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Abstract 

This paper empirically investigates the macroeconomic impact that China’s 
soaring natural resource demand have in 100 developing countries under the 
proposition of the ‘resource curse’ with a shift-share design. By constructing a 
China shock variable that weights China’s multilateral imports of raw materials 
in six resource categories by each developing country’s exposure to the shock, I 
use a two-stage least-squares (2SLS) method in which multilateral natural 
resource exports is instrumented by the imputed China shock variable to 
estimate resource exports’ effect on growth. I also apply heterogeneity tests 
between periods of commodity price boom and collapse to avoid averaging out 
the overall effect of the resource-related variable. The results show that the 
resource boom brought about by the skyrocketing China demand derailed 
economic growth in developing countries between 1990 and 2013. I further test 
heterogeneity between sub-Saharan African (SSA) countries and non-SSA 
countries and find that the negative effect was more salient among SSA countries 
but non-significant among non-SSA countries. 
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Is China's demand shock in the raw materials market 
exporting a natural resource curse?1 
 

1 Introduction 

The role of natural resources in economic development has long been the 
subject of research. Prebisch (1962) and Singer (1950) proposed that the relative 
price of commodity goods compared to manufactured goods would decline in 
the long term, and research on the growth prospects of countries with large 
natural resource endowments intensified towards the end of the 20th century. 
After the rapid economic catch-up of Japan following World War II and the rise 
of newly industrialized Asian economies (most of which are resource-poor) in 
the 1980s (Kuznets, 1988), conventional economic wisdom assumed that an 
internationally competitive manufacturing base would enhance technical change 
and boost growth in developing economies (Coe et al., 1997; Dollar and Kraay, 
2004). On the contrary, however, resource-rich countries in Latin America and 
Africa remained mired in a low-growth trajectory in the last three decades of the 
20th century, implying prima facie the ‘resource curse’ proposition, which infers 
that a rich natural resource base would derail the amiable conditions that develop 
industries and facilitate economic growth (Sachs and Warner,1995; Lane and 
Tornell, 1996).  

In their seminal working paper that instigated subsequent empirical studies 
on the ‘resource curse’, Sachs and Warner (1995) model how an upswing in 
domestic demand due to a resource boom could induce a shift of employment 
from the traded manufacturing sector to the non-traded sector, thus slowing the 
learning-by-doing process in the traded sector which ultimately is a key element 
in determining a country’s rate of growth. As such, their empirical estimations 
verify the low growth rate of resource-dependent countries. Empirical studies 
that followed, such as Papyrakis and Gerlagh (2004) and Mavrotas et al. (2011), 
confirm a negative correlation between resource metrics and economic growth 
in last three decades of the 20th century by cross-country regressions. As for the 
mechanisms of the resource rich–low growth rate nexus, scholars have 
investigated various potential transmission channels, such as the ‘Dutch disease’ 
mechanism (Corden and Neary, 1982; Sachs and Warner, 1999), lack of 
diversification and complexation in the economy (Murshed and Serino, 2011), 
decreasing net inflows of foreign direct investment (FDI) following resource 
discovery or an increase of resource rents (Poelhekke and van der Ploeg, 2013), 
and deteriorating institutional quality mainly due to rent-seeking by incumbents 
(Lane and Tornell, 1996; Auty, 1997; Auty and Gelb, 2001; Mehlum et al., 2006). 
Hassler et al. (2021) notably model how scarcity of fuel resources could induce 
energy-saving techniques, and their simulation results agree with data from the 

 
1 Corresponding author: yanbai@iss.nl (Y. Li), International Institute of Social Studies 
(ISS), Erasmus University Rotterdam, Kortenaerkade 12, 2518 AX, The Hague, The 
Netherlands. 
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United States, implying that a rich resource endowment could also derail 
technical change directly.  

The ‘resource hinders growth’ hypothesis especially holds in the 1970-2000 
period, while empirical evidence for the presence of the ‘resource curse’ in other 
periods is less compelling (Alexeev and Conrad, 2009; Apergis and Payne, 2014; 
James 2015; Arezki et al., 2017). For example, Alexeev and Conrad (2009) 
dispute the claim of a universal resource curse; when including data since the 
1950s they find no empirical evidence of an economic resource curse. James 
(2015) labels the empirical findings of the resource curse literature plainly as a 
statistical misconception and lays out the crucial econometric deficiencies faced 
in cross-country growth regressions, especially when countries in the sample 
exhibit considerable heterogeneity in sectoral composition. James (2015) goes 
on to suggest that the resource curse findings might just capture the low growth 
endured by the natural resource sector and that there is in fact little evidence of 
Dutch disease. Utilizing newly available data on big oil and gas discoveries, 
Arezki et al. (2017) frame these big discoveries as ‘news shocks’, because there 
is a four- to six-year gap between discovery and production from the oil and gas 
fields. Their findings largely corroborate a lack of investment in non-resource 
sectors even before the start of production of oil and gas and reallocation of 
factors towards the resource sector and public sector as previous models predict 
(Corden and Neary, 1982; Sachs and Warner, 1995); but they find no decline in 
gross domestic product (GDP) resulting from oil and gas discoveries in the 
1970-2012 period. Furthermore, Cust and Harding (2020) reveal there could be 
reverse causality in the political resource curse mechanism. Analyzing oil 
discoveries along international borders, they find that international companies 
are more likely to drill in countries with favorable democratic records.2 

While most empirical research has focused on the characteristics of 
exporters, such as changes in natural resource exports (Sachs and Warner, 1995; 
Papyrakis and Gerlagh, 2004), subsoil assets (van der Ploeg and Poelhekke, 
2010), and big oil and gas discoveries (Arezki et al., 2017) to identify the causal 
effect of natural resource dependence or abundance on various macroeconomic 
indicators, there is limited research on how a dramatic change on the demand 
side of international trade in raw commodities would impact the economic 
fortunes of resource-rich economies. Ultimately, the revenue generated from 
natural resource exploitation and price volatilities of raw commodities hinge 
upon the idiosyncratic characters of demanders in international trade. In 
particular, China’s economic rise has shifted the pattern of world trade in a very 
short period (Autor et al., 2016; Zilibotti, 2017; IMF, 2017), and the country has 
emerged as the main manufacturing hub for consumer goods and a prime 
importer of raw materials in the global economy. 3  The sudden sui generis 

 
2 Surveys of the ‘resource curse’ literature can be found in Gilberthorpe and Papyrikis 
(2015), van der Ploeg and Poelhekke (2017), and Murshed (2018). 
3 China accounted for almost 40 percent of the increase in global oil consumption from 
2010 to 2018, produced around half of world’s steel from 2010 to 2017, around one-
third of world’s refined copper, and more than  half  of  world’s  electrified  aluminum  
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economic rise of China through domestic reform and relative comparative 
advantage (RCA) gains could serve as an exogenous ‘China shock’ in the 
international raw commodities market and shed light on how a change on the 
demand side of the raw commodities market could weigh into the prospects of 
economic development for exporting countries.  

