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Overview

Natural resource abundance, expansion in energy supply and a sound policy framework are all important for sustained economic growth. While this is the case for some jurisdictions, many others have grappled with  slow economic growth, deindustrialisation and other adverse impacts – the so called ‘resource curse’. Concerns continue to be raised on the far-reaching effects of commodity price shocks on resource-dependent economies across the world, especially in light of the recent collapse in global oil prices. To the extent that volatile prices have affected government revenues, output and capital investment, the popular policy debate on whether or not economic diversification can help in escaping the resource curse is back in many resource-driven economies. The benefits of diversification, as well as the importance of key economic, demographic, geographic and institutional factors that explain it, remain widely acknowledged. However, explaining the specific reasons why diversification helps some economies to succeed where others fail remain a mirage. To further complicate things, most empirical investigations of the relationship between economic growth and diversity provide inconclusive evidence.

The diversification-growth question in regional economic analysis remains open, as most econometric studies provide weak evidence – mainly because results depend largely on the parameters of interest. While some see economic diversification as a long-term economic growth strategy that can help mitigate unforeseen problems in the event of structural economic changes, such as the decline of a region’s resource base, others argue that diversification is a costly and unnecessary form of government intervention (Akpadock, 1996; Smith and Gibson, 1998;  Macaspac, 2007). This paper contributes to the debate on economic diversity, resource curse and conditional convergence across Canadian and United States (U.S.) jurisdictions by using the most recent techniques of dynamic panel data models. The objectives are three-fold and we achieve them by estimating a conditional growth model in a regional growth context. First, we closely examine the relationship between economic diversification and growth for Canadian and U.S. jurisdictions over the 1987-2010 period. Our second objective is to employ an empirical growth model to explain growth in real per capita income at the U.S. state and Canadian provincial level as a function of natural resources and a set of variables drawn from the existing literature. 

Considering the pivotal nature of the conditional growth model to achieving the two objectives above, the third objective of our paper is to revisit the so-called conditional convergence hypothesis – which focuses on how the differences among regions can help explain how each region will converge toward its own steady-state level. This question has been addressed in a number of papers, but remains largely unresolved. By looking at the twin issues of diversification and the resource curse, our paper contributes to this debate, albeit from a Canada-U.S. regional perspective. This becomes even more significant considering our use of the Generalized Method of Moments (GMM) estimator, one of the most recent dynamic panel data techniques used in empirical regional growth analyses.

Methods

The Solow growth model presents a theoretical framework for understanding the sources of economic growth, and the consequences for long-run growth of changes in the economic environment. In line with the practice in the growth empirics literature, we implement an informal growth regression which allows us to include a larger set of explanatory variables which capture not only the main explanatory variables, but controls and interaction terms. Our panel analysis of the empirics of economic growth is a major advance, compared to Barro-type cross-sectional and static panel regression techniques.  Based on the growth empirics method of Mankiw et al. (1992) which makes the Solow model directly testable, the following growth equation will be estimated:
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where y is the growth rate of real GDP per capita, X comprises of the usual traditional economic variables that account for growth, while Z captures the additional growth determinants based on endogenous growth propositions (Romer, 1986; Mankiw et al., 1992; and Barro, 1991).

As previously discussed under the conditional convergence hypothesis, we expect [image: image4.png]


 to play a major role in determining regional growth differentials across jurisdictions. In line with Solow (1956), jurisdictions with higher [image: image6.png]


 values are expected to have slower growth rates, compared with those with lower income per capita levels. 

We exploit a large annual panel data set covering all 50 U.S. states and 10 Canadian provinces from 1998-2008. The analysis is based on real GDP per capita obtained from the US Bureau of Economic Analysis (Regional Economic Accounts) and Statistics Canada (Provincial Economic Accounts). Canada’s per capita GDP data are converted into U.S. dollars using annual Canada-US average nominal exchange rates. 

We model diversity based on the law of entropy, from the second law of thermodynamics.  Entropy measures disorder or uncertainty in physical phenomena; in applied economics, however, we use it as a proxy for the distribution of economic activity across industry sectors (Pede, 2013). This is premised on the assumption of equiproportional levels of economic activity in all industries – i.e. the notion of ideal diversity.  Different variations and constructions of the entropy indices abound.  In order to assess the robustness of our results to the different varieties, we use two leading indices – the Ogive (Oi ) and Herfindalh ( Hi ) indices – to help measure the distribution of employment across 10 industry sectors, based on the North American Industrial Classification System (NAICS). We use four alternative measures of natural resources and energy: (1) mining as a share of GDP (2) mining as a share of total employment (3) oil and gas as a share of GDP and (4) oil and gas as a share of total employment. Data on mining and oil and gas as a share of GDP are sourced from Statistics Canada and the Bureau of Economic Analysis based on the NAICS estimates of GDP by industry for all 10 provinces and 50 states. 
We also introduce a number of refinements in the estimation methods in order to increase the reliability of our econometric estimates. In particular, the attention given to the system and difference GMM estimator in a Canada-U.S. subnational panel data environment is worth emphasizing. Most of the latest literature examining the growth-diversity question relies on cross-country Ordinary Least Squares (OLS) empirical methodology; a few others incorporate the fixed effects estimator. Given that some of our explanatory and control variables are endogenous in the specified model, applying both system and difference GMM estimation techniques that eliminate biases associated with omitted variables, endogeneity and unobserved heterogeneity provides the motivation for this work. 

Results

Our results show that diversification plays a major role in mitigating the adverse impact of resource abundance on real GDP per capita growth. We also find ample evidence that the various measures of diversification show varying degrees of robustness to our various dynamic panel data estimators. Our results do not differ substantially from those from recent studies in this area; the consensus being that the system and GMM estimators produce far more reliable results than traditional OLS and fixed effects estimators.

Conclusions

Our paper provides an alternative framework which gives new insights to the understanding of the diversification-resource curse-growth nexus. It establishes the nature of the interaction between natural resources and diversification as the ultimate determinant of the existence, or otherwise, of the resource curse. Using data for Canadian provinces and U.S. states, we show that dynamic panel data models perform much better than traditional OLS and static panel techniques.
