defined as in Equation (2).  

Under Hypothesis 3 (H3), institutional quality is expected to mitigate the negative effect of 

resource dependence. Therefore, a positive value of 𝜃 would indicate that higher institutional 

quality reduces the adverse impact of resource dependence on regional growth.  

 

4.4. Interaction between Institutional Quality and R&D investment (H4) 

To test Hypothesis 4, we extend the baseline specification (2) by introducing an interaction term 

between institutional quality and R&D intensity (5). This allows us to examine whether the 

effect of innovation on regional economic growth varies with the level of institutional quality. 

𝑮𝑹𝑶𝑾𝑻𝑯 = 𝛽1𝑮𝑫𝑷𝒑𝒄 + 𝛽2𝑰𝑸𝑬 +  𝛽3𝑹𝑬𝑺𝑫𝑬𝑷 + 𝛽4𝑹𝑫 + 𝜹(𝑹𝑫 × 𝑰𝑸𝑬)

+ 𝑿𝜸 + 𝜶 + 𝝉 + 𝝐 

(5) 

where 𝛿 captures the interaction between R&D intensity and institutional quality. The 

remaining variables are defined as in Equation (2).  

Additionally, we decompose the R&D variable into its main components, distinguishing 

between business and public R&D, the latter including government and higher education 

sectors. This allows us to examine whether different sources of innovation investment exhibit 

heterogeneous relationships with regional economic growth. The extended specification is 

given by (6): 

𝑮𝑹𝑶𝑾𝑻𝑯 = 𝛽1𝑮𝑫𝑷𝒑𝒄 + 𝛽2𝑰𝑸𝑬 +  𝛽3𝑹𝑬𝑺𝑫𝑬𝑷 + 𝛽4𝑹𝑫𝑩𝑼𝑺

+ 𝜹𝟏(𝑹𝑫𝑩𝑼𝑺 × 𝑰𝑸𝑬) + 𝜷𝟓𝑹𝑫𝑮𝑶𝑽 + 𝜹𝟐(𝑹𝑫𝑮𝑶𝑽 × 𝑰𝑸𝑬)

+ 𝑿𝜸 + 𝜶 + 𝝉 + 𝝐 

(6) 



where 𝑹𝑫𝑩𝑼𝑺 and 𝑹𝑫𝑮𝑶𝑽 denote R&D expenditure per capita in the business sector and in 

the public sector, respectively. The remaining variables are defined as in Equation (2). 

Under Hypothesis 4 (H4), the effect of R&D on regional economic growth is expected to 

depend on the institutional environment. In the baseline interaction specification, the coefficient 

𝛿 captures how the marginal effect of total R&D varies with institutional quality. A negative 𝛿 

would indicate that the short-run growth effect of R&D weakens as institutional quality 

increases, consistent with gestation lags, adjustment costs, and reallocation processes that delay 

the translation of innovation investment into output gains, particularly in stronger institutional 

environments where innovation activities may be more complex or longer-term oriented. 

Conversely, a positive 𝛿 would suggest that institutional quality enhances the effectiveness of 

R&D by improving allocation, coordination, and implementation. 

When distinguishing between business and public R&D, the interaction terms 𝛿1 and 𝛿2 capture 

how the growth impact of each component varies with institutional quality. Negative values 

would indicate weaker short-run effects as institutional quality increases, especially for private 

R&D, reflecting time-to-build effects, opportunity costs, and the orientation of innovation 

toward more advanced activities. Differences in sign and magnitude between 𝛿1 and 𝛿2  would 

point to heterogeneous effects across sources of innovation, as public and private R&D may 

respond differently to governance conditions. 

 

5. Results and Discussion 

This section presents and discusses the empirical results from the estimated specifications. It 

begins by summarizing the main findings from the baseline and extended models, including the 

interaction terms, and then interprets these results in relation to the proposed hypotheses and 

the role of institutional quality in regional economic performance. 



 

5.1. Econometric results 

Table 3 reports the main estimation results. Column (1) presents the baseline specification, 

while column (2) reports the parsimonious model excluding jointly insignificant controls. 

Columns (3) to (5) extend the baseline by incorporating interaction terms between institutional 

quality and initial GDP per capita, resource dependence, and R&D intensity, respectively. 

Column (6) further decomposes R&D intensity into business and public components. 

Alongside the estimated coefficients, Table 3 reports the corresponding R² values, 𝜒2-tests for 

joint significance, and Hausman tests, which support the use of fixed effects over alternative 

specifications. 

INSERT TABLE 3 HERE 

To assess the robustness of the results across different dimensions of institutional quality, 

Tables 4 and 5 replicate the same specifications using the quality of public services and control 

of corruption sub-indices, respectively. The overall patterns remain consistent across these 

alternative measures. 

INSERT TABLE 4 AND 5 HERE 

Figures A1-A3, reported in the Appendix, provide a graphical representation of the marginal 

effects associated with the interaction terms. These plots illustrate how the effects of 

institutional quality vary across the distribution of initial income, resource dependence, and 

R&D intensity, complementing the regression results. 

Table 6 summarizes the estimated interaction coefficients across Tables 3 to 5, facilitating 

comparison across institutional indicators and highlighting the role of governance as a 

conditioning factor in regional growth dynamics. 



Given the limited number of regional clusters, Table 7 reports wild-cluster bootstrap p-values 

for the interaction coefficients summarized in Table 6. The results indicate that the R&D-related 

interaction patterns are broadly robust to this alternative inference procedure, especially for 

total R&D and business R&D when institutional quality is measured by EQI or quality of public 

services. By contrast, the interaction between resource dependence and institutional quality is 

no longer statistically significant under wild-cluster bootstrap inference. Accordingly, the 

resource-dependence interaction should be interpreted more cautiously, while the evidence for 

institutional conditionality in the R&D-growth relationship remains more consistent. 

INSERT TABLE 6 AND 7 HERE 

Taken together, the results reveal four broad patterns. First, resource dependence is negatively 

and robustly associated with regional economic growth across specifications. Second, 

institutional quality does not display a robust direct effect on growth, either in its aggregate 

form or when measured through its subcomponents. Third, the interaction estimates suggest 

that institutional quality may condition the effects of resource dependence and R&D intensity, 

although Table 7 shows that the statistical precision of these effects is sensitive to the inference 

procedure. In particular, the evidence is weaker for the resource-dependence interaction, while 

the R&D-related interactions remain more consistent. Fourth, the decomposition of R&D 

suggests heterogeneous roles for business and public innovation expenditure, pointing to 

important differences in how innovation inputs translate into regional growth. These patterns 

are broadly consistent across Tables 3 to 5 and are further summarized in Table 6 and illustrated 

in the marginal effect plots. 

Given the descriptive evidence presented in Figure 1, Catalonia appears to exhibit 

comparatively low levels of institutional quality relative to its income level, suggesting the 

presence of region-specific factors that may not be representative of broader national patterns. 



To assess whether this observation influences the empirical results, we re-estimate all baseline 

specifications excluding Catalonia from the sample3. The results remain qualitatively 

unchanged in terms of sign, magnitude, and statistical significance of the main coefficients, 

indicating that the findings are not driven by a single influential observation. 

 

5.2. Discussion 

This section discusses the empirical results in light of the four hypotheses outlined in Section 

2.5, connecting the findings to the relevant theoretical and empirical literature. 

 

H1: Resource dependence and regional economic growth. The empirical results provide 

strong and consistent support for the hypothesis that resource dependence is negatively 

associated with regional economic growth. Across all specifications, the coefficient on 

RESDEP is negative, statistically significant, and stable in magnitude. In Table 3, the estimated 

effect remains virtually unchanged between the baseline specification and the parsimonious 

model and continues to be negative and highly significant in the extended specifications. 

This result is robust to alternative measures of institutional quality. Replacing the aggregate 

EQI with the quality of public services sub-index (Table 4) or the control of corruption sub-

index (Table 5) leaves the coefficient on RESDEP largely unaffected. This stability indicates 

that the negative association between extractive-sector dependence and growth is not driven by 

a particular institutional proxy or model specification. 

Overall, the evidence suggests that resource dependence constitutes a structural constraint on 

regional economic performance. Even after controlling for convergence dynamics, human 

capital, innovation effort, and governance-related factors, regions with higher extractive-sector 

dependence tend to exhibit lower growth rates. This pattern is consistent with the resource-

curse literature, which emphasizes how extractive activities can crowd out dynamic tradable 



sectors, distort incentives toward rent-seeking, and increase exposure to commodity price 

fluctuations (van der Ploeg, 2011; Sachs and Warner, 2001; Frankel, 2010). 

 

H2: Institutional quality and regional economic growth. The second hypothesis anticipated 

a positive direct effect of institutional quality on regional economic growth. The empirical 

results provide only limited support for this expectation. Across specifications, the coefficients 

on institutional quality are generally positive but do not reach conventional levels of statistical 

significance. This pattern holds for the aggregate EQI measure in Table 3 and for its 

subcomponents, quality of public services (Table 4) and control of corruption (Table 5). 

The absence of a robust direct effect persists once convergence dynamics, structural controls, 

interaction terms, and alternative institutional proxies are included. Table 6 also indicates no 

clear heterogeneity across the income distribution: the interaction between institutional quality 

and initial GDP per capita is statistically insignificant and imprecisely estimated for all 

institutional indicators. This suggests that institutional quality does not systematically generate 

higher growth returns in either poorer or richer Spanish regions. 

Overall, institutional quality does not exhibit a robust direct association with regional economic 

growth in Spain. This finding does not contradict the broader governance-growth literature 

(Rodrik et al., 2004; Rodríguez-Pose and Garcilazo, 2015; Filip and Setzer, 2024), but suggests 

that, within a relatively homogeneous institutional environment, institutions are better 

understood through interaction mechanisms than through a uniform direct growth effect. 

 

H3: Institutional quality as a moderator of the resource curse. The third hypothesis 

predicted that higher institutional quality would attenuate the negative growth effect of resource 

dependence. However, the empirical results do not support this assumption. The interaction 

between resource dependence and institutional quality is negative across institutional 



indicators, as shown in column (4) of Tables 3 to 5 and summarized in Table 6. This suggests 

that, in the Spanish regional context, stronger institutions may amplify rather than mitigate the 

growth penalty associated with extractive-sector dependence. This is one of the novel findings 

of the paper, as it points to a mechanism that differs from the standard institutional-mitigation 

view of the resource curse. However, the wild-cluster bootstrap results in Table 7 indicate that 

the statistical precision of this interaction is sensitive to the limited number of regional clusters, 

so this pattern should be interpreted as suggestive rather than definitive evidence. 

The marginal effects plots in the Appendix reinforce this interpretation, showing that the 

negative association between resource dependence and growth does not weaken at higher levels 

of institutional quality and, in some cases, becomes more marked. This pattern may reflect an 

opportunity cost mechanism: in stronger institutional environments, the potential returns to 

diversification, innovation, and productivity-enhancing activities are higher, so reliance on 

extractive sectors entails a larger growth penalty. Overall, the evidence does not support the 

hypothesis that institutional quality mitigates the resource-curse mechanism at the subnational 

level, although the bootstrap estimation calls for caution in interpreting this result. 

 

H4: Institutional quality and the returns to R&D investment. The fourth hypothesis posited 

that institutional quality conditions the short-run growth effects of R&D intensity. The results 

support this conditionality, but not in a uniformly positive direction. As shown in Tables 3 to 

5, the direct effect of total R&D intensity is generally not statistically significant. However, the 

interaction between total R&D and institutional quality is negative across institutional 

indicators and is statistically significant for EQI and quality of public services, including under 

wild-cluster bootstrap inference. 

The decomposition of R&D provides additional nuance. The interaction between business R&D 

and institutional quality is consistently negative and remains statistically significant under wild-



cluster bootstrap inference for EQI and quality of public services, although not for control of 

corruption. By contrast, the interaction between public R&D and institutional quality is positive 

in all cases, but statistically significant only when institutional quality is proxied by control of 

corruption. The marginal-effect analysis further shows that public R&D becomes positively 

associated with growth only in the upper part of the control-of-corruption distribution. 