To the best of my knowledge, there are three papers probing China’s trade 
stance in the global market and a possible ‘resource curse’ phenomenon in 
developing countries. Two of these, Meyersson et al. (2008) and Su et al. (2016) 
consist of linear parametric estimations, and Coxhead (2007) presents a non-
parametric analysis. The working paper by Meyersson et al. (2008) utilizes a panel 
sample consisting of 44 sub-Saharan African countries over the 1990-2006 
period and uses the interaction between each African country’s production 
history for 17 minerals and the yearly GDP of China to instrument for resource 
rents generated for each African country by exporting natural resources to 
China. They find a positive effect on economic growth from exporting natural 
resources to China. Moreover, they compare this effect on growth with 
exporting natural resources to the United States and India and find that the 
economic benefits are much larger from the trade with China. Su et al. (2016) 
also use resource rents (the logarithmic value of natural resource exports to 
China) as their main explanatory variable and have an interaction term between 
natural resource exports to China and the initial quality of institutions 
(democracy indicator from the Polity IV project) to test the effects of resource 
exports to China on institutions – such as corruption and private property 
protection (indicator from Freedom House), military expenditure normalized by 
GDP, and globalization index. Their analysis, implemented by generalized 
method of moments (GMM), finds no obvious evidence in support of the 
‘resource rents deters growth’ proposition. Coxhead (2007) examines the effect 
of China’s rising economy on Southeast Asian economies in a non-parametric 
analysis and finds that resource-rich countries in the region became much more 
resource-dependent in terms of production and trade and their comparative 
advantage in manufactured goods risked declining. All three of these works, 
however, share the following limitations: (1) they make no explicit distinction 
between resource abundance and resource dependence; (2) their panel data ends 
before 2007, thus missing the next important decades in which China’s anti-
cyclical stimulus actually buttressed the global raw commodities market; and (3) 
they neglect the spillover effect of China’s demand for raw materials in the form 
of support for raw material prices.   

This paper carves out a synthesis of two literatures: the conventional 
‘resource curse’ literature, which argues that natural resources could diminish 
economic growth rates (Corden and Neary, 1982; Sachs and Warner,1995, Lane 
and Tornell, 1996; Mehlum et al., 2006), and the ‘China shock’ literature, which 
examines the economic consequences of China’s rapidly rising stance in the 

 
from 2012-2017(author’s calculation from BP [2021]; International Iron and Steel 
institute [1999,2009,2019]; United States Geological Survey 
[https://www.usgs.gov/centers/national-minerals-information-center/commodity-
statistics-and-information]. 
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global market (Autor et al., 2013, 2016; Bastos, 2020). The rest of this paper is 
structured as follows. Section 2 briefly reviews the ‘China shock’ literature. 
Section 3 presents the empirical methodology and data. Section 4 discusses the 
estimation results and presents further robustness tests. Section 5 tests regional 
heterogeneity, and section 6 presents conclusions and policy recommendations. 

2 A review of  the ‘China shock’ literature 

Having experienced significant economic growth since the 1980s, China has 
emerged as a prominent global manufacturing hub for consumer goods. This 
transformation was facilitated by several factors, including the large-scale 
migration of unskilled workers from rural areas to cities, a high savings rate, and 
favorable trade policies (Yao, 2014; Zilibotti, 2017; IMF, 2017). As highlighted 
by Autor et al. (2013), China's rise as a manufacturing powerhouse can also be 
attributed to domestic reforms such as the decollectivization of the agriculture 
sector (Lin, 1992), fiscal decentralization (Qian and Roland, 1998), and the 
removal of trade barriers and increased trade policy certainty following China's 
accession to the World Trade Organization (WTO) (Feng et al., 2017; Brandt et 
al., 2017).  

China's economic growth has resulted in a unique trade shock, 
encompassing both a surge in China's exports of manufactured products to high-
income countries and an increase in China's imports of raw materials from 
resource-rich nations (Autor et al., 2013, 2016; Bastos, 2020). Additionally, 
China's sustained economic growth has been supported by anticyclical fiscal 
expansion measures implemented by government, particularly the 
infrastructure-focused stimulus plan introduced after the global financial crisis 
in 2008. This fiscal expansion has bolstered China's imports of raw materials and 
contributed to the stability of international raw commodity prices (Fardoust et 
al., 2012; Drummond and Liu, 2015; Felipe and Lanzafame, 2020).  

Simultaneously, China has established a significant presence in the global 
natural resource trade network, importing enormous amounts of resources from 
a spectrum of developing countries. This has led to increased reliance on China 
among exporting countries, as indicated by their share of natural resource 
exports to China relative to their total merchandise exports. One body of 
literature (Amighini and Sanfilippo, 2014) argues that the choice of trade partner 
has implications for economic performance and socio-political indicators, 
stemming from the unique patterns of South-South economic interactions 
compared to North-South interactions. Some authors have explored the 
economic consequences by differentiating between China and other trade 
partners (He, 2013; Busse et al., 2016). However, this paper focuses specifically 
on the ‘China shock’ literature and does not differentiate between trading 
partners when analyzing the impact of China's influence on natural resource 
trade. 

The groundbreaking paper by Autor et al. (2013) marks the beginning of 
the ‘China shock’ literature. It investigates the labor market impact of China’s 
trade shock on specific industries and commuting zones in the United States. 
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The findings reveal that imports from China have led to persistent 
unemployment in those domestic industries that faced increasing competition 
from imported Chinese consumer goods. Autor et al. (2013, 2016) go on to 
emphasize that the surge in China's exports cannot be solely attributed to rising 
demand in high-income countries. Rather, it is primarily driven by China's 
manufacturing sector experiencing a significant rise in relative comparative 
advantage (RCA) due to market-oriented reforms implemented in the country. 
Building on the work of Autor et al. (2013), Feenstra et al. (2019) examines the 
effects of not only Chinese import competition but also US export expansion 
on employment in the United States. Their research indicates that the job gains 
resulting from US export expansion to global markets have been substantial 
enough to offset the job losses caused by import competition from China. 
Feenstra and Sarahara (2018), employing a global input-output analysis, reveal 
that the job gains stemming from a surplus in services trade outweighed all of 
the job losses incurred from a merchandise trade deficit in the United States 
between 1995 and 2011. 

Following the pioneering investigation of Autor et al. (2013) into the impact 
of China's trade shock in the US labor market, several studies have explored the 
effects on various aspects in different regions (Costa et al., 2016; Ahn and Duval, 
2017; Bastos, 2020). Costa et al. (2016) examine the effect of the surge in imports 
of Chinese manufactured goods and commodity exports to China on wage levels 
in Brazilian microregions from 2000 to 2010, employing a similar shift-share 
design as Autor et al. (2013). Their findings reveal that regions endowed with 
natural resources exported to China experienced stronger wage growth and a 
shift from informal to formal jobs, whereas regions exposed to Chinese import 
competition saw slower growth in manufacturing jobs. Ahn and Duval (2017) 
investigate the impact of imports from and exports to China on total factor 
productivity (TFP) at the industrial sector level in advanced economies, using 
both the ordinary least squares (OLS) and 2SLS methods, following Autor et al. 
(2013). Their findings indicate a positive effect on sector-level TFP from both 
import penetration and export expansion in response to China's rising trade 
volume. The effect of exports to China was found to be stronger. A recent study 
by Bastos (2020) explores the effect of the China trade shock on economies 
along the Belt & Road (B&R) initiative, analyzing data by country and industry 
from 1995 to 2015. It demonstrates that the demand shock associated with 
China's economic growth surpassed the supply shock in B&R economies, with 
the demand shock exhibiting a larger coefficient in absolute terms when 
regressed on exports of B&R economies. Additionally, the demand shock from 
China is found to be stronger in upstream industries, indicating that resource-
rich countries were most affected by China's demand shock.    