These results can be interpreted in light of the short time horizon considered. Innovation 

investments, especially those undertaken by firms, often involve gestation lags and adjustment 

costs that delay their impact on output. In stronger institutional environments, R&D activities 

may also be more complex, longer-term, or higher-quality, weakening their observed short-run 

association with growth. The negative interaction for business R&D may additionally reflect 

an opportunity cost mechanism, as alternative high-productivity uses of resources may be more 

attractive in regions with better institutions. 

Overall, institutional quality shapes the growth effects of R&D intensity in a heterogeneous 

way. Rather than uniformly enhancing innovation returns, institutions interact differently with 

business and public R&D, highlighting the importance of time horizon, opportunity costs, and 

the composition of innovation investment. 

 

6. Conclusions 

 

This paper has examined the role of institutional quality in shaping regional economic growth 

in Spain, focusing on how institutions interact with key structural drivers such as resource 

dependence and R&D intensity. Using a panel of Spanish regions, the analysis provides 

evidence of a conditional growth framework in which the effects of these drivers depend 

critically on the institutional environment. 



The results yield three main findings. First, resource dependence is consistently associated with 

lower regional growth, supporting the presence of a resource-curse mechanism at the 

subnational level. Second, institutional quality does not exhibit a robust direct effect on growth, 

but instead operates through interaction channels, particularly those related to R&D intensity. 

Third, the effectiveness of R&D investment is conditional on institutional quality and varies 

depending on its composition, with significant differences between business and public R&D. 

In particular, the interaction between R&D and institutional quality is not uniformly positive. 

This result can be understood in light of the short time horizon considered, as innovation 

investments often involve gestation lags and adjustment costs that delay their impact on output. 

Moreover, in regions with stronger institutional environments, the opportunity cost of allocating 

resources to R&D may be higher, especially when alternative high-productivity activities are 

available. This helps explain why R&D intensity does not emerge as an automatic driver of 

short-run growth and why its interaction with institutional quality may not always be positive. 

The results also reveal important differences between business and public R&D. While private 

innovation efforts appear less effective in the short run in regions with stronger institutional 

environments, public R&D shows a more favourable interaction with institutional quality, 

particularly where governance conditions are stronger. However, this policy implication should 

be interpreted with caution since the positive role of public R&D is not fulfilled across all 

institutional settings; in particular, only among regions located in the upper part of the 

distribution of control of corruption. This suggests that institutional improvements may enhance 

the effectiveness of public innovation policies through better allocation, monitoring and 

corruption control, and also quality of implementation, even if private innovation returns take 

longer to materialize.  



From a policy perspective, these findings suggest that improving institutional quality is not 

sufficient on its own to guarantee higher regional growth. Instead, institutions shape how other 

growth drivers operate. In the case of resource dependence, institutional improvements do not 

eliminate the associated growth constraints, underscoring the need for policies that promote 

diversification and structural transformation. In the case of innovation, the results suggest that 

policy design should account for time horizons, coordination mechanisms, and the balance 

between public and private R&D. 

These considerations are particularly relevant in a decentralized fiscal system such as Spain. 

While regional institutional quality plays a key role in shaping economic outcomes, the results 

also indicate that some policy domains require coordination beyond the regional level. In 

particular, innovation policies and anti-corruption frameworks may benefit from national or 

supranational coordination to ensure consistency, scale, and effectiveness. In this context, 

regional institutions remain crucial for policy implementation, but their impact is likely to be 

enhanced when complemented by broader institutional frameworks. 

At the same time, the results point to potential trade-offs in the design of innovation policies. 

In regions with stronger institutional environments, a policy focus on short-term performance 

may increase the risk of substituting private investment with publicly driven innovation efforts, 

particularly if public programs crowd out firm-level R&D. Combined with the short time 

horizon considered in the analysis, this may contribute to weakening the observed short-run 

relationship between business R&D and growth, even when institutional quality is high. 

Overall, the paper contributes to the literature by providing new evidence on the conditional 

role of institutions in regional growth within a decentralized setting. Rather than acting as a 

uniform driver of economic performance, institutional quality operates as a key factor shaping 

the effectiveness of structural growth drivers. This highlights the importance of considering 



both the quality of institutions and the composition of economic activity when designing 

regional development strategies in fiscally decentralized systems. 

Notes 

1. The Dutch disease mechanism is the process by which a natural-resource boom crowds-out other dynamic 

tradable sectors, that is, the boom pulls labor and capital toward extraction and raises domestic costs 

(often via real exchange-rate appreciation), reducing the competitiveness of manufacturing and other 

exports. 

2. Given the limited number of regional clusters, we additionally compute wild-cluster bootstrap p-values 

for the key interaction coefficients as an informal inference sensitivity check. 

3. Detailed estimation results excluding Catalonia are available from the authors upon request. 
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Table 1. Variables: source and definitions 

Variables Symbols Definition Source 

Dependent variable 

Regional economic growth GROWTH 

Average annual growth rate of 

real GDP per capita between 

EQI survey waves 

European 

Comission 

(ARDECO) 

Main explanatory variables 

Institutional quality 

Quality of public services 

Control of corruption 

Resource dependence 

R&D intensity (total) 

Business R&D 

Public R&D 

EQI 

QP 

CP 

RESDEP 

RD 

RDBUS 

RDGOV 

European Quality of 

Government Index (EQI), 

rescaled between 0 and 1 

Subcomponent of EQI 

capturing perceived quality and 

impartiality of public services 

(rescaled 0–1) 

Subcomponent of EQI 

measuring perceived 

corruption control (rescaled 0–

1) 

Employment in extractive 

industries per capita (log) 

Total expenditure on R&D per 

capita (log) 

R&D expenditure per capita in 

the business sector (log) 

R&D expenditure per capita in 

government and higher 

education sectors (log) 

European 

Commission 

/ QoG 

Institute 

Eurostat 

Eurostat 

Eurostat 

Eurostat 

Control variables 

Initial GDP per capita 

Human Capital 

Productive structure (services) 

Foreign direct investment 

Urbanization level 

GDPpc (t0) 

HK 

EMPSER 

FDI 

URB 

Log of real GDP per capita at 

the beginning of each period 

Share of population aged 25-64 

with at least secondary 

education 

Employment in services per 

capita (log), proxy for tertiary 

sector specialization 

Inward FDI per capita (log) 

Share of population living in 

densely populated areas 

European 

Commission 

(ARDECO) 

Eurostat 

Eurostat 

Eurostat 

Eurostat 

 



Table 2. Descriptive statistics (N=68) 

Variables Mean Median St. Dev Min Max 

GROWTH 0.876 1.136 2.336 -3.629 6.944 

EQI 0.477 0.521 0.227 0.000 1.000 

QP 0.442 0.447 0.211 0.000 1.000 

CP 0.608 0.647 0.234 0.000 1.000 

RESDEP 3.626 3.665 1.163 0.000 5.843 

RD 23.123 23.213 1.302 20.230 25.578 

RDBUS 11.592 11.550 0.938 9.284 13.357 

RDGOV 11.531 11.640 0.577 10.095 12.616 

GDPpc (t0) 10.086 10.052 0.189 9.741 10.488 

HK 57.94 58.50 8.776 39.40 76.10 

EMPSER 0.047 0.039 0.038 0.008 0.173 

FDI 2.404 2.235 1.251 0.212 5.782 

URB 47.74 48.05 14.28 23.47 88.05 

 

 

Figure 1. Average EQI scores across Spanish Autonomous Communities (2010, 2013, 

2017, 2021) 

  



Table 3. Main results 

 

 

GDPpc (t0) 

EQI 

RESDEP 

RD 

RDBUS 

RDGOV 

EMPSER 

HK 

FDI 

URB 

Dependent variable: Average annual growth rate of real GDP per capita  

(1) (2) (3) (4) (5) (6) 

-31.75*** -31.91*** -31.91*** -32.44*** -32.98*** -32.76*** 

(6.61) (6.04) (6.11) (4.77) (5.00) (4.076) 

0.040 0.018 -13.29 1.096 25.26* 14.91 

(0.772) (0.721) (25.7) (1.261) (13.91) (13.14) 

-0.006*** -0.006*** -0.006*** 0.009 -0.006*** -0.006*** 

(0.002) (0.001) (0.001) (0.010) (0.001) (0.001) 

-0.159 -0.153 -0.135 -0.102 0.354 
- 

(0.256) (0.263) (0.258) (0.284) (0.349) 

1.124** 
- - - - - 

(0.498) 

-0.606 
- - - - - 

(0.661) 

7.533 
- - - - - 

(16.6) 

0.015 
- - - - - 

(0.070) 

-0.035 
- - - - - 

(0.097) 

0.001 
- - - - - 

(0.014) 

Interaction 

term 
- - 𝐺𝐷𝑃 ×  𝐼𝑄𝐸 𝑅𝐸𝑆𝐷𝐸𝑃 ×  𝐼𝑄𝐸 𝑅𝐷 ×  𝐼𝑄𝐸 

𝑅𝐷𝐵𝑈𝑆

𝑅𝐷𝐺𝑂𝑉

×  

×

𝐼𝑄𝐸 

 𝐼𝑄𝐸 

Hausman test 

R-squared 

Adj R-squared 

𝜒2 test 

(significance 

of controls) 

F-test 

154.8*** 

0.628 

0.377 

0.540 

8.43*** 

42.21*** 

0.626 

0.430 

- 

18.39*** 

- 

0.627 

0.419 

- 

14.45*** 

- 

0.649 

0.453 

- 

15.88*** 

- 

0.680 

0.502 

- 

18.31*** 

- 

0.719 

0.540 

- 

14.97*** 

Notes: (a)***p<0.01, **p<0.05, * p<0.1. (b) Robust standard errors clustered at the regional level are reported in parentheses. 

Standard errors are computed using heteroskedasticity consistent covariance estimators of the Arellano type (HC1) 

 

 



Table 4. Quality of public services indicator of EQI 

 

 

 

GDPpc (t0) 

QP 

(quality public 

services) 

RESDEP 

RD 

RDBUS 

RDGOV 

EMPSER 

HK 

FDI 

URB 

Dependent variable: Average annual growth rate of real GDP per capita  

(1) (2) (3) (4) (5) (6) 

-31.47*** -31.71*** -31.18*** -31.98*** -31.22*** -29.99*** 

(6.66) (6.07) (6.81) (6.18) (5.834) (4.91) 

0.274 0.248 15.18 0.674 21.26* 17.88 

(0.984) (0.933) (24.88) (1.24) (11.78) (11.02) 

-0.006*** -0.006*** -0.006*** -0.002 -0.006*** -0.006*** 

(0.002) (0.001) (0.001) (0.004) (0.001) (0.001) 

-0.159 -0.154 -0.170 -0.116 0.271 
- 

(0.260) (0.267) (0.257) (0.283) (0.304) 

0.940 
- - - - - 

(0.690) 

-0.380 
- - - - - 

(0.478) 

7.066 
- - - - - 

(15.64) 

0.016 
- - - - - 

(0.070) 

-0.042 
- - - - - 

(0.105) 

0.001 
- - - - - 

(0.013) 

Interaction 

term 
- - 𝐺𝐷𝑃 ×  𝑄𝑃 𝑅𝐸𝑆𝐷𝐸𝑃 ×  𝑄𝑃 𝑅𝐷 ×  𝑄𝑃 

𝑅𝐷𝐵𝑈𝑆 ×  𝑄𝑃 

𝑅𝐷𝐺𝑂𝑉 × 𝑄𝑃 

Hausman test 

R-squared 

Adj R-squared 

𝜒2 test 

(significance 

of controls) 

F-test 

102.6*** 

0.629 

0.379 

0.563 

8.48*** 

37.02*** 

0.627 

0.431 

- 

18.48*** 

 

0.628 

0.421 

- 

14.54*** 

 

0.632 

0.426 

- 

14.74*** 

 

0.658 

0.467 

- 

16.54*** 

 

0.686 

0.486 

- 

12.77*** 

Notes: (a)***p<0.01, **p<0.05, * p<0.1. (b) Robust standard errors clustered at the regional level are reported in parentheses. 