3 Empirical methodology and data 

Econometric models used to estimate and infer the causal effect of natural 
resource-related variables on economic growth in cross-country regressions 
have been called into question because of spurious correlations and statistical 
mirage (Brunnschweiler and Bulte, 2008; James, 2015). Brunnschweiler and 
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Bulte (2008) unveil the ambiguous jargons used in previous literature and make 
a clear-cut differentiation between resource abundance and resource 
dependence (abundance means higher per capita resource reserves while 
dependence means that the resource sector has a bigger share in gross economic 
output). Notably, the main explanatory variable in the seminal work of Sachs 
and Warner (1995) is the ratio of natural resource exports to GDP, which falls 
into the resource dependence category, as classified by Brunnschweiler and Bulte 
(2008); however, it is mistakenly named resource abundance in Sachs and 
Warner (1995). Alexeev and Conrad (2009) also argue that putting GDP or other 
gross output variables in the denominator of a resource-related independent 
variable could render the relationship between independent variable and the 
growth rate as response variable intrinsically negative, since a lower GDP in the 
denominator already captures a certain factor contributing to lower growth. 

Resource dependence, which is usually measured by the proportion of 
natural resource exports relative to GDP (Sachs and Warner, 1995; Caselli and 
Tesei, 2016) or relative to total merchandise exports (Murshed and Serino, 2011), 
as well as the domestic output of the natural resource sector relative to GDP 
(Papyrakis and Gerlagh, 2004) are rather stable in the developing countries in 
the sample used in the current research (the ratio of natural resource exports to 
total merchandise exports has a mean of 0.61 and a standard deviation of 0.28). 
The low variation of resource dependence is mostly due to developing countries’ 
generally high reliance on natural resource exports (this is especially true among 
oil-rich countries, which export almost exclusively oil). Resource abundance, on 
the contrary, is usually measured by resource revenue or resource exports and 
further normalized by population. For example, Alexeev and Conrad (2009) use 
oil output per capita as their measurement of oil abundance; Poelhekke and van 
der Ploeg (2013) use the log value of resource rents (the value of resource 
exports net of production costs).   

In this paper, as far as categorization is concerned, I investigate the growth 
effect of resource windfalls received by exporters brought about by the China 
demand shock in the international commodity market. The explanatory variable 
thus falls into the resource abundance category. China’s commodity (import)–
manufactured goods (export) trade pattern and huge volume of trade in the 
international market constitute a trade shock in the global economy, as they have 
generated a rising and significant demand for raw commodities for almost two 
decades. That demand from China has, furthermore, buttressed raw commodity 
prices, which also benefits resource-rich countries that do not export natural 
resources specifically to China. Thus, China’s rise as a foremost demander of 
raw materials intuitively improves revenue generated by exporting resources and 
lifts the level of resource abundance. The price effect of China’s voracious 
demand bears some similarity to the price surge of fossil fuels and other raw 
materials following Russia’s invasion of Ukraine in early 2022. In that case, the 
economic sanctions put on Russia by the United States and the European Union, 
and the subsequent surge of raw material prices brought about a rise of resource 
revenue and improvement in terms of trade for resource exporters around the 
globe. According to the yearly data compiled in this chapter, the correlation 
between unilateral resource exports to China and multilateral resource exports 
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to the rest of world (excluding China) reached as high as 0.69, implying that the 
price effect of China’s rising demand accounts for a significant portion of the 
increase of multilateral resource exports.  

The sample of developing economies utilized in this paper comprises low-
income economies, lower-middle income economies, and upper-middle-income 
economies, as classified by the World Bank (2019). Argentina, Chile, and 
Uruguay are included in the sample, as they were developing economies during 
most of the 1990-2017 period, though the World Bank classified them as high 
income in 2019. Due to limitations in data availability and statistical reliability, 
small economies (those with a population less than 1 million in 2017) are 
excluded from the sample. This creates a roughly balanced panel encompassing 
100 developing countries from 1990 to 2017. Data on multilateral trade are from 
the UN International Trade Statistics Database (UN Comtrade), and all values 
of exports and imports are in current US dollars. Following the categorization 
of Caselli and Tesei (2016), I include as natural resources category 0 (food and 
live animals), 1 (beverages and tobacco), 2 (crude materials, inedible, except 
fuels), 3 (mineral fuels, lubricants, and related materials), 4 (animal and vegetable 
oils and fats), and 68 (non-ferrous metals), from the first revision of the standard 
international trade classification (SITC1). Appendix 1 provides examples of each 
category. To circumvent selection bias due to the reporting capacity of exporting 
countries, to obtain relatively balanced panel data, and to mitigate discrepancies 
between trade data reports by exporters and importers, trade data reports by 
exporters were supplemented by data reports by importers, and eight-year 
observations were set as the minimum threshold for a country’s inclusion in the 
sample.4 Appendix 2 lists the countries in the sample. The analysis consists of 
two panels, one being the conventional five-year interval panel (panel a) in 
growth regressions and the other (panel b) corresponding to China’s economic 
cycle, following Autor et al. (2013). In panel b, the demarcating points are set as 
2001 (the year of China's entry into the WTO), 2008 (the global financial crisis 
and initiation of China's significant fiscal stimulus), and 2013 (when China's 
economy began its noticeable slowdown, as highlighted by Zilibotti, 2017). 

Following the ‘China shock’ literature, and specifically the shift-share design 
implemented in studies comprising that literature, in this paper, I investigate how 
the resource boom brought about by China’s demand shock has affected the 
macroeconomic performance of exporting countries within the ‘resource curse’ 
scholarship. The instrumental variable – Chinashock – is calculated as follows:  

 
4 Principally, multilateral trade data reported by exporters are used, but for exporters 
reporting less than 8-year observations, multilateral trade data reported by importers are 
used (10 countries: Chad, Democratic Republic of Congo, Equatorial Guinea, Guinea-
Bissau, Liberia, Lesotho, Sierra Leone, Tajikistan, Turkmenistan, Uzbekistan). 
Additionally, exporter-reported data with at least 8-year gap are filled in with data 
reported by importers (5 countries: Angola, Congo, Gabon, Haiti, Myanmar). At last, 
countries ended up with less than 8-year observations for bilateral natural resource trade 
data to China are excluded (2 countries: Iraq and State of Palestine). I also use the data 
of former Sudan (1990-2011) and Ethiopia (1993-2017) due to territorial change.  
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𝐶ℎ𝑖𝑛𝑎𝑠ℎ𝑜𝑐𝑘!,# =+{𝑁𝑅𝑋𝑊𝑜𝑟𝑙𝑑!,$,#%& ∗
∆𝑀$,#
𝑀$,#%&$

}/𝑃𝑜𝑝!,#%& (1) 

where i denotes each developing country in the sample; j denotes one of the six 
classifications of natural resources, i.e., food, mineral fuels, non-ferrous metals, 
etc. (see Appendix 1); and t denotes time period (five years for panel a). All 
variables (NRXWorld, Pop, M) are averaged over each period to circumvent 
fluctuations from single-year observations. 𝐶ℎ𝑖𝑛𝑎𝑠ℎ𝑜𝑐𝑘!,#	 thus denotes the 
China shock for country i’s natural resource exports in period t. 
𝑁𝑅𝑋𝑊𝑜𝑟𝑙𝑑!,$,#%& is the nominal value of the multilateral exports of the specific 
natural resource j of country i in the period t-1. 𝑀$,#%& is the nominal value of 
China’s multilateral imports of natural resource j from the whole world in period 
t-1, and ∆𝑀$,# denotes the change in the nominal value of China’s multilateral 
imports of natural resource j from the whole world in period t compared with 
period t-1. 

Equation (1) calculates China’s demand shock in natural resource trade in 
each sample country by weighting the China demand shock in the different 
resource categories (measured by the growth rate of China’s multilateral imports 
of the natural resource (

∆(!,#

(!,#$%
)) by the country’s multilateral exports in each 

category (𝑁𝑅𝑋𝑊𝑜𝑟𝑙𝑑!,$,#%& ) in the previous period (i.e., the county-specific 
exposure to the China resource demand shock). Finally, the aggregate China 
demand shock in the natural resource sector in resource-exporting countries 
(∑ 𝑁𝑅𝑋𝑊𝑜𝑟𝑙𝑑!,$,#%& ∗

∆(!,#

(!,#$%
$ ) is  normalized by the population of the exporting 

country in the previous period (𝑃𝑜𝑝!,#%&). By using each country’s multilateral 
natural resource exports in the previous period as its exposure to the China 
resource demand shock, I assume that China’s rising demand for natural 
resources is dispersed among countries according to exporters’ market shares in 
each resource category. But there is still an identification concern regarding how 
the shock is dispersed (Borusyak et al., 2022), as there is a possible path 
dependence in terms of choices of trading partners, as natural resource trade 
contracts are usually long term, and the China demand shock in international 
trade might be partially rather than sufficiently dispersed among resource-
exporting countries. Actually, the correlation between change of per capita 
natural resource exports to China and imputed China shock (𝐶ℎ𝑖𝑛𝑎𝑠ℎ𝑜𝑐𝑘!,#) is 
much smaller than the correlation between change of per capita natural resource 
exports to the world ( ∆𝑁𝑅𝑋𝑊𝑜𝑟𝑙𝑑!,# ) and the imputed China shock 
(𝐶ℎ𝑖𝑛𝑎𝑠ℎ𝑜𝑐𝑘!,# ), being 0.32 and 0.63, respectively. Thus, the China shock 
variable constructed in equation (1) could be an appropriate instrument for 
multilateral natural resource exports to capture the effect of China’s demand 
shock through China’s demand expansion in the international market and 
support for raw commodity prices. 

Our baseline 2SLS model is shown below, with equation (2) and (3) being 
the first-stage and second-stage equation, respectively: 
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∆𝑙𝑛𝑦!,# =		∝& ∆𝑁𝑅𝑋𝑊𝑜𝑟𝑙𝑑',#> +∝() 𝑋!,# +	l# + 𝛿! + 𝜖!,#, (2) 

 

∆𝑁𝑅𝑋𝑊𝑜𝑟𝑙𝑑!,# =	∝& 𝐶ℎ𝑖𝑛𝑎𝑠ℎ𝑜𝑐𝑘!,# +∝() 𝑋!,# +	l# + 𝛿! + 𝜖!,#. (3) 

In equation (2), i denotes each country in our sample and t denotes each 
period in the panels.  

Here, ∆𝑙𝑛𝑦!,#  denotes the change of the logarithmic value of GDP per 
capita (constant 2010 US dollars) over each period and measures the medium-
term growth of each economy, which is determined by the change of per capita 
multilateral natural resource exports and a vector of control variables. Control 
variables include the two-periods lagged logarithmic value of GDP per capita, 
the logarithmic value of investment rate, the population growth rate, the lagged 
liberal democracy score, the lagged secondary school attainment rate, natural 
resource dependence (measured by the ratio of multilateral natural resource 
exports to total merchandise exports), and the change of merchandise imports 
from China. All independent variables on the right side of equation (2) are 
averaged over each period to minimize bias arising from measurement errors in 
single-year observations.  

Because in developing countries, the resource sector accounts for a notable 
proportion of the economy, the exposure measurement (𝑁𝑅𝑋𝑊𝑜𝑟𝑙𝑑!,$,#%& ) 
used to construct Chinashock in equation (1) correlates with the lagged 
logarithmic value of GDP per capita. To mitigate the collinearity problem among 
regressors, I lag GDP per capita by two periods to capture the convergence 
effect. Actually, in panel b of the figures introduced in the next section, the 
correlation between the lagged GDP per capita (𝑙𝑛𝑦!,#%&) and the two-periods 
lagged GDP per capita (𝑙𝑛𝑦!,#%)) is as high as 0.98, so using GDP per capita 
lagged two periods still sufficiently captures the convergence effect. Heeding the 
critique of Alexeev and Conrad (2009), I use population rather than GDP to 
normalize the resource-related variables (imputed China shock, merchandise 
imports from China, and multilateral natural resource exports) on the right side 
of equation (2) and (3).  

Though with the recent critique of Bartik-style instruments as an 
identification strategy (Goldsmith-Pinkham et al., 2020), Borusyak et al. (2022) 
argue that the validity of a shift-share instrument mainly hinges on the external 
shocks being exogenous as long as exposure-weighted averages of shock-level 
confounders are controlled. To address the concern that the imputed China 
shock variable may partly signal a country’s dependence on natural resources, I 
further control for natural resource dependence (measured by the ratio of 
multilateral natural resource exports to total merchandise exports) in the 
previous period. China’s growing share of international trade consists of both 
rising imports of raw materials and exports of manufactured goods. This means 
that a country could have rising multilateral resource exports as well as rising 
imports from China. Rising imports from China could reduce the cost of factors 
of production or convey efficiency gains by pushing out inefficient local firms, 
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thus also affecting economic growth. In some cases, the effects of a China 
demand shock and a China supply shock are not simultaneous. For example, 
because the United States runs a huge trade deficit with China, Autor et al. (2013) 
assume that greater US exports to China have no effect on the US labor market. 
To identify the effect of a China shock in the natural resource sector on 
economic output and avoid confounding a China demand shock in natural 
resource trade with China’s rising exports of manufactured goods, I control for 
the change of merchandise imports from China to each country i. When 
controlling for NRXdependence and other country-specific variables, the China 
shock variable should be conditionally exogenous to the national economic 
output and only affect the growth rate through the resource exports of a specific 
country.  