Standard errors are computed using heteroskedasticity consistent covariance estimators of the Arellano type (HC1)   



Table 5. Corruption indicator of EQI 

 

 Dependent variable: Average annual growth rate of real GDP per capita  

 (1) (2) (3) (4) (5) (6) 

GDPpc (t0) 
-31.75*** 

(6.60) 

-31.92*** 

(6.04) 

-31.92*** 

(6.19) 

-32.30*** 

(4.77) 

-32.83*** 

(6.06) 

-33.06*** 

(5.36) 

CP 0.171 0.128 -21.80 0.939 10.84* -0.649 

(corruption) (0.642) (0.603) (24.10) (0.910) (10.77) (6.46) 

RESDEP 
-0.006*** 

(0.002) 

-0.006*** 

(0.001) 

-0.006*** 

(0.001) 

0.008 

(0.009) 

-0.006*** 

(0.002) 

-0.006*** 

(0.001) 

RD 
-0.150 

(0.251) 

-0.145 

(0.258) 

-0.103 

(0.258) 

-0.114 

(0.252) 

0.108 

(0.387) 
- 

RDBUS - - - - - 
1.364** 

(0.555) 

RDGOV - - - - - 
-1.358** 

(0.612) 

EMPSER 
8.122 

(17.29) 
- - - - - 

HK 
0.016 

(0.070) 
- - - - - 

FDI 
-0.037 

(0.095) 
- - - - - 

URB 
0.001 

(0.013) 
- - - - - 

Interaction 

term 
- - 𝐺𝐷𝑃 ×  𝐶𝑃 𝑅𝐸𝑆𝐷𝐸𝑃 ×  𝐶𝑃 𝑅𝐷 ×  𝐶𝑃 

𝑅𝐷𝐵𝑈𝑆 ×  𝐶𝑃 

𝑅𝐷𝐺𝑂𝑉 ×  𝐶𝑃 

Hausman test 84.27*** 75.54***     

R-squared 0.628 0.626 0.634 0.654 0.645 0.711 

Adj R-squared 0.378 0.431 0.429 0.461 0.447 0.527 

𝜒2 test 

(significance 0.665 - - - - - 

of controls) 

F-test 8.46*** 18.42*** 14.87*** 16.24*** 15.61*** 14.38*** 

Notes: (a)***p<0.01, **p<0.05, * p<0.1. (b) Robust standard errors clustered at the regional level are reported in parentheses. 

Standard errors are computed using heteroskedasticity consistent covariance estimators of the Arellano type (HC1)  

 



Table 6. Interaction coefficients corresponding to columns (3)-(6) in Tables 3-5 

Institutional 

indicator (INST) 

𝐺𝐷𝑃
×  𝐼𝑁𝑆𝑇 

𝑅𝐸𝑆𝐷𝐸𝑃
×  𝐼𝑁𝑆𝑇 

𝑅𝐷 × 𝐼𝑁𝑆𝑇 
𝑅𝐷𝐵𝑈𝑆
×  𝐼𝑁𝑆𝑇 

𝑅𝐷𝐺𝑂𝑉
× 𝐼𝑁𝑆𝑇 

1.318 -0.024* -1.095* -1.944* 0.670 
EQI (Table 3) 

(2.534) (0.015) (0.598) (0.836) (1.178) 

-1.475 -0.009 -0.911* -1.807*** 0.299 
QP (Table 4) 

(2.464) (0.008) (0.497) (0.660) (0.727) 

2.166 -0.018* -0.458 -1.591** 1.659** 
CP (Table 5) 

(2.366) (0.012) (0.453) (0.763) (0.823) 

Notes: (a) ***p < 0.01, **p < 0.05, *p < 0.1. (b) Robust standard errors clustered by region are reported in 

parentheses. Standard errors are computed using heteroskedasticity consistent covariance estimators of the 

Arellano type (HC1). (c) QP and CP denote quality of public services and control of corruption, respectively. (d) 

Given the limited number of regional clusters, wild-cluster bootstrap p-values for the interaction coefficients are 

reported in Table 7 as an additional inference sensitivity check. 

 

Table 7. Inference sensitivity check: wild-cluster bootstrap p-values for Table 6 

interaction coefficients 

Institutional indicator 𝐺𝐷𝑃 𝑅𝐸𝑆𝐷𝐸𝑃 𝑅𝐷 𝑅𝐷𝐵𝑈𝑆 𝑅𝐷𝐺𝑂𝑉

(INST) ×  𝐼𝑁𝑆𝑇 ×  𝐼𝑁𝑆𝑇 × 𝐼𝑁𝑆𝑇 ×  𝐼𝑁𝑆𝑇 × 𝐼𝑁𝑆𝑇 

EQI (Table 3) 0.978 0.293 0.089* 0.096* 0.779 

QP (Table 4) 0.445 0.450 0.079* 0.048** 0.780 

CP (Table 5) 0.518 0.259 0.455 0.343 0.084* 

Notes: The table corresponds to the interaction coefficients summarized in Table 6. ***, ** and * denote 

significance at the 1%, 5% and 10% levels, respectively. QP and CP denote quality of public services and control 

of corruption, respectively. 

 

 

 



APPENDIX A  

Figure A1. Marginal effects derived from the interaction models in Table 3 (EQI) 

(a) 

 

(b) 

 
(c) (d) 

 

 

 
(e) 

Notes: (a) Marginal effect of EQI on growth across initial GDP per capita (column 3); (b) Marginal effect of resource 

dependence on growth across EQI (column 4); (c) Marginal effect of R&D on growth across EQI (column 5); (d) Marginal 

effect of Business R&D on growth across EQI (column 6); (e) Marginal Effect of Public R&D on Growth across EQI (column 

6) 

 



Figure A2. Marginal effects derived from the interaction models in Table 4 (Quality of 

Public Services, QP) 

(a) 

 

(b) 

 
(c) 

 
 

(d) 

 

(e) 

 
Notes: (a) Marginal effect of QP on growth across initial GDP per capita (column 3); (b) Marginal effect of resource 

dependence on growth across QP (column 4); (c) Marginal effect of R&D on growth across QP (column 5); (d) Marginal 

effect of Business R&D on growth across QP (column 6); (e) Marginal Effect of Public R&D on Growth across QP (column 

6) 



Figure A3. Marginal effects derived from the interaction models in Table 5 (Control of 

Corruption, CP) 

(a) (b) 

  
(c) 

 
 

(d) 

 

(e) 

 
Notes: (a) Marginal effect of CP on growth across initial GDP per capita (column 3); (b) Marginal effect of resource 

dependence on growth across CP (column 4); (c) Marginal effect of R&D on growth across CP (column 5); (d) Marginal 

effect of Business R&D on growth across CP (column 6); (e) Marginal Effect of Public R&D on Growth across CP 

(column 6) 
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	dependence and long
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	run growth. A parallel strand emphasizes that the curse can also appear 
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	Moreover
	, empirical evidence highlight
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	that resource booms can reshape regional 
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	differ across territor
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	As a result
	, the aggregate sign is heterogeneous and depends on 
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	Institutional quality, understood as governance effectiveness, rule enforcement, corruption control, and administrative capacity, is widely seen as a fundamental determinant of development (Acemoglu et al., 2002; Fabro and Aixalá, 2013). Better institutions are associated with stronger growth and resilience, particularly in lagging regions (Rodrik et al., 2004). Recent work using the EQI documents substantial within-country variation in institutional quality across European regions, including Spanish NUTS2 

	2.3. Institutional conditionality of the resource curse 
	2.3. Institutional conditionality of the resource curse 

	A key refinement of the resource-curse literature is that the curse is not necessarily inevitable. It is more likely to emerge under grabber-friendly institutions that facilitate rent extraction, and weaker under producer-friendly institutions that support entrepreneurship and productive 
	A key refinement of the resource-curse literature is that the curse is not necessarily inevitable. It is more likely to emerge under grabber-friendly institutions that facilitate rent extraction, and weaker under producer-friendly institutions that support entrepreneurship and productive 
	investment (Mehlum et al., 2006; Rodrik et al., 2004). From this institutional conditionality 
	view, recent subnational contributions explicitly model interaction effects between resource 
	dependence and institutional quality. Ma et al. (2022), for instance,
	 
	show that institutional 
	quality can attenuate the negative impact of resource dependence on regional growth, while 
	related work emphasizes that governance improvements can shift resource
	-
	based development 
	away from a curse equilibrium toward higher
	-
	produc
	tivity trajectories (Wang et al., 2024).
	 


	This mechanism is especially relevant for Spain, where extractive specialization is geographically concentrated and often overlaps with peripheral or structurally constrained territories. In a decentralized system, heterogeneity in governance, regulatory quality, transparency, coordination, and administrative capacity can translate into heterogeneous returns to private and public investment, and therefore into heterogeneous exposure to the downside of resource dependence. Evidence on the economic costs of r
	This mechanism is especially relevant for Spain, where extractive specialization is geographically concentrated and often overlaps with peripheral or structurally constrained territories. In a decentralized system, heterogeneity in governance, regulatory quality, transparency, coordination, and administrative capacity can translate into heterogeneous returns to private and public investment, and therefore into heterogeneous exposure to the downside of resource dependence. Evidence on the economic costs of r

	 
	 

	2.4. Institutions, innovation and short-run growth returns 
	2.4. Institutions, innovation and short-run growth returns 

	A large body of literature in regional economics argues that innovation inputs such as R&D and regional absorptive capacity, including skills and human capital, are key drivers of sustained productivity growth (Lucas, 1988; Barro, 1991; Coe and Helpman, 1995; Guellec and van Pottelsberghe, 2004). Knowledge accumulation and innovation can support diversification and raise productivity in both resource and non-resource sectors, in line with broader growth theory emphasizing human capital and innovation spillo
	A large body of literature in regional economics argues that innovation inputs such as R&D and regional absorptive capacity, including skills and human capital, are key drivers of sustained productivity growth (Lucas, 1988; Barro, 1991; Coe and Helpman, 1995; Guellec and van Pottelsberghe, 2004). Knowledge accumulation and innovation can support diversification and raise productivity in both resource and non-resource sectors, in line with broader growth theory emphasizing human capital and innovation spillo

	However, despite the centrality of R&D in growth models, its short-run relationship with economic growth can be ambiguous in a regional context. R&D and GDP may be jointly determined and react differently across the cycle, while innovation outcomes depend on the effectiveness of spending allocation and the availability of complementary regional capabilities. This makes institutional quality a relevant conditioning factor for the growth effects of R&D intensity, including public investment and place-based in
	However, despite the centrality of R&D in growth models, its short-run relationship with economic growth can be ambiguous in a regional context. R&D and GDP may be jointly determined and react differently across the cycle, while innovation outcomes depend on the effectiveness of spending allocation and the availability of complementary regional capabilities. This makes institutional quality a relevant conditioning factor for the growth effects of R&D intensity, including public investment and place-based in

	EU evidence shows that institutional quality can condition the returns to investment categories, including innovation-related spending, and that these returns vary substantially across territories (Rodríguez-Pose and Garcilazo, 2015; Rodriguez-Pose and Di Cataldo, 2015; European Commission, 2024). Recent research also highlights that governance structures influence financial execution and implementation delays in cohesion-policy projects, which affect whether investment translates into regional growth and s
	EU evidence shows that institutional quality can condition the returns to investment categories, including innovation-related spending, and that these returns vary substantially across territories (Rodríguez-Pose and Garcilazo, 2015; Rodriguez-Pose and Di Cataldo, 2015; European Commission, 2024). Recent research also highlights that governance structures influence financial execution and implementation delays in cohesion-policy projects, which affect whether investment translates into regional growth and s

	 
	 

	2.5. Theoretical hypotheses  
	2.5. Theoretical hypotheses  

	Given the negative influence of resource dependence and innovation on regional economic performance, institutional quality may significantly moderate those relationships. However, there remains a lack of empirical studies, especially at the regional level, that provide robust 
	Given the negative influence of resource dependence and innovation on regional economic performance, institutional quality may significantly moderate those relationships. However, there remains a lack of empirical studies, especially at the regional level, that provide robust 
	support for these theoretical expectations. 
	To address this gap, 
	the following hypothes
	e
	s
	 
	are 
	proposed
	: 
	 


	H1: Resource dependence is negatively associated with regional economic growth. In line with the resource-curse hypothesis, greater dependence on extractive activities is expected to reduce regional economic performance by crowding out diversification, amplifying volatility, and shifting incentives toward rent extraction (van der Ploeg, 2011; Manzano and Gutiérrez, 2019).  
	H1: Resource dependence is negatively associated with regional economic growth. In line with the resource-curse hypothesis, greater dependence on extractive activities is expected to reduce regional economic performance by crowding out diversification, amplifying volatility, and shifting incentives toward rent extraction (van der Ploeg, 2011; Manzano and Gutiérrez, 2019).  

	H2: Higher institutional quality is positively associated with regional economic growth. Institutions shape investment incentives, policy implementation capacity, and the efficiency of public services. Cross-country and regional evidence shows that higher-quality institutions are strongly linked to higher income levels and stronger performance (Rodrik et al., 2004; Rodríguez-Pose and Garcilazo, 2015; Filip and Setzer, 2024).  
	H2: Higher institutional quality is positively associated with regional economic growth. Institutions shape investment incentives, policy implementation capacity, and the efficiency of public services. Cross-country and regional evidence shows that higher-quality institutions are strongly linked to higher income levels and stronger performance (Rodrik et al., 2004; Rodríguez-Pose and Garcilazo, 2015; Filip and Setzer, 2024).  

	H3: Institutional quality mitigates the negative effect of resource dependence on regional economic growth. The institutional conditionality view predicts that the resource-curse effect is weaker where governance is producer-friendly (Mehlum et al., 2006; Ma et al., 2022; Wang et al., 2024; Narh, 2025).  
	H3: Institutional quality mitigates the negative effect of resource dependence on regional economic growth. The institutional conditionality view predicts that the resource-curse effect is weaker where governance is producer-friendly (Mehlum et al., 2006; Ma et al., 2022; Wang et al., 2024; Narh, 2025).  

	H4: Institutional quality diminishes the short-run returns to R&D intensity on regional economic growth. R&D intensity and GDP can move counter-cyclical depending on how budgets respond in downturns, that is, crisis conditions and shifts in regional policy intensity affect innovation outcomes (López-García et al., 2012; Cruz-Castro et al., 2018; Borsekova, 2025). 
	H4: Institutional quality diminishes the short-run returns to R&D intensity on regional economic growth. R&D intensity and GDP can move counter-cyclical depending on how budgets respond in downturns, that is, crisis conditions and shifts in regional policy intensity affect innovation outcomes (López-García et al., 2012; Cruz-Castro et al., 2018; Borsekova, 2025). 

	Therefore, several strands of the literature are included in this study. First, it contributes to the resource-curse debate by moving from cross-country narratives to a within-country regional approach. In particular, Spanish regions offer substantial variation in resource exposure under a common legal and monetary framework, helping to isolate subnational mechanisms. Second, 
	Therefore, several strands of the literature are included in this study. First, it contributes to the resource-curse debate by moving from cross-country narratives to a within-country regional approach. In particular, Spanish regions offer substantial variation in resource exposure under a common legal and monetary framework, helping to isolate subnational mechanisms. Second, 
	it aligns with the growing regional
	-
	governance literature emphasizing that the quality of 
	government varies meaningfully within countries and is linked to regional performance. Third, 
	it connects th
	o
	se themes to public economics by framing institutions as a dimension of policy 
	capacity i
	n a decentralized fiscal environment
	, with implications for regional convergence, the 
	targeting and effectiveness of place
	-
	base
	d
	 
	interventions, and the governance of investment and 
	innovation policies.
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	 Data and variables 



	This section describes the dataset and the construction of the variables used in the analysis. The empirical application focuses on the 17 Spanish Autonomous Communities over the period 2010–2024, using information drawn from harmonized regional statistics and survey-based measures of institutional quality. The dataset combines information from multiple sources, including Eurostat and the OECD, ensuring consistency in definitions across regions and over time. 
	This section describes the dataset and the construction of the variables used in the analysis. The empirical application focuses on the 17 Spanish Autonomous Communities over the period 2010–2024, using information drawn from harmonized regional statistics and survey-based measures of institutional quality. The dataset combines information from multiple sources, including Eurostat and the OECD, ensuring consistency in definitions across regions and over time. 

	Table 1 provides a detailed description of all variables, including their definitions, transformations, and data sources. 
	Table 1 provides a detailed description of all variables, including their definitions, transformations, and data sources. 
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	3.1 Dependent variable 
	3.1 Dependent variable 

	The dependent variable captures regional economic performance through the average annual growth rate of real GDP per capita between survey years (GROWTH). Specifically, for each region 
	The dependent variable captures regional economic performance through the average annual growth rate of real GDP per capita between survey years (GROWTH). Specifically, for each region 
	𝑖
	, growth is measured between two consecutive periods in which institutional quality is observed as the compound annual growth rate: 

	𝑔𝑖,𝑡→𝑡+𝑘=(𝑌𝑖,𝑡+𝑘𝑌𝑖,𝑡)1𝑘−1 
	(1) 
	where 
	where 
	𝑌𝑖
	𝑌𝑖
	,
	𝑡

	 denotes real GDP per capita and 
	𝑘
	 is the number of years between survey waves. This formulation captures medium-term growth dynamics while abstracting from short-term fluctuations. 

	GDP per capita data are obtained from the European Commission’s ARDECO database and are expressed in constant 2020 euros. The dataset provides harmonized regional accounts at the NUTS2 level, ensuring comparability across Spanish Autonomous Communities. 
	GDP per capita data are obtained from the European Commission’s ARDECO database and are expressed in constant 2020 euros. The dataset provides harmonized regional accounts at the NUTS2 level, ensuring comparability across Spanish Autonomous Communities. 

	 
	 

	3.2. Explanatory variables 
	3.2. Explanatory variables 

	Institutional quality is measured using the European Quality of Government Index (EQI), developed by the Quality of Government Institute. The EQI provides a survey based measure of citizens’ perceptions of government effectiveness, impartiality, and corruption at the regional level, and is available for specific waves covering the period of analysis. 
	Institutional quality is measured using the European Quality of Government Index (EQI), developed by the Quality of Government Institute. The EQI provides a survey based measure of citizens’ perceptions of government effectiveness, impartiality, and corruption at the regional level, and is available for specific waves covering the period of analysis. 

	In addition to the aggregate EQI, the analysis also considers two of its underlying pillars, namely the quality of public services (QP) and the control of corruption (CP), in order to examine whether different dimensions of governance exhibit heterogeneous relationships with regional economic performance. 
	In addition to the aggregate EQI, the analysis also considers two of its underlying pillars, namely the quality of public services (QP) and the control of corruption (CP), in order to examine whether different dimensions of governance exhibit heterogeneous relationships with regional economic performance. 

	To facilitate interpretation and ensure comparability across specifications, the institutional indicators are rescaled to lie between 0 and 1. This transformation preserves relative differences across regions while allowing coefficients to be interpreted in terms of normalized changes in institutional quality. 
	To facilitate interpretation and ensure comparability across specifications, the institutional indicators are rescaled to lie between 0 and 1. This transformation preserves relative differences across regions while allowing coefficients to be interpreted in terms of normalized changes in institutional quality. 

	Regarding variability, institutional quality exhibits both cross sectional variation across regions and temporal variation within regions over time. Approximately 61 percent of the total variation 
	Regarding variability, institutional quality exhibits both cross sectional variation across regions and temporal variation within regions over time. Approximately 61 percent of the total variation 
	corresponds to differences between regions, while 39 percent reflects variation within regions 
	over time. This indicates that, although cross regional differences are the dominant component, 
	there is also meaningful within region variation that can be expl
	oited in the empirical analysis.
	 


	Spain represents a particularly relevant case for analyzing institutional heterogeneity, as the quality of government varies substantially across regions. Evidence based on the European Quality of Government Index (EQI) shows that national averages conceal large and persistent interregional disparities, with some regions performing above the EU average while others fall significantly below it. Moreover, these differences have widened over time, making Spain one of the countries with the highest subnational 
	Spain represents a particularly relevant case for analyzing institutional heterogeneity, as the quality of government varies substantially across regions. Evidence based on the European Quality of Government Index (EQI) shows that national averages conceal large and persistent interregional disparities, with some regions performing above the EU average while others fall significantly below it. Moreover, these differences have widened over time, making Spain one of the countries with the highest subnational 

	Figure 1 illustrates the spatial distribution of institutional quality across Spanish Autonomous Communities (NUTS-2), revealing marked territorial heterogeneity. Higher levels of institutional quality are concentrated in northern regions, while several peripheral regions, particularly in the south and east, exhibit comparatively lower values. Notably, Catalonia appears among the regions with lower institutional quality despite its relatively high income level, suggesting that perceived governance quality d
	Figure 1 illustrates the spatial distribution of institutional quality across Spanish Autonomous Communities (NUTS-2), revealing marked territorial heterogeneity. Higher levels of institutional quality are concentrated in northern regions, while several peripheral regions, particularly in the south and east, exhibit comparatively lower values. Notably, Catalonia appears among the regions with lower institutional quality despite its relatively high income level, suggesting that perceived governance quality d
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	Resource dependence (RESDEP) is measured as extractive employment per capita, defined as the number of workers employed in extractive industries relative to the regional population. This indicator captures the intensity of extractive activity in each region while avoiding distortions arising from fluctuations in total employment. By scaling the variable by population, the measure reflects the economic relevance of the extractive sector in absolute terms rather than its relative weight within the labor marke
	Resource dependence (RESDEP) is measured as extractive employment per capita, defined as the number of workers employed in extractive industries relative to the regional population. This indicator captures the intensity of extractive activity in each region while avoiding distortions arising from fluctuations in total employment. By scaling the variable by population, the measure reflects the economic relevance of the extractive sector in absolute terms rather than its relative weight within the labor marke

	Innovation is proxied by regional R&D effort (RD), measured as total expenditure on research and development per capita. This specification provides a direct measure of innovation intensity and avoids mechanical relationships that may arise when normalizing by GDP. To further refine the analysis, R&D expenditure is disaggregated into its main components, distinguishing between business R&D (RDBUS) and public R&D (RDGOV), which includes government and higher education sectors. This distinction allows us to e
	Innovation is proxied by regional R&D effort (RD), measured as total expenditure on research and development per capita. This specification provides a direct measure of innovation intensity and avoids mechanical relationships that may arise when normalizing by GDP. To further refine the analysis, R&D expenditure is disaggregated into its main components, distinguishing between business R&D (RDBUS) and public R&D (RDGOV), which includes government and higher education sectors. This distinction allows us to e

	This study also includes the following four control variables highlighted by the regional growth literature. One, tertiary productive structure (EMPSER) represents the level of development of the regional productive structure, through the logarithm of the employment per capita in services, capturing structural change and specialization patterns (Ma et al., 2022). Two, human capital (HK) is identified with regional human capital, built as the share of the working-age population (25–64 years old) with at leas
	This study also includes the following four control variables highlighted by the regional growth literature. One, tertiary productive structure (EMPSER) represents the level of development of the regional productive structure, through the logarithm of the employment per capita in services, capturing structural change and specialization patterns (Ma et al., 2022). Two, human capital (HK) is identified with regional human capital, built as the share of the working-age population (25–64 years old) with at leas

	 
	 

	3.3. Descriptive statistics 
	3.3. Descriptive statistics 

	Table 2 reports the descriptive statistics for all variables used in the analysis, based on the sample described in the previous subsections. 
	Table 2 reports the descriptive statistics for all variables used in the analysis, based on the sample described in the previous subsections. 
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	4.
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	 Empirical strategy 
	 Empirical strategy 



	This section outlines the empirical framework used to examine the relationship between institutional quality, resource dependence, innovation, and regional economic growth. The analysis is based on a conditional convergence approach, where growth in real GDP per capita between survey periods is related to initial conditions and a set of structural and institutional variables (Barro, 1991; Filip and Setzer, 2024). 
	This section outlines the empirical framework used to examine the relationship between institutional quality, resource dependence, innovation, and regional economic growth. The analysis is based on a conditional convergence approach, where growth in real GDP per capita between survey periods is related to initial conditions and a set of structural and institutional variables (Barro, 1991; Filip and Setzer, 2024). 

	The specification exploits both cross regional differences and variation over time, allowing us to assess how institutional quality and economic structure are associated with medium term growth dynamics across Spanish Autonomous Communities. 
	The specification exploits both cross regional differences and variation over time, allowing us to assess how institutional quality and economic structure are associated with medium term growth dynamics across Spanish Autonomous Communities. 