In the first-stage equation of the 2SLS regression, the change of per capita 
multilateral natural resource exports is regressed on the China shock variable 
constructed in equation (1) and all other regressors in equation (2).  As the 
confounders of exposure share have been controlled for and the China demand 
shock is exogenous and unlikely to be correlated with changes in 
macroeconomic indicators of exporting countries, the aggregate of the 
interaction of multilateral exports in each resource category and China’s import 
growth rate in that resource category constitutes an exogenous variation that can 
be used to identify the conventional economic ‘resource curse’ effect. Besides, 
in the within-estimator of the fixed effects model, the variation of the 
independent variable 𝐶ℎ𝑖𝑛𝑎𝑠ℎ𝑜𝑐𝑘!,#  mainly comes from the growth rate of 

China’s multilateral natural resource imports (
∆(!,#

(!,#$%
), while variation of the 

exposure measurement (𝑁𝑅𝑋𝑊𝑜𝑟𝑙𝑑!,$,#%&) is much smaller over time for each 
country.  

Last, following the suggestion in Goldsmith-Pinkham et al. (2020) to 
construct alternative instruments to test whether there is divergence of 
estimators, I construct one alternate China shock variable to test the robustness 
of the estimators. 𝐶ℎ𝑖𝑛𝑎𝑠ℎ𝑜𝑐𝑘(𝑎𝑙𝑡)!,#  , in equation (4), entails a small 
modification of the China shock variable constructed in equation (2); that is, the 
exposure part of the instrument becomes 

*+,-./01&,!,#$%
233/435#4*+,!,#$%

, which measures the 

share that country i occupies in the international trade of resource j, as 
𝐴𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒𝑁𝑅𝑋$,#%& is the aggregate value of natural resource j in international 
trade (reported by all exporters to China) in period t-1.  ∆𝑀𝑇𝑜𝑝5$,#	is the change 
in China’s multilateral imports of natural resource j from its top-five exporters 
in period t compared to period t-1 and captures an exogenous China demand 
shock. The variable is further normalized by the population of the exporting 
country in the previous period (𝑃𝑜𝑝!,#%&).  

𝐶ℎ𝑖𝑛𝑎𝑠ℎ𝑜𝑐𝑘(𝑎𝑙𝑡)!,# =+{
𝑁𝑅𝑋𝑊𝑜𝑟𝑙𝑑!,$,#%&

𝐴𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒𝑁𝑅𝑋$,#%&
∗ ∆𝑀𝑇𝑜𝑝5$,#}/𝑃𝑜𝑝!,#%&

$

 (4) 

 



15 
 

Figure 1 presents China’s aggregate imports of natural resources from the 
sample countries alongside two commodity indices. In the figure, the blue line 
is the sum of the nominal value of natural resource exports to China from the 
sample countries, while the two dashed lines are the price index (in real 2010 US 
dollars) of energy and non-energy commodities (annual time-series data from 
the World Bank 5 ). The yellow dotted line is basically China’s share in 
international natural resource trade, measured by the ratio of China’s multilateral 
natural resource imports to the sum of the natural resource exports of all 
countries in the world except China. The three vertical red lines are reference 
lines corresponding to China’s economic cycle (Autor et al., 2013; Zilibotti, 
2017), with 2001 marking China’s entry into the WTO, 2008 marking the global 
financial crisis and subsequent huge fiscal package to stimulate China’s economy, 
and 2013 marking the petering out of China’s stimulus measures, ebbing demand 
for raw materials, and the collapse of commodity prices.  

Figure 1 
Natural resource exports from sample developing countries to China,  

1990-2017 

 

Because China sustained high growth from 1992 to 2017, Chinese demand 
for raw materials was more stable than the traditional market, which mainly 
entails demand from the industrialized economies. Empirical evidence shows 
that China’s anticyclical fiscal stimulus subsequent to the 2008 global financial 
crisis supported the global economy’s recovery from the recession and 
buttressed demand for and prices of raw commodities in the global market 
(Fardoust et al., 2012; Bastos, 2020). China’s constant economic growth and 
robust infrastructure expansion thus drove commodity prices worldwide and the 

 
5 https://www.worldbank.org/en/research/commodity-markets, March 2021. 
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value of natural resource exports (Drummond and Liu (2013) prove this 
empirically for sub-Saharan African countries). Because of the enormous volume 
of China’s demand for raw materials and the high volatility of commodity prices, 
when China’s demand for raw materials lost its upwards momentum around 
2012 and stabilized, the commodity market collapsed, resulting in considerable 
losses of resource rents among natural resource exporters (Figure 1). 

Figures 2, 3, and 4 show the geographic dispersion of the dependent 
variable, the explanatory variable, and the instrumental variable in our baseline 
model for panel b in three periods: 2001-2007, 2008-2013, and 2014-2017. The 
economies in our sample are geographically dispersed and diverse with regard to 
resource endowment. While most countries have a positive ∆NRXWorld in 
2001-2007 and 2008-2013 (Figure 2b and 3b), ∆NRXWorld turns negative for 
many countries in 2014-2017 (Figure 4b). Though the imputed China shock is 
positive and sizeable for all of the sample countries in 2001-2007 and 2008-2013, 
the magnitude of the shock nonetheless varies across the countries (Figure 2c 
and 3c). 

Figure 2 
Changes in GDP per capita (log), multilateral resource exports,  

and imputed China shock, 2001-2007 

a 
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b 

 
 

 
c 

 
Note: Map (a) shows change in the logarithmic value of GDP per capita (∆Log GDP) for  
2001-2007 in panel b; (b) shows the change in the nominal value of natural resource  
exports in the world (∆NRXWorld) for 2001-2007 in panel b; (c) shows imputed 
instrumental variable Chinashock for 2001-2007 in panel b. 
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Figure 3 
Changes in GDP per capita (log), multilateral resource exports, 

 and imputed China shock, 2008-2013 

a 

 
 

 
b 
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c 

 

Note: Map (a) shows change in the logarithmic value of GDP per capita (∆Log GDP) for 
2008-2013 in panel b; (b) shows the change in the nominal value of natural resource 
exports in the world (∆NRXWorld) for 2008-2013 in panel b; (c) shows imputed 
instrumental variable Chinashock for 2008-2013 in panel b. 

 

Figure 4 
Changes in GDP per capita (log), multilateral resource exports, 

 and imputed China shock, 2014-2017 

a 
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b 

 
 
 

c 

 
Note: Map (a) shows change in the logarithmic value of GDP per capita (∆Log GDP) for 
2014-2017 in panel b; (b) shows the change in the nominal value of natural resource 
exports in the world (∆NRXWorld) for 2014-2017 in panel b; (c) shows imputed 
instrumental variable Chinashock for 2014-2017 in panel b. 

 
Appendix 3 lists all variables and data sources. Appendix 4 and 5 present 

descriptive tables on the data. All China shock variables (ChinaShock, China 
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Shock[alt]) and trade variables (∆NRX World, ∆Import from China) in the 
descriptive tables and regressions are divided by 1,000 for clarity of presentation. 

4 Empirical results 

I began by regressing the change in the logarithmic value of average income 
directly on the change in multilateral natural resource exports. Table 1 presents 
the results. To address potential noise and measurement errors associated with 
single-year observations and to test the robustness of the estimation results, I 
conducted two panel regressions.  