	Accordingly, the estimates are identified from within-region variation over time, controlling for region and period fixed effects. Therefore, the results should be interpreted as conditional associations rather than strict causal effects. 
	Accordingly, the estimates are identified from within-region variation over time, controlling for region and period fixed effects. Therefore, the results should be interpreted as conditional associations rather than strict causal effects. 

	4.1. Baseline specification (H1) 
	4.1. Baseline specification (H1) 

	The following specification is aimed at jointly testing Hypotheses 1 and 2 by estimating the relationship between regional economic growth, resource dependence, and institutional quality, 
	The following specification is aimed at jointly testing Hypotheses 1 and 2 by estimating the relationship between regional economic growth, resource dependence, and institutional quality, 
	while controlling for a standard set of growth determinants. Within a conditional convergence 
	framework, Equation (
	2
	) presents the baseline specification used in the empirical analysis.
	 


	𝑮𝑹𝑶𝑾𝑻𝑯=𝛽1𝑮𝑫𝑷𝒑𝒄+𝛽2𝑰𝑸𝑬+𝛽3𝑹𝑬𝑺𝑫𝑬𝑷+𝛽4𝑹𝑫+𝑿𝜸+𝜶+𝝉+𝝐 
	𝑮𝑹𝑶𝑾𝑻𝑯=𝛽1𝑮𝑫𝑷𝒑𝒄+𝛽2𝑰𝑸𝑬+𝛽3𝑹𝑬𝑺𝑫𝑬𝑷+𝛽4𝑹𝑫+𝑿𝜸+𝜶+𝝉+𝝐 

	(2) 
	(2) 

	 
	 

	where 
	where 
	𝑮𝑹𝑶𝑾𝑻𝑯
	 denotes the average annual growth rate of real GDP per capita between survey periods. 
	𝑮𝑫𝑷𝒑𝒄
	 represents the initial level of real GDP per capita, 
	𝑰𝑸𝑬
	 captures institutional quality, 
	𝑹𝑬𝑺𝑫𝑬𝑷
	 measures resource dependence and RD measures the intensity of R&D in each region. 
	𝑿
	𝑿
	 

	is an 
	𝑁
	𝑁
	×
	𝐾

	 matrix of control variables described in Section 3.2, including human capital, productive structure, foreign direct investment, and urbanization, and 
	𝜸
	 is a 
	𝐾
	𝐾
	×1

	 vector of coefficients.  

	𝜶
	𝜶
	 is an 
	𝑁
	𝑁
	×1

	 vector of region specific fixed effects that captures unobserved, time invariant heterogeneity, and 
	𝝉
	 is an 
	𝑁
	𝑁
	×1

	vector of time specific fixed effects that account for common macroeconomic conditions and shocks affecting all regions within each period. These effects are particularly relevant given that the periods considered, namely 2010–2013, 2013–2017, 2017–2021, and 2021–2024, correspond to distinct macroeconomic environments, including the post financial crisis adjustment, the recovery phase, the COVID 19 shock, and the subsequent recovery. As such, time fixed effects absorb period specific influences on average r
	𝝐
	 is an 
	𝑁
	𝑁
	×1 

	vector of error terms, assumed to have zero mean and finite variance. Standard errors are clustered at the regional level.2 

	The estimated coefficients allow us to directly assess the hypotheses under consideration. In particular, 
	The estimated coefficients allow us to directly assess the hypotheses under consideration. In particular, 
	𝛽
	𝛽
	3

	 captures the effect of resource dependence on regional economic growth and is expected to be negative under the resource curse hypothesis (H1). 
	𝛽
	𝛽
	2

	 reflects the role of institutional quality and is expected to be positive if better governance is associated with stronger economic performance (H2). 

	 
	 

	4.2. Interaction between Institutional Quality and Initial GDP per Capita (H2) 
	4.2. Interaction between Institutional Quality and Initial GDP per Capita (H2) 

	Following Rodrik et al. (2004), the impact of institutional quality on economic performance may be heterogeneous and depend on the initial level of development. In particular, the growth-enhancing effect of institutions is expected to be stronger in less developed regions. To account for this possibility, we extend the baseline specification (2) by including an interaction term between initial GDP per capita and institutional quality (3). 
	Following Rodrik et al. (2004), the impact of institutional quality on economic performance may be heterogeneous and depend on the initial level of development. In particular, the growth-enhancing effect of institutions is expected to be stronger in less developed regions. To account for this possibility, we extend the baseline specification (2) by including an interaction term between initial GDP per capita and institutional quality (3). 
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	(3) 
	(3) 

	where 
	where 
	𝜇
	 captures the interaction between initial GDP per capita and institutional quality, allowing the effect of institutional quality on regional economic growth to vary with the level of development. The remaining variables are defined as in Equation (2). 

	The marginal effect of institutional quality on growth is given by 
	The marginal effect of institutional quality on growth is given by 
	𝛽
	𝛽
	2+
	𝜇
	· 
	𝐺𝐷𝑃𝑝𝑐

	. In line with Hypothesis 2 (H2), institutional quality is expected to have a positive effect on regional economic growth. Moreover, if institutional quality is more growth enhancing in less developed regions, a negative value of 
	𝜇
	 would indicate that its positive impact is stronger at lower levels of initial GDP per capita and weakens as regions become more developed. 

	4.3. Interaction between Institutional Quality and Resource Dependence (H3) 
	4.3. Interaction between Institutional Quality and Resource Dependence (H3) 

	To test Hypothesis 3, we extend the baseline specification (2) by introducing an interaction term between institutional quality and resource dependence (4). This allows us to examine whether the effect of resource dependence on regional economic growth varies with the level of institutional quality. 
	To test Hypothesis 3, we extend the baseline specification (2) by introducing an interaction term between institutional quality and resource dependence (4). This allows us to examine whether the effect of resource dependence on regional economic growth varies with the level of institutional quality. 
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	(4) 
	(4) 

	where 
	where 
	𝜃
	 captures the interaction between resource dependence and institutional quality. The remaining variables are defined as in Equation (2).  

	Under Hypothesis 3 (H3), institutional quality is expected to mitigate the negative effect of resource dependence. Therefore, a positive value of 
	Under Hypothesis 3 (H3), institutional quality is expected to mitigate the negative effect of resource dependence. Therefore, a positive value of 
	𝜃
	 would indicate that higher institutional quality reduces the adverse impact of resource dependence on regional growth.  

	 
	 

	4.4. Interaction between Institutional Quality and R&D investment (H4) 
	4.4. Interaction between Institutional Quality and R&D investment (H4) 

	To test Hypothesis 4, we extend the baseline specification (2) by introducing an interaction term between institutional quality and R&D intensity (5). This allows us to examine whether the effect of innovation on regional economic growth varies with the level of institutional quality. 
	To test Hypothesis 4, we extend the baseline specification (2) by introducing an interaction term between institutional quality and R&D intensity (5). This allows us to examine whether the effect of innovation on regional economic growth varies with the level of institutional quality. 
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	(5) 
	(5) 

	where 
	where 
	𝛿
	𝛿

	 captures the interaction between R&D intensity and institutional quality. The remaining variables are defined as in Equation (2).  

	The extended specification is given by (6): 
	Additionally, we decompose the R&D variable into its main components, distinguishing between business and public R&D, the latter including government and higher education sectors. This allows us to examine whether different sources of innovation investment exhibit heterogeneous relationships with regional economic growth. 

	𝑮𝑹𝑶𝑾𝑻𝑯
	𝑮𝑹𝑶𝑾𝑻𝑯
	=
	𝛽
	1
	𝑮𝑫𝑷𝒑𝒄
	+
	𝛽
	2
	𝑰𝑸𝑬
	+ 
	𝛽
	3
	𝑹𝑬𝑺𝑫𝑬𝑷
	+
	𝛽
	4
	𝑹𝑫𝑩𝑼𝑺
	+
	𝜹𝟏(𝑹𝑫𝑩𝑼𝑺
	×
	𝑰𝑸𝑬)
	+
	𝜷𝟓𝑹𝑫𝑮𝑶𝑽
	+
	𝜹𝟐(𝑹𝑫𝑮𝑶𝑽
	×
	𝑰𝑸𝑬)
	+
	𝑿𝜸
	+
	𝜶
	+
	𝝉
	+
	𝝐
	 

	(6) 
	(6) 

	where 
	where 
	𝑹𝑫𝑩𝑼𝑺
	𝑹𝑫𝑩𝑼𝑺
	 

	and 
	𝑹𝑫𝑮𝑶𝑽
	𝑹𝑫𝑮𝑶𝑽
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	 captures how the marginal effect of total R&D varies with institutional quality. A negative 
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	 would indicate that the short-run growth effect of R&D weakens as institutional quality increases, consistent with gestation lags, adjustment costs, and reallocation processes that delay the translation of innovation investment into output gains, particularly in stronger institutional environments where innovation activities may be more complex or longer-term oriented. Conversely, a positive 
	𝛿
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	 would suggest that institutional quality enhances the effectiveness of R&D by improving allocation, coordination, and implementation. 

	When distinguishing between business and public R&D, the interaction terms 
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	 and 
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	 capture how the growth impact of each component varies with institutional quality. Negative values would indicate weaker short-run effects as institutional quality increases, especially for private R&D, reflecting time-to-build effects, opportunity costs, and the orientation of innovation toward more advanced activities. Differences in sign and magnitude between 
	𝛿1
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	 and 
	𝛿2
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	  would point to heterogeneous effects across sources of innovation, as public and private R&D may respond differently to governance conditions. 
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	This section presents and discusses the empirical results from the estimated specifications. It begins by summarizing the main findings from the baseline and extended models, including the interaction terms, and then interprets these results in relation to the proposed hypotheses and the role of institutional quality in regional economic performance. 
	This section presents and discusses the empirical results from the estimated specifications. It begins by summarizing the main findings from the baseline and extended models, including the interaction terms, and then interprets these results in relation to the proposed hypotheses and the role of institutional quality in regional economic performance. 

	 
	 

	5.1. Econometric results 
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	Table 3 reports the main estimation results. Column (1) presents the baseline specification, while column (2) reports the parsimonious model excluding jointly insignificant controls. Columns (3) to (5) extend the baseline by incorporating interaction terms between institutional quality and initial GDP per capita, resource dependence, and R&D intensity, respectively. Column (6) further decomposes R&D intensity into business and public components. 
	Table 3 reports the main estimation results. Column (1) presents the baseline specification, while column (2) reports the parsimonious model excluding jointly insignificant controls. Columns (3) to (5) extend the baseline by incorporating interaction terms between institutional quality and initial GDP per capita, resource dependence, and R&D intensity, respectively. Column (6) further decomposes R&D intensity into business and public components. 

	Alongside the estimated coefficients, Table 3 reports the corresponding R² values, 
	Alongside the estimated coefficients, Table 3 reports the corresponding R² values, 
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	-tests for joint significance, and Hausman tests, which support the use of fixed effects over alternative specifications. 
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	To assess the robustness of the results across different dimensions of institutional quality, Tables 4 and 5 replicate the same specifications using the quality of public services and control of corruption sub-indices, respectively. The overall patterns remain consistent across these alternative measures. 
	To assess the robustness of the results across different dimensions of institutional quality, Tables 4 and 5 replicate the same specifications using the quality of public services and control of corruption sub-indices, respectively. The overall patterns remain consistent across these alternative measures. 
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	Figures A1-A3, reported in the Appendix, provide a graphical representation of the marginal effects associated with the interaction terms. These plots illustrate how the effects of institutional quality vary across the distribution of initial income, resource dependence, and R&D intensity, complementing the regression results. 
	Figures A1-A3, reported in the Appendix, provide a graphical representation of the marginal effects associated with the interaction terms. These plots illustrate how the effects of institutional quality vary across the distribution of initial income, resource dependence, and R&D intensity, complementing the regression results. 

	Table 6 summarizes the estimated interaction coefficients across Tables 3 to 5, facilitating comparison across institutional indicators and highlighting the role of governance as a conditioning factor in regional growth dynamics. 
	Table 6 summarizes the estimated interaction coefficients across Tables 3 to 5, facilitating comparison across institutional indicators and highlighting the role of governance as a conditioning factor in regional growth dynamics. 

	Given the limited number of regional clusters, Table 7 reports wild-cluster bootstrap p-values for the interaction coefficients summarized in Table 6. The results indicate that the R&D-related interaction patterns are broadly robust to this alternative inference procedure, especially for total R&D and business R&D when institutional quality is measured by EQI or quality of public services. By contrast, the interaction between resource dependence and institutional quality is no longer statistically significa
	Given the limited number of regional clusters, Table 7 reports wild-cluster bootstrap p-values for the interaction coefficients summarized in Table 6. The results indicate that the R&D-related interaction patterns are broadly robust to this alternative inference procedure, especially for total R&D and business R&D when institutional quality is measured by EQI or quality of public services. By contrast, the interaction between resource dependence and institutional quality is no longer statistically significa
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	Taken together, the results reveal four broad patterns. First, resource dependence is negatively and robustly associated with regional economic growth across specifications. Second, institutional quality does not display a robust direct effect on growth, either in its aggregate form or when measured through its subcomponents. Third, the interaction estimates suggest that institutional quality may condition the effects of resource dependence and R&D intensity, although Table 7 shows that the statistical prec
	Taken together, the results reveal four broad patterns. First, resource dependence is negatively and robustly associated with regional economic growth across specifications. Second, institutional quality does not display a robust direct effect on growth, either in its aggregate form or when measured through its subcomponents. Third, the interaction estimates suggest that institutional quality may condition the effects of resource dependence and R&D intensity, although Table 7 shows that the statistical prec

	Given the descriptive evidence presented in Figure 1, Catalonia appears to exhibit comparatively low levels of institutional quality relative to its income level, suggesting the presence of region-specific factors that may not be representative of broader national patterns. 
	Given the descriptive evidence presented in Figure 1, Catalonia appears to exhibit comparatively low levels of institutional quality relative to its income level, suggesting the presence of region-specific factors that may not be representative of broader national patterns. 
	To assess whether this observation influences the empirical results, we re
	-
	estimate all baseline 
	specifications excluding Catalonia from the sample
	3
	.
	 
	The results remain qualitatively 
	unchanged in terms of sign, magnitude, and statistical significance of the main coefficients, 
	indicating that the findings are not driven by a single influential observatio
	n
	.
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	This section discusses the empirical results in light of the four hypotheses outlined in Section 2.5, connecting the findings to the relevant theoretical and empirical literature. 
	This section discusses the empirical results in light of the four hypotheses outlined in Section 2.5, connecting the findings to the relevant theoretical and empirical literature. 

	 
	 

	H1: Resource dependence and regional economic growth. The empirical results provide strong and consistent support for the hypothesis that resource dependence is negatively associated with regional economic growth. Across all specifications, the coefficient on RESDEP is negative, statistically significant, and stable in magnitude. In Table 3, the estimated effect remains virtually unchanged between the baseline specification and the parsimonious model and continues to be negative and highly significant in th
	H1: Resource dependence and regional economic growth. The empirical results provide strong and consistent support for the hypothesis that resource dependence is negatively associated with regional economic growth. Across all specifications, the coefficient on RESDEP is negative, statistically significant, and stable in magnitude. In Table 3, the estimated effect remains virtually unchanged between the baseline specification and the parsimonious model and continues to be negative and highly significant in th

	This result is robust to alternative measures of institutional quality. Replacing the aggregate EQI with the quality of public services sub-index (Table 4) or the control of corruption sub-index (Table 5) leaves the coefficient on RESDEP largely unaffected. This stability indicates that the negative association between extractive-sector dependence and growth is not driven by a particular institutional proxy or model specification. 
	This result is robust to alternative measures of institutional quality. Replacing the aggregate EQI with the quality of public services sub-index (Table 4) or the control of corruption sub-index (Table 5) leaves the coefficient on RESDEP largely unaffected. This stability indicates that the negative association between extractive-sector dependence and growth is not driven by a particular institutional proxy or model specification. 

	Overall, the evidence suggests that resource dependence constitutes a structural constraint on regional economic performance. Even after controlling for convergence dynamics, human capital, innovation effort, and governance-related factors, regions with higher extractive-sector dependence tend to exhibit lower growth rates. This pattern is consistent with the resource-curse literature, which emphasizes how extractive activities can crowd out dynamic tradable 
	Overall, the evidence suggests that resource dependence constitutes a structural constraint on regional economic performance. Even after controlling for convergence dynamics, human capital, innovation effort, and governance-related factors, regions with higher extractive-sector dependence tend to exhibit lower growth rates. This pattern is consistent with the resource-curse literature, which emphasizes how extractive activities can crowd out dynamic tradable 
	sectors, distort incentives toward rent
	-
	seeking, and increase exposure to commodity price 
	fluctuations (van der Ploeg, 2011; Sachs and Warner, 2001; Frankel, 2010).
	 


	 
	 

	H2: Institutional quality and regional economic growth. The second hypothesis anticipated a positive direct effect of institutional quality on regional economic growth. The empirical results provide only limited support for this expectation. Across specifications, the coefficients on institutional quality are generally positive but do not reach conventional levels of statistical significance. This pattern holds for the aggregate EQI measure in Table 3 and for its subcomponents, quality of public services (T
	H2: Institutional quality and regional economic growth. The second hypothesis anticipated a positive direct effect of institutional quality on regional economic growth. The empirical results provide only limited support for this expectation. Across specifications, the coefficients on institutional quality are generally positive but do not reach conventional levels of statistical significance. This pattern holds for the aggregate EQI measure in Table 3 and for its subcomponents, quality of public services (T

	The absence of a robust direct effect persists once convergence dynamics, structural controls, interaction terms, and alternative institutional proxies are included. Table 6 also indicates no clear heterogeneity across the income distribution: the interaction between institutional quality and initial GDP per capita is statistically insignificant and imprecisely estimated for all institutional indicators. This suggests that institutional quality does not systematically generate higher growth returns in eithe
	The absence of a robust direct effect persists once convergence dynamics, structural controls, interaction terms, and alternative institutional proxies are included. Table 6 also indicates no clear heterogeneity across the income distribution: the interaction between institutional quality and initial GDP per capita is statistically insignificant and imprecisely estimated for all institutional indicators. This suggests that institutional quality does not systematically generate higher growth returns in eithe

	Overall, institutional quality does not exhibit a robust direct association with regional economic growth in Spain. This finding does not contradict the broader governance-growth literature (Rodrik et al., 2004; Rodríguez-Pose and Garcilazo, 2015; Filip and Setzer, 2024), but suggests that, within a relatively homogeneous institutional environment, institutions are better understood through interaction mechanisms than through a uniform direct growth effect. 
	Overall, institutional quality does not exhibit a robust direct association with regional economic growth in Spain. This finding does not contradict the broader governance-growth literature (Rodrik et al., 2004; Rodríguez-Pose and Garcilazo, 2015; Filip and Setzer, 2024), but suggests that, within a relatively homogeneous institutional environment, institutions are better understood through interaction mechanisms than through a uniform direct growth effect. 

	 
	 

	H3: Institutional quality as a moderator of the resource curse. The third hypothesis predicted that higher institutional quality would attenuate the negative growth effect of resource dependence. However, the empirical results do not support this assumption. The interaction between resource dependence and institutional quality is negative across institutional 
	H3: Institutional quality as a moderator of the resource curse. The third hypothesis predicted that higher institutional quality would attenuate the negative growth effect of resource dependence. However, the empirical results do not support this assumption. The interaction between resource dependence and institutional quality is negative across institutional 
	indicators, as shown in column (4) of Tables 3 to 5 and summarized in Table 6. This suggests 
	that, in the Spanish regional context, stronger institutions may amplify rather than mitigate the 
	growth penalty associated with extractive
	-
	sector dependence. This
	 
	is one of the novel findings 
	of the paper, as it points to a mechanism that differs from the standard institutional
	-
	mitigation 
	view of the resource curse. However, the wild
	-
	cluster bootstrap results in Table 7 indicate that 
	the statistical precision of th
	is interaction is sensitive to the limited number of regional clusters, 
	so this pattern should be interpreted as suggestive rather than definitive evidence.
	 


	The marginal effects plots in the Appendix reinforce this interpretation, showing that the negative association between resource dependence and growth does not weaken at higher levels of institutional quality and, in some cases, becomes more marked. This pattern may reflect an opportunity cost mechanism: in stronger institutional environments, the potential returns to diversification, innovation, and productivity-enhancing activities are higher, so reliance on extractive sectors entails a larger growth pena
	The marginal effects plots in the Appendix reinforce this interpretation, showing that the negative association between resource dependence and growth does not weaken at higher levels of institutional quality and, in some cases, becomes more marked. This pattern may reflect an opportunity cost mechanism: in stronger institutional environments, the potential returns to diversification, innovation, and productivity-enhancing activities are higher, so reliance on extractive sectors entails a larger growth pena

	 
	 

	H4: Institutional quality and the returns to R&D investment. The fourth hypothesis posited that institutional quality conditions the short-run growth effects of R&D intensity. The results support this conditionality, but not in a uniformly positive direction. As shown in Tables 3 to 5, the direct effect of total R&D intensity is generally not statistically significant. However, the interaction between total R&D and institutional quality is negative across institutional indicators and is statistically signif
	H4: Institutional quality and the returns to R&D investment. The fourth hypothesis posited that institutional quality conditions the short-run growth effects of R&D intensity. The results support this conditionality, but not in a uniformly positive direction. As shown in Tables 3 to 5, the direct effect of total R&D intensity is generally not statistically significant. However, the interaction between total R&D and institutional quality is negative across institutional indicators and is statistically signif

	The decomposition of R&D provides additional nuance. The interaction between business R&D and institutional quality is consistently negative and remains statistically significant under wild-
	The decomposition of R&D provides additional nuance. The interaction between business R&D and institutional quality is consistently negative and remains statistically significant under wild-
	cluster bootstrap inference for EQI and quality of public services, although not for control of 
	corruption.
	 
	By contrast, the interaction between public R&D and institutional quality is positive 
	in all cases, but statistically significant only when institutional quality is proxied by control of 
	corruption. 
	The marginal
	-
	effect analysis further shows that public R&D becomes positively 
	associated with growth only in the upper part of the control
	-
	of
	-
	corruption distribution.
	 


	These results can be interpreted in light of the short time horizon considered. Innovation investments, especially those undertaken by firms, often involve gestation lags and adjustment costs that delay their impact on output. In stronger institutional environments, R&D activities may also be more complex, longer-term, or higher-quality, weakening their observed short-run association with growth. The negative interaction for business R&D may additionally reflect an opportunity cost mechanism, as alternative
	These results can be interpreted in light of the short time horizon considered. Innovation investments, especially those undertaken by firms, often involve gestation lags and adjustment costs that delay their impact on output. In stronger institutional environments, R&D activities may also be more complex, longer-term, or higher-quality, weakening their observed short-run association with growth. The negative interaction for business R&D may additionally reflect an opportunity cost mechanism, as alternative

	Overall, institutional quality shapes the growth effects of R&D intensity in a heterogeneous way. Rather than uniformly enhancing innovation returns, institutions interact differently with business and public R&D, highlighting the importance of time horizon, opportunity costs, and the composition of innovation investment. 
	Overall, institutional quality shapes the growth effects of R&D intensity in a heterogeneous way. Rather than uniformly enhancing innovation returns, institutions interact differently with business and public R&D, highlighting the importance of time horizon, opportunity costs, and the composition of innovation investment. 
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	This paper has examined the role of institutional quality in shaping regional economic growth in Spain, focusing on how institutions interact with key structural drivers such as resource dependence and R&D intensity. Using a panel of Spanish regions, the analysis provides evidence of a conditional growth framework in which the effects of these drivers depend critically on the institutional environment. 
	This paper has examined the role of institutional quality in shaping regional economic growth in Spain, focusing on how institutions interact with key structural drivers such as resource dependence and R&D intensity. Using a panel of Spanish regions, the analysis provides evidence of a conditional growth framework in which the effects of these drivers depend critically on the institutional environment. 