TABLE 1 
 Natural resource exports and economic growth in developing countries, 

 panel a (five-year interval) and panel b (China economic cycle) 

 ∆Log GDP 
 (1) (2) (3) (4) (5) (6) (7) (8) 
 LS SYS-

GMM 
LS SYS-

GMM 
LS SYS-

GMM 
SYS-

GMM 
SYS-

GMM Panel a: five-year interval 
∆NRXWorld -0.006 -0.008   -0.086*** -0.076** -0.079*** -0.002 
 (0.011) (0.009)   (0.022) (0.029) (0.027) (0.033) 
∆NRXWorldb   -0.088*** -0.088***     
   (0.022) (0.019)     
∆NRXWorldc   0.268*** 0.229***     
   (0.041) (0.044)     
Log GDPt-2 -0.416*** -0.523*** -0.279*** -0.362*** -0.307*** -0.388*** -0.424*** -0.418*** 
 (0.091) (0.058) (0.043) (0.054) (0.056) (0.068) (0.064) (0.066) 
Log Investment 0.075** 0.039 0.072** 0.069 0.054 0.063 0.084 0.097 
 (0.032) (0.050) (0.029) (0.045) (0.039) (0.051) (0.055) (0.074) 
Pop  -4.238* -4.236 -2.408 -2.601 -3.093 -4.444 -4.694 -4.378 
 (2.308) (4.172) (1.991) (3.486) (2.265) (4.257) (4.104) (4.639) 
NRXDependencet-1       -0.222 -0.332 
       (0.175) (0.202) 
∆Import from China       0.444** 0.108 
       (0.214) (0.262) 
Liberal Demt-1        -0.243 
        (0.169) 
Schoolt-1         0.004 
        (0.003) 
Constant 3.421 4.950 2.365 3.254 2.566 4.158 3.983 4.245 
adj. R2 0.436  0.517  0.442    
AR(1)  0.000  0.000  0.000 0.002 0.010 
AR(2)  0.616  0.191  0.302 0.342 0.355 
Hansen test  0.542  0.374  0.334 0.198 0.600 
N of countries 100 100 100 100 99 99 99 94 
N 434 434 434 434 338 338 327 272 

Panel b: China economic cycle 
∆NRXWorld -0.027 -0.014   -0.246*** -0.229*** -0.234*** -0.210** 
 (0.043) (0.048)   (0.065) (0.084) (0.085) (0.085) 
∆NRXWorldb   -0.204*** -0.193**     
   (0.076) (0.088)     
∆NRXWorldc   0.207*** 0.198***     
   (0.046) (0.047)     
Log GDPt-2 -0.411* -0.395 -0.235** -0.244* -0.196 -0.178 -0.198 -0.234 
 (0.234) (0.267) (0.101) (0.137) (0.206) (0.291) (0.305) (0.303) 
Log Investment 0.106** 0.109* 0.094** 0.105 0.069 0.071 0.074 0.051 
 (0.046) (0.065) (0.046) (0.065) (0.070) (0.113) (0.123) (0.166) 
Pop  -2.020 -2.271 0.760 0.469 3.881 2.030 1.513 -3.273 
 (4.066) (7.304) (3.264) (6.094) (4.181) (6.984) (6.833) (10.04) 
NRXDependencet-1       -0.231 -0.130 
       (0.182) (0.220) 
∆Import from China       0.185 -0.001 
       (0.270) (0.335) 
Liberal Demt-1        0.092 
        (0.263) 
Schoolt-1         0.004 
        (0.005) 
Constant 3.335 2.737 1.986 3.472 1.687 1.931 1.583 1.686 
         



22 
 

adj. R2 0.331  0.482  0.424    
AR(1)  0.075  0.038  0.144 0.145 0.119 
AR(2)  0.256  0.270  \ \ \ 
Hansen test  0.648  0.819  0.682 0.585 0.670 
N of countries  100  100  99 99 94 
N 355 355 355 355 257 257 250 219 

Note: Robust standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01. For panel a, data is five-year 
intervals from 1993 to 2017, and 1990-1992 serves as a pre-period to calculate lagged independent variables for 
period 1993-1997; ∆Log GDP is the change of Log GDP during following periods: 1992-1997, 1997-2002, 2002-
2007, 2007-2012, 2012-2017; all regressors are averaged across each period except the corresponding Log 
GDPt-2 for period 1993-1997 is the value in 1990. For panel b, ∆Log GDP is the change of Log GDP during 
following periods: 1994-2000, 2001-2007, 2008-2013, 2014-2017; 1990-1993 serve as pre-period to calculate 
lagged independent variables for period 1994-2000, all regressors are averaged across each period except the 
corresponding Log GDPt-2 for the period 1994-2000 is the value in 1993. 

 

Column 1 and 2 apply equation (2) for the complete period, 1990-2017, and 
include the conventional control variables affecting economic growth: 
investment rate and population growth. Under the ‘resource curse’ hypothesis, 
resource windfalls are said to result in negative economic growth due to ‘Dutch 
disease’, loss of learning-by-doing in the tradable sector, and resource-induced 
rent seeking (Corden and Neary, 1982; Sachs and Warner, 1995; Mehlum et al., 
2006). If the ‘resource curse’ hypothesis holds true, the coefficient for 
∆NRXWorld should be negative in boom periods. However, a collapse in 
commodity prices would also reduce net exports and bring about negative 
economic growth in the short term, expressed in terms of gross domestic output, 
meaning that the coefficient for ∆NRXWorld should be positive during a 
commodity price collapse period, as both ∆NRXWorld and the change of GDP 
per capita are negative. There is a trend break in China’s natural resource demand 
around 2013, because China’s economy slowed down (Zilibotti, 2017) and world 
commodity prices collapsed (see Figure 1). As a two-way fixed effects model 
estimates a conditional average effect of independent variables, in column 1 and 
2 the coefficients of ∆NRXWorld capture average treatment effects of the price 
boom period and the price collapse period for the same country, resulting in 
inconsistent and non-significant estimation coefficients for ∆NRXWorld.  

I further looked into the effect of ∆NRXWorld on the change in log GDP 
per capita during the commodity boom period and commodity collapse period 
separately. These analyses are presented in column 3 and 4, in which the last 
period of each panel is the commodity collapse period. The change of direction 
of ∆NRXWorld is clearly evident, as also seen in Figure 2b, 3b, and 4b. 6 
∆NRXWorld is decomposed into multilateral resource exports during the 
commodity price boom period (∆NRXWorldb) and multilateral resource exports 
during the commodity price collapse period (∆NRXWorldc). The former is 
obtained by multiplying ∆NRXWorld by a dummy variable equal to 1 for the 
period 1993-2012 in panel a and 1994-2013 in panel b. The latter is obtained by 
multiplying ∆NRXWorld by a dummy variable equal to 1 for the period 2013-
2017 in panel a and 2014-2017 in panel b. I then estimated the effects of these 
two new variables on the change in log GDP per capita. Column 3 and 4 thus 

 
6  Structural break test with annal time series data by regressing aggregate natural 
resource exports to the world on China share in world natural resource imports give 
2015 as the break year. 
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separately estimate the effect of change in multilateral natural resource exports 
on the change of GDP per capita in the commodity boom period (∆NRXWorldb) 
and in the commodity collapse period (∆NRXWorldc). The results clearly show 
the negative effect of the former variable and the positive effect of the latter, 
with most of the coefficients significant at the 99% confidence level and all 
significant at least at the 95% confidence level. The magnitudes of the 
coefficients for ∆NRXWorldb and ∆NRXWorldc are comparable in both panels. 
However, in panel b, ∆NRXWorldb has a larger negative effect on growth 
compared to panel a.  

The opposite effect directions of ∆NRXWorldb and ∆NRXWorldc on the 
change of GDP per capita align with previous findings on the relationship 
between the volatility of commodity prices and economic growth in resource-
rich economies (van der Ploeg and Poelhekke, 2009, 2010). Van der Ploeg and 
Poelhekke (2009, 2010) note that the volatility of macroeconomic indicators in 
resource-dependent economies arising from the boom and bust of commodity 
prices in the global market could be a cause of the disappointing macroeconomic 
performance of resource-rich economies. Indeed, they find a negative 
correlation between price volatility of the principal commodity exported by an 
economy and its economic growth rate, stemming from volatility of gross output 
per capita due to price fluctuations. Indeed, the historic prevalence of raw 
commodity price collapses could underlie the poor economic performance of 
resource-dependent economies. In this regard, the Prebisch-Singer hypothesis 
predicts long-term decline of the price of raw commodities relative to the price 
of manufactured goods, and Harvey et al. (2010), utilizing time-series data for 
25 commodities from 1650 to 2005, confirms a downward price trend for at least 
eleven raw commodities, with no commodity showing an upward trend.   

In columns 5 to 8 of Table 1, when dropping the last period from both 
panel a and panel b, which is characterized by a decline in China’s demand for 
raw commodities and collapse in commodity prices, the specifications resemble 
a difference-in-differences empirical design with two treatment periods 
(Callaway and Sant’Anna, 2021) and are similar to the design of Autor et al. 
(2013). For instance, in panel b, the period before 2001 acts as the pre-trend 
period and the periods after 2001 act as treatment periods. There are two 
positive shocks to natural resource trade in panel b, trimming the last period. 
One shock corresponds to China’s accession to the WTO in 2001, and the other 
shock relates to China’s significant fiscal stimulus following the 2008 financial 
crisis. Our design differs from that of Autor et al. (2013) in that Autor et al. 
(2013) have just one treatment period, from 2001 to 2007, when China’s entry 
into the WTO acted as an exogenous shock to the US economy. However, there 
are two treatment periods in columns 5 to 8, as in the second treatment period 
China’s extensive stimulus package in response to the 2008 global financial crisis 
acted as an exogenous shock to the world raw commodities market (Fardoust et 
al., 2012; Drummond and Liu, 2015; Felipe and Lanzafame, 2020). Most 
importantly, the results in these columns show a consistent negative and 
significant effect of ∆NRXWorld on log GDP per capita, except in column 8 of 
panel a, and all of the coefficients of panel b in columns 5 to 8 are relatively 
more consistent and all are significant at the 99% confidence level, except 
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column 8, which is significant at the 95% confidence level. Overall, the 
estimation results in panel b (delimited according to China’s economic cycle) are 
more consistent and in line with theoretical predictions, suggesting that China’s 
economic cycles have had global repercussions in the raw commodities market.  

Besides, I would note that the coefficient of the original GDP per capita is 
well below one, which confirms the convergence effect of economic growth. 
The directions of the coefficients of population growth and investment are in 
line with the predictions of the growth model; however, the coefficient of 
population growth on economic output is not significant. The change in imports 
from China oscillates in the same direction as the change in log GDP per capita 
with the coefficient being significant in just one specification. But that should be 
interpreted only as a correlation rather than a causal effect, as rising income 
means higher demand for imported consumer goods. The coefficients on lagged 
NRX dependence, Liberal Dem, School are all insignificant.  

Table 2 presents the results of a two-stage least-squares (2SLS) estimation 
utilizing equation (2) and (3). Due to singleton observation, two countries in 
panel a (Laos and Eswatini) and one country in panel b (Laos) are omitted from 
the sample. Because lagged liberal democracy and educational attainment do not 
display significant effects in all specifications in Table 1, they are not used as 
control variables in the 2SLS estimations, so as not to reduce sample size due to 
data availability. Nonetheless, even when controlling for those two variables in 
the 2SLS estimations, the  results  are  little  changed.  The coefficients  for  the 
change in multilateral natural resource exports (∆NRXWorld) unanimously 
record negative parameters, and all are significant  at  the 99% confidence level, 

Table 2 
China shock, natural resource exports, and economic growth 

 ∆Log GDP  
 (1) (2) (3) (4) (5) (6) (7) (8) 
 Panel a: five-year interval Panel b:  China economic cycle 
 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 
∆NRXWorld -0.021*** -0.032*** -0.075** -0.102*** -0.096*** -0.107*** -0.381*** -0.451*** 
 (0.008) (0.008) (0.030) (0.026) (0.032) (0.039) (0.060) (0.056) 
Log GDPt-2 -0.421*** -0.441*** -0.322*** -0.284*** -0.546** -0.574** -0.119 -0.140 
 (0.086) (0.088) (0.073) (0.060) (0.261) (0.273) (0.150) (0.168) 
Log Investment 0.074** 0.091*** 0.056 0.074* 0.102** 0.107** 0.034 0.050 
 (0.031) (0.031) (0.038) (0.039) (0.047) (0.050) (0.074) (0.084) 
Pop  -3.990* -3.603* -3.419 -1.964 -1.120 -1.130 7.062 9.177* 
 (2.278) (1.934) (2.514) (1.920) (3.718) (3.367) (4.888) (5.257) 
NRXDependencet-1  -0.210**  -0.124  -0.292**  0.072 
  (0.083)  (0.099)  (0.125)  (0.165) 
∆Import from China  0.351***  0.222  0.332**  0.749*** 
  (0.103)  (0.139)  (0.152)  (0.203) 
N of countries 98 97 95 94 99 99 95 93 
N 432 420 334 323 354 347 253 244 
adj. R2 0.262 0.306 0.211 0.230 -0.014 -0.005 -0.069 -0.179 
First-stage result         
ChinaShock 0.610*** 0.613*** 0.439*** 0.465*** 0.378*** 0.367*** 0.224*** 0.200*** 
 (0.065) (0.061) (0.026) (0.031) (0.012) (0.015) (0.017) (0.024) 
K-P F-statistic 88.269 101.593 279.419 224.873 1008.534   633.057   175.316 72.487 

Note: Robust standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01. In column 3, 4, 7, and 8, the last 
periods (2012-2017 for panel a, 2014-2017 for panel b) are dropped from the panel. 
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except column 3, which is significant at the 95% level. Notably, the magnitude 
of the negative effect of the change in multilateral natural resource exports 
(∆NRXWorld) is larger in panel b than in panel a, which validates the argument 
that the resource boom in 2000-2013 was fed by China’s economic cycle and the 
corresponding rise in China’s demand for raw materials. In this regard, 
Drummond and Liu (2015) stress that relatively high volumes of trade between 
Africa and China could result in African economies being subject to China’s 
domestic economic cycles and that the impact would be larger for resource-rich 
countries. 