	The results yield three main findings. First, resource dependence is consistently associated with lower regional growth, supporting the presence of a resource-curse mechanism at the subnational level. Second, institutional quality does not exhibit a robust direct effect on growth, but instead operates through interaction channels, particularly those related to R&D intensity. Third, the effectiveness of R&D investment is conditional on institutional quality and varies depending on its composition, with signi
	The results yield three main findings. First, resource dependence is consistently associated with lower regional growth, supporting the presence of a resource-curse mechanism at the subnational level. Second, institutional quality does not exhibit a robust direct effect on growth, but instead operates through interaction channels, particularly those related to R&D intensity. Third, the effectiveness of R&D investment is conditional on institutional quality and varies depending on its composition, with signi

	In particular, the interaction between R&D and institutional quality is not uniformly positive. This result can be understood in light of the short time horizon considered, as innovation investments often involve gestation lags and adjustment costs that delay their impact on output. Moreover, in regions with stronger institutional environments, the opportunity cost of allocating resources to R&D may be higher, especially when alternative high-productivity activities are available. This helps explain why R&D
	In particular, the interaction between R&D and institutional quality is not uniformly positive. This result can be understood in light of the short time horizon considered, as innovation investments often involve gestation lags and adjustment costs that delay their impact on output. Moreover, in regions with stronger institutional environments, the opportunity cost of allocating resources to R&D may be higher, especially when alternative high-productivity activities are available. This helps explain why R&D

	The results also reveal important differences between business and public R&D. While private innovation efforts appear less effective in the short run in regions with stronger institutional environments, public R&D shows a more favourable interaction with institutional quality, particularly where governance conditions are stronger. However, this policy implication should be interpreted with caution since the positive role of public R&D is not fulfilled across all institutional settings; in particular, only 
	The results also reveal important differences between business and public R&D. While private innovation efforts appear less effective in the short run in regions with stronger institutional environments, public R&D shows a more favourable interaction with institutional quality, particularly where governance conditions are stronger. However, this policy implication should be interpreted with caution since the positive role of public R&D is not fulfilled across all institutional settings; in particular, only 

	From a policy perspective, these findings suggest that improving institutional quality is not sufficient on its own to guarantee higher regional growth. Instead, institutions shape how other growth drivers operate. In the case of resource dependence, institutional improvements do not eliminate the associated growth constraints, underscoring the need for policies that promote diversification and structural transformation. In the case of innovation, the results suggest that policy design should account for ti
	From a policy perspective, these findings suggest that improving institutional quality is not sufficient on its own to guarantee higher regional growth. Instead, institutions shape how other growth drivers operate. In the case of resource dependence, institutional improvements do not eliminate the associated growth constraints, underscoring the need for policies that promote diversification and structural transformation. In the case of innovation, the results suggest that policy design should account for ti

	These considerations are particularly relevant in a decentralized fiscal system such as Spain. While regional institutional quality plays a key role in shaping economic outcomes, the results also indicate that some policy domains require coordination beyond the regional level. In particular, innovation policies and anti-corruption frameworks may benefit from national or supranational coordination to ensure consistency, scale, and effectiveness. In this context, regional institutions remain crucial for polic
	These considerations are particularly relevant in a decentralized fiscal system such as Spain. While regional institutional quality plays a key role in shaping economic outcomes, the results also indicate that some policy domains require coordination beyond the regional level. In particular, innovation policies and anti-corruption frameworks may benefit from national or supranational coordination to ensure consistency, scale, and effectiveness. In this context, regional institutions remain crucial for polic

	At the same time, the results point to potential trade-offs in the design of innovation policies. In regions with stronger institutional environments, a policy focus on short-term performance may increase the risk of substituting private investment with publicly driven innovation efforts, particularly if public programs crowd out firm-level R&D. Combined with the short time horizon considered in the analysis, this may contribute to weakening the observed short-run relationship between business R&D and growt
	At the same time, the results point to potential trade-offs in the design of innovation policies. In regions with stronger institutional environments, a policy focus on short-term performance may increase the risk of substituting private investment with publicly driven innovation efforts, particularly if public programs crowd out firm-level R&D. Combined with the short time horizon considered in the analysis, this may contribute to weakening the observed short-run relationship between business R&D and growt

	Overall, the paper contributes to the literature by providing new evidence on the conditional role of institutions in regional growth within a decentralized setting. Rather than acting as a uniform driver of economic performance, institutional quality operates as a key factor shaping the effectiveness of structural growth drivers. This highlights the importance of considering 
	Overall, the paper contributes to the literature by providing new evidence on the conditional role of institutions in regional growth within a decentralized setting. Rather than acting as a uniform driver of economic performance, institutional quality operates as a key factor shaping the effectiveness of structural growth drivers. This highlights the importance of considering 
	both the quality of institutions and the composition of economic activity when designing 
	regional development strategies in fiscally decentralized systems.
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	1.
	1.
	 The Dutch disease mechanism is the process by which a natural-resource boom crowds-out other dynamic tradable sectors, that is, the boom pulls labor and capital toward extraction and raises domestic costs (often via real exchange-rate appreciation), reducing the competitiveness of manufacturing and other exports. 
	 The Dutch disease mechanism is the process by which a natural-resource boom crowds-out other dynamic tradable sectors, that is, the boom pulls labor and capital toward extraction and raises domestic costs (often via real exchange-rate appreciation), reducing the competitiveness of manufacturing and other exports. 


	2.
	2.
	 Given the limited number of regional clusters, we additionally compute wild-cluster bootstrap p-values for the key interaction coefficients as an informal inference sensitivity check. 
	 Given the limited number of regional clusters, we additionally compute wild-cluster bootstrap p-values for the key interaction coefficients as an informal inference sensitivity check. 


	3.
	3.
	 Detailed estimation results excluding Catalonia are available from the authors upon request. 
	 Detailed estimation results excluding Catalonia are available from the authors upon request. 
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	Table 1. Variables: source and definitions 
	Variables 
	Variables 
	Variables 
	Variables 
	Symbols 
	Definition 
	Source 

	Dependent variable Regional economic growth 
	Dependent variable Regional economic growth 
	GROWTH 
	Average annual growth rate of real GDP per capita between EQI survey waves 
	European Comission (ARDECO) 

	Main explanatory variables Institutional quality Quality of public services Control of corruption Resource dependence R&D intensity (total) Business R&D Public R&D 
	Main explanatory variables Institutional quality Quality of public services Control of corruption Resource dependence R&D intensity (total) Business R&D Public R&D 
	EQI QP CP RESDEP RD RDBUS RDGOV 
	European Quality of Government Index (EQI), rescaled between 0 and 1 Subcomponent of EQI capturing perceived quality and impartiality of public services (rescaled 0–1) Subcomponent of EQI measuring perceived corruption control (rescaled 0–1) Employment in extractive industries per capita (log) Total expenditure on R&D per capita (log) R&D expenditure per capita in the business sector (log) R&D expenditure per capita in government and higher education sectors (log) 
	European Commission / QoG Institute Eurostat Eurostat Eurostat Eurostat 

	Control variables Initial GDP per capita Human Capital Productive structure (services) Foreign direct investment Urbanization level 
	Control variables Initial GDP per capita Human Capital Productive structure (services) Foreign direct investment Urbanization level 
	GDPpc (t0) HK EMPSER FDI URB 
	Log of real GDP per capita at the beginning of each period Share of population aged 25-64 with at least secondary education Employment in services per capita (log), proxy for tertiary sector specialization Inward FDI per capita (log) Share of population living in densely populated areas 
	European Commission (ARDECO) Eurostat Eurostat Eurostat Eurostat 

	 
	 



	Table 2. Descriptive statistics (N=68) 
	Table 2. Descriptive statistics (N=68) 
	Table 2. Descriptive statistics (N=68) 


	Variables 
	Variables 
	Variables 
	Variables 
	Mean 
	Median 
	St. Dev 
	Min 
	Max 

	GROWTH 
	GROWTH 
	0.876 
	1.136 
	2.336 
	-3.629 
	6.944 

	EQI 
	EQI 
	0.477 
	0.521 
	0.227 
	0.000 
	1.000 

	QP 
	QP 
	0.442 
	0.447 
	0.211 
	0.000 
	1.000 

	CP 
	CP 
	0.608 
	0.647 
	0.234 
	0.000 
	1.000 

	RESDEP 
	RESDEP 
	3.626 
	3.665 
	1.163 
	0.000 
	5.843 

	RD 
	RD 
	23.123 
	23.213 
	1.302 
	20.230 
	25.578 

	RDBUS 
	RDBUS 
	11.592 
	11.550 
	0.938 
	9.284 
	13.357 

	RDGOV 
	RDGOV 
	11.531 
	11.640 
	0.577 
	10.095 
	12.616 

	GDPpc (t0) 
	GDPpc (t0) 
	10.086 
	10.052 
	0.189 
	9.741 
	10.488 

	HK 
	HK 
	57.94 
	58.50 
	8.776 
	39.40 
	76.10 

	EMPSER 
	EMPSER 
	0.047 
	0.039 
	0.038 
	0.008 
	0.173 

	FDI 
	FDI 
	2.404 
	2.235 
	1.251 
	0.212 
	5.782 

	URB 
	URB 
	47.74 
	48.05 
	14.28 
	23.47 
	88.05 

	 
	 



	Figure 1. Average EQI scores across Spanish Autonomous Communities (2010, 2013, 2017, 2021) 
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	Table 3. Main results 

	  GDPpc (t0) EQI RESDEP RD RDBUS RDGOV EMPSER HK FDI URB 
	  GDPpc (t0) EQI RESDEP RD RDBUS RDGOV EMPSER HK FDI URB 
	  GDPpc (t0) EQI RESDEP RD RDBUS RDGOV EMPSER HK FDI URB 
	  GDPpc (t0) EQI RESDEP RD RDBUS RDGOV EMPSER HK FDI URB 
	Dependent variable: Average annual growth rate of real GDP per capita  (1) (2) (3) (4) (5) (6) 

	-31.75*** -31.91*** -31.91*** -32.44*** -32.98*** -32.76*** (6.61) (6.04) (6.11) (4.77) (5.00) (4.076) 0.040 0.018 -13.29 1.096 25.26* 14.91 (0.772) (0.721) (25.7) (1.261) (13.91) (13.14) -0.006*** -0.006*** -0.006*** 0.009 -0.006*** -0.006*** (0.002) (0.001) (0.001) (0.010) (0.001) (0.001) -0.159 -0.153 -0.135 -0.102 0.354 - (0.256) (0.263) (0.258) (0.284) (0.349) 1.124** - - - - - (0.498) -0.606 - - - - - (0.661) 7.533 - - - - - (16.6) 0.015 - - - - - (0.070) -0.035 - - - - - (0.097) 0.001 - - - - - (0.01
	-31.75*** -31.91*** -31.91*** -32.44*** -32.98*** -32.76*** (6.61) (6.04) (6.11) (4.77) (5.00) (4.076) 0.040 0.018 -13.29 1.096 25.26* 14.91 (0.772) (0.721) (25.7) (1.261) (13.91) (13.14) -0.006*** -0.006*** -0.006*** 0.009 -0.006*** -0.006*** (0.002) (0.001) (0.001) (0.010) (0.001) (0.001) -0.159 -0.153 -0.135 -0.102 0.354 - (0.256) (0.263) (0.258) (0.284) (0.349) 1.124** - - - - - (0.498) -0.606 - - - - - (0.661) 7.533 - - - - - (16.6) 0.015 - - - - - (0.070) -0.035 - - - - - (0.097) 0.001 - - - - - (0.01

	Interaction term 
	Interaction term 
	- 
	- 𝐺𝐷𝑃
	×
	 𝐼𝑄𝐸 
	𝑅𝐸𝑆𝐷𝐸𝑃
	×
	 𝐼𝑄𝐸 
	𝑅𝐷
	×
	 𝐼𝑄𝐸 
	𝑅𝐷𝐵𝑈𝑆𝑅𝐷𝐺𝑂𝑉
	× ×
	𝐼𝑄𝐸  𝐼𝑄𝐸 

	Hausman test R-squared Adj R-squared 𝜒2 test (significance of controls) F-test 
	Hausman test R-squared Adj R-squared 𝜒2 test (significance of controls) F-test 
	154.8*** 0.628 0.377 0.540 8.43*** 
	42.21*** 0.626 0.430 - 18.39*** 
	- 0.627 0.419 - 14.45*** 
	- 0.649 0.453 - 15.88*** 
	- 0.680 0.502 - 18.31*** 
	- 0.719 0.540 - 14.97*** 