Taking the 2SLS estimators in column 8 of Table 2 as benchmark, a US 
$1,000 rise in multilateral natural resource exports could bring down the 
logarithmic value of per capita income by 0.451 in a period of six to seven years. 
To put these numbers into perspective, in 1994-2000 and 2008-2013 the average 
GDP per capita in the sample countries was, respectively, $2,405.01 and 
$4,007.91 (both in constant 2010 US dollars), and the average change in 
multilateral natural resource exports in 2001-2007 and 2008-2013 was $292.96 
(in current US dollars). This implies a drop in per capita income of $339.73 (in 
constant 2010 US dollars) from the average in the 1994-2000 period in both 
2001-2007 and 2008-2013, effectively wiping out roughly 40% of the average 
gain from 1994 to 2013. 

Goldsmith-Pinkham et al. (2020) suggest testing the sensitivity of estimation 
results to the selected exposure share of the instrumental variable. Thus, in Table 
3, I construct an alternative China shock variable: Chinashock(alt). The aim here, 
as discussed in the empirical methodology, is to determine the robustness of the 
estimation results. Since delimiting the panel data into periods reflecting China’s 
economic cycle produced more consistent estimation results, the 2SLS method 
is applied to panel b using equation (2) and (3), substituting the instrumental 
variable in the first-stage estimation with Chinashock(alt). The difference between 
Chinashock and Chinashock(alt) (see Table 3 compared to Table 2) mainly comes 
from the exposure share part, since the exogenous shock part of China shock(alt) 
(the change of China’s multilateral natural resource imports from its top-five 
exporters averaged in each period) is highly correlated with the exogenous shock 
part of China shock (the growth rate of China’s multilateral natural resource 
imports from all exporters averaged in each period). The correlation coefficients 
for China’s multilateral imports and imports from its top-five exporters are 
greater than 0.99 in each resource category (see Appendix 1 for classification). 

Table 3 records similar second-stage estimation results to panel b in Table 
2. As the change of China’s multilateral natural resource imports from its top-
five exporters (NRXWorldi,j,t) is normalized by a larger denominator 
(AggregateNRXj,t-1) in equation (4), the absolute value of Chinashock(alt) is smaller 
than Chinashock. As a result, the magnitude of the coefficients of Chinashock(alt) 
in columns 1 to 4 are larger than the coefficients of Chinashock in panel b of 
Table 2, but the directions of the coefficients and the confidence levels are 
exactly the same.  
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Table 3 
Robustness test – China shock, natural resource exports, and economic growth 

 ∆Log GDP  
 Panel b: China economic cycle 
 (1) (2) (3) (4) 
 2SLS 2SLS 2SLS 2SLS 
∆NRXWorld -0.080** -0.096** -0.285*** -0.346*** 
 (0.036) (0.042) (0.103) (0.129) 
Log GDPt-2 -0.514** -0.551** -0.174 -0.176 
 (0.254) (0.268) (0.178) (0.186) 
Log Investment 0.103** 0.107** 0.059 0.066 
 (0.046) (0.050) (0.075) (0.084) 
Pop  -1.330 -1.304 4.809 6.379 
 (3.781) (3.405) (4.290) (4.619) 
NRXDependencet-1  -0.297**  -0.059 
  (0.124)  (0.187) 
∆Import from China  0.301**  0.472 
  (0.147)  (0.292) 
N of countries 99 99 95 93 
N 354 347 253 244 
adj. R2 0.018 0.018 0.052 0.011 
First-stage result     
Chinashock(alt) 12.130*** 12.104*** 7.075*** 6.865*** 
 (1.656) (1.569) (1.211) (1.386) 
K-P F-statistic 53.660 59.497 34.142 24.522 

Note: Robust standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 
0.01. In column 3 and 4, the last period (2014-2017) is dropped from the 
panel. 

 

Goldsmith-Pinkham et al. (2020) argue that the correlation between share 
exposures and control variables is key to identifying variation in the imputed 
shift-share instrumental variable. I thus tested the correlation between control 
variables and two exposure shares in Chinashock and Chinashock(alt), respectively, 
in Table 4 and 5.  

Table 4 presents the regression of per capita NRXWorldj from equation (1) 
on control variables to test the correlation between levels of resource exports 
and variables that could potentially affect economic growth. In columns 1 to 3 
of Table 4, per capita multilateral resource exports in resource categories 0 and 
2 are correlated with the change of imports from China, implying that countries 
with higher per capita exports of plantation-based resources and crude materials, 
like iron ores, tend to have increasing imports of manufactured goods from 
China.  Column 4 of Table 4 shows that the nominal value of per capita 
multilateral resource exports in resource category 3 (mainly fossil fuels) is 
correlated with the level of national income and population growth. As column 
4 reports a high adjusted R2, the strong explanatory power of control variables 
on the per capita multilateral resource exports of fossil fuels necessitates a 
heterogenous inference of the 2SLS results in Table 2 and Table 3 between 
countries rich in fossil fuels and those not. However, the absolute value of 
resource exports in that category is convincingly not correlated with 
idiosyncratic country-level variables like investment rate and resource 
dependence in all columns of Table 4.  
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Table 4 
Testing the plausibility of the identifying assumptions – correlates of resource 

exports for China shock 

 (1) (2) (3) (4) (5) (6) 
 NRXWorld0 NRXWorld1 NRXWorld2 NRXWorld3 NRXWorld4 NRXWorld68 

Panel b: China economic cycle 
Log GDPt-1 -29.67 1.311 -40.88 2639.1*** -1.723 2.118 
 (37.10) (4.597) (39.43) (857.3) (5.810) (32.69) 
Log Investment -3.248 0.672 14.77 42.67 -9.880 19.52 
 (18.25) (1.752) (13.39) (125.0) (8.664) (20.62) 
Pop  -1175.0 -44.40 311.4 36913.4** -755.7 -623.4 
 (946.8) (99.29) (1071.3) (16430.9) (491.6) (917.5) 
NRXDependence -25.22 -1.102 57.98 569.1 18.72 10.29 
 (39.23) (6.205) (45.09) (519.5) (18.18) (48.35) 
∆Import rom China 433.8** 31.30 619.0** 685.7 79.77 358.5 
 (207.3) (20.50) (293.3) (628.4) (65.18) (327.7) 
Constant 332.5 1.894 327.4 -20442.3 6.940 27.58 
N 255 253 255 254 253 252 
adj. R2 0.380 0.249 0.388 0.618 0.096 0.136 

Note: Robust standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01. For all columns, the last period 
(2014-2017) is dropped from the panel. 

 

The correlation between export share and control variable is dramatically 
reduced in Table 5, as evidenced by the smaller adjusted R2. Only in column 2, 
3, and 4 are there significant coefficients, though sporadic. However, the export 
share in each resource category is convincingly not correlated with the 
idiosyncratic country-level variable from Table 5, except population growth in 
column 2 and resource dependence in column 3. Nevertheless, the consistency 
of the 2SLS estimators, whether using Chinashock or Chinashock(alt) as instrument, 
also indicates that the endogeneity of exposure shares might not be decisive in 
identifying the causal relation as long as the shock is exogenous.   

Table 5 
Testing the plausibility of the identifying assumptions – correlates of resource 

exports for China shock(alt) 

 (1) (2) (3) (4) (5) (6) 
 NRXshare0 NRXshare1 NRXshare2 NRXshare3 NRXshare4 NRXshare68 

Panel b: China economic cycle 
Log GDPt-1 0.338 0.230 0.469 2.506*** 2.013 0.129 
 (0.513) (0.549) (0.722) (0.913) (2.037) (