	Notes: (a)***p<0.01, **p<0.05, * p<0.1. (b) Robust standard errors clustered at the regional level are reported in parentheses. Standard errors are computed using heteroskedasticity consistent covariance estimators of the Arellano type (HC1) 
	Table 4. Quality of public services indicator of EQI 
	Table 4. Quality of public services indicator of EQI 

	  GDPpc (t0) QP (quality public services) RESDEP RD RDBUS RDGOV EMPSER HK FDI URB 
	  GDPpc (t0) QP (quality public services) RESDEP RD RDBUS RDGOV EMPSER HK FDI URB 
	  GDPpc (t0) QP (quality public services) RESDEP RD RDBUS RDGOV EMPSER HK FDI URB 
	  GDPpc (t0) QP (quality public services) RESDEP RD RDBUS RDGOV EMPSER HK FDI URB 
	  GDPpc (t0) QP (quality public services) RESDEP RD RDBUS RDGOV EMPSER HK FDI URB 
	  GDPpc (t0) QP (quality public services) RESDEP RD RDBUS RDGOV EMPSER HK FDI URB 
	Dependent variable: Average annual growth rate of real GDP per capita  (1) (2) (3) (4) (5) (6) 

	-31.47*** -31.71*** -31.18*** -31.98*** -31.22*** -29.99*** (6.66) (6.07) (6.81) (6.18) (5.834) (4.91) 0.274 0.248 15.18 0.674 21.26* 17.88 (0.984) (0.933) (24.88) (1.24) (11.78) (11.02) -0.006*** -0.006*** -0.006*** -0.002 -0.006*** -0.006*** (0.002) (0.001) (0.001) (0.004) (0.001) (0.001) -0.159 -0.154 -0.170 -0.116 0.271 - (0.260) (0.267) (0.257) (0.283) (0.304) 0.940 - - - - - (0.690) -0.380 - - - - - (0.478) 7.066 - - - - - (15.64) 0.016 - - - - - (0.070) -0.042 - - - - - (0.105) 0.001 - - - - - (0.013
	-31.47*** -31.71*** -31.18*** -31.98*** -31.22*** -29.99*** (6.66) (6.07) (6.81) (6.18) (5.834) (4.91) 0.274 0.248 15.18 0.674 21.26* 17.88 (0.984) (0.933) (24.88) (1.24) (11.78) (11.02) -0.006*** -0.006*** -0.006*** -0.002 -0.006*** -0.006*** (0.002) (0.001) (0.001) (0.004) (0.001) (0.001) -0.159 -0.154 -0.170 -0.116 0.271 - (0.260) (0.267) (0.257) (0.283) (0.304) 0.940 - - - - - (0.690) -0.380 - - - - - (0.478) 7.066 - - - - - (15.64) 0.016 - - - - - (0.070) -0.042 - - - - - (0.105) 0.001 - - - - - (0.013

	Interaction term 
	Interaction term 
	- 
	- 𝐺𝐷𝑃× 
	𝑄𝑃 
	𝑅𝐸𝑆𝐷𝐸𝑃
	×
	 𝑄𝑃 
	𝑅𝐷
	×
	 𝑄𝑃 
	𝑅𝐷𝐵𝑈𝑆× 𝑄𝑃 𝑅𝐷𝐺𝑂𝑉×𝑄𝑃 

	Hausman test R-squared Adj R-squared 𝜒2 test (significance of controls) F-test 
	Hausman test R-squared Adj R-squared 𝜒2 test (significance of controls) F-test 
	102.6*** 0.629 0.379 0.563 8.48*** 
	37.02*** 0.627 0.431 - 18.48*** 
	 0.628 0.421 - 14.54*** 
	 0.632 0.426 - 14.74*** 
	 0.658 0.467 - 16.54*** 
	 0.686 0.486 - 12.77*** 




	Notes: (a)***p<0.01, **p<0.05, * p<0.1. (b) Robust standard errors clustered at the regional level are reported in parentheses. Standard errors are computed using heteroskedasticity consistent covariance estimators of the Arellano type (HC1)  
	Table 5. Corruption indicator of EQI  
	Table 5. Corruption indicator of EQI  


	 
	 
	 
	 
	Dependent variable: Average annual growth rate of real GDP per capita  

	 
	 
	(1) 
	(2) 
	(3) 
	(4) 
	(5) 
	(6) 

	GDPpc (t0) 
	GDPpc (t0) 
	-31.75*** (6.60) 
	-31.92*** (6.04) 
	-31.92*** (6.19) 
	-32.30*** (4.77) 
	-32.83*** (6.06) 
	-33.06*** (5.36) 

	CP 
	CP 
	0.171 
	0.128 
	-21.80 
	0.939 
	10.84* 
	-0.649 

	(corruption) 
	(corruption) 
	(0.642) 
	(0.603) 
	(24.10) 
	(0.910) 
	(10.77) 
	(6.46) 

	RESDEP 
	RESDEP 
	-0.006*** (0.002) 
	-0.006*** (0.001) 
	-0.006*** (0.001) 
	0.008 (0.009) 
	-0.006*** (0.002) 
	-0.006*** (0.001) 

	RD 
	RD 
	-0.150 (0.251) 
	-0.145 (0.258) 
	-0.103 (0.258) 
	-0.114 (0.252) 
	0.108 (0.387) 
	- 

	RDBUS 
	RDBUS 
	- 
	- 
	- 
	- 
	- 
	1.364** (0.555) 

	RDGOV 
	RDGOV 
	- 
	- 
	- 
	- 
	- 
	-1.358** (0.612) 

	EMPSER 
	EMPSER 
	8.122 (17.29) 
	- 
	- 
	- 
	- 
	- 

	HK 
	HK 
	0.016 (0.070) 
	- 
	- 
	- 
	- 
	- 

	FDI 
	FDI 
	-0.037 (0.095) 
	- 
	- 
	- 
	- 
	- 

	URB 
	URB 
	0.001 (0.013) 
	- 
	- 
	- 
	- 
	- 

	Interaction term 
	Interaction term 
	- 
	- 
	𝐺𝐷𝑃× 𝐶𝑃 
	𝑅𝐸𝑆𝐷𝐸𝑃× 𝐶𝑃 
	𝑅𝐷× 𝐶𝑃 
	𝑅𝐷𝐵𝑈𝑆× 𝐶𝑃 𝑅𝐷𝐺𝑂𝑉× 𝐶𝑃 

	Hausman test 
	Hausman test 
	84.27*** 
	75.54*** 
	 
	 
	 
	 

	R-squared 
	R-squared 
	0.628 
	0.626 
	0.634 
	0.654 
	0.645 
	0.711 

	Adj R-squared 
	Adj R-squared 
	0.378 
	0.431 
	0.429 
	0.461 
	0.447 
	0.527 

	𝜒2 test 
	𝜒2 test 

	(significance 
	(significance 
	0.665 
	- 
	- 
	- 
	- 
	- 

	of controls) 
	of controls) 

	F-test 
	F-test 
	8.46*** 
	18.42*** 
	14.87*** 
	16.24*** 
	15.61*** 
	14.38*** 



	Notes: (a)***p<0.01, **p<0.05, * p<0.1. (b) Robust standard errors clustered at the regional level are reported in parentheses. Standard errors are computed using heteroskedasticity consistent covariance estimators of the Arellano type (HC1)  
	Notes: (a)***p<0.01, **p<0.05, * p<0.1. (b) Robust standard errors clustered at the regional level are reported in parentheses. Standard errors are computed using heteroskedasticity consistent covariance estimators of the Arellano type (HC1)  
	Notes: (a)***p<0.01, **p<0.05, * p<0.1. (b) Robust standard errors clustered at the regional level are reported in parentheses. Standard errors are computed using heteroskedasticity consistent covariance estimators of the Arellano type (HC1)  

	Table 6. Interaction coefficients corresponding to columns (3)-(6) in Tables 3-5 
	Institutional indicator (INST) 
	Institutional indicator (INST) 
	Institutional indicator (INST) 
	Institutional indicator (INST) 
	Institutional indicator (INST) 
	𝐺𝐷𝑃× 𝐼𝑁𝑆𝑇 
	𝑅𝐸𝑆𝐷𝐸𝑃× 𝐼𝑁𝑆𝑇 
	𝑅𝐷
	×𝐼𝑁𝑆𝑇 
	𝑅𝐷𝐵𝑈𝑆× 𝐼𝑁𝑆𝑇 
	𝑅𝐷𝐺𝑂𝑉×𝐼𝑁𝑆𝑇 

	TR
	1.318 
	-0.024* 
	-1.095* 
	-1.944* 
	0.670 

	EQI (Table 3) 
	EQI (Table 3) 
	(2.534) 
	(0.015) 
	(0.598) 
	(0.836) 
	(1.178) 

	TR
	-1.475 
	-0.009 
	-0.911* 
	-1.807*** 
	0.299 

	QP (Table 4) 
	QP (Table 4) 
	(2.464) 
	(0.008) 
	(0.497) 
	(0.660) 
	(0.727) 

	TR
	2.166 
	-0.018* 
	-0.458 
	-1.591** 
	1.659** 

	CP (Table 5) 
	CP (Table 5) 
	(2.366) 
	(0.012) 
	(0.453) 
	(0.763) 
	(0.823) 




	Notes: (a) ***p < 0.01, **p < 0.05, *p < 0.1. (b) Robust standard errors clustered by region are reported in parentheses. Standard errors are computed using heteroskedasticity consistent covariance estimators of the Arellano type (HC1). (c) QP and CP denote quality of public services and control of corruption, respectively. (d) Given the limited number of regional clusters, wild-cluster bootstrap p-values for the interaction coefficients are reported in Table 7 as an additional inference sensitivity check. 
	Table 7. Inference sensitivity check: wild-cluster bootstrap p-values for Table 6 interaction coefficients 

	Institutional indicator 
	Institutional indicator 
	Institutional indicator 
	Institutional indicator 
	𝐺𝐷𝑃
	𝑅𝐸𝑆𝐷𝐸𝑃
	𝑅𝐷
	𝑅𝐷𝐵𝑈𝑆
	𝑅𝐷𝐺𝑂𝑉

	(INST) 
	(INST) 
	× 𝐼𝑁𝑆𝑇 
	× 𝐼𝑁𝑆𝑇 
	×𝐼𝑁𝑆𝑇 
	× 𝐼𝑁𝑆𝑇 
	×𝐼𝑁𝑆𝑇 

	EQI (Table 3) 
	EQI (Table 3) 
	0.978 
	0.293 
	0.089* 
	0.096* 
	0.779 

	QP (Table 4) 
	QP (Table 4) 
	0.445 
	0.450 
	0.079* 
	0.048** 
	0.780 

	CP (Table 5) 
	CP (Table 5) 
	0.518 
	0.259 
	0.455 
	0.343 
	0.084* 



	Notes: The table corresponds to the interaction coefficients summarized in Table 6. ***, ** and * denote significance at the 1%, 5% and 10% levels, respectively. QP and CP denote quality of public services and control of corruption, respectively.   
	Notes: The table corresponds to the interaction coefficients summarized in Table 6. ***, ** and * denote significance at the 1%, 5% and 10% levels, respectively. QP and CP denote quality of public services and control of corruption, respectively.   
	APPENDIX A  
	Figure A1. Marginal effects derived from the interaction models in Table 3 (EQI) 
	(a) 
	(b) 
	(c) 
	(c) 

	(d) 
	(d) 


	 (e) 
	Notes: (a) Marginal effect of EQI on growth across initial GDP per capita (column 3); (b) Marginal effect of resource dependence on growth across EQI (column 4); (c) Marginal effect of R&D on growth across EQI (column 5); (d) Marginal effect of Business R&D on growth across EQI (column 6); (e) Marginal Effect of Public R&D on Growth across EQI (column 6) 
	Notes: (a) Marginal effect of EQI on growth across initial GDP per capita (column 3); (b) Marginal effect of resource dependence on growth across EQI (column 4); (c) Marginal effect of R&D on growth across EQI (column 5); (d) Marginal effect of Business R&D on growth across EQI (column 6); (e) Marginal Effect of Public R&D on Growth across EQI (column 6) 
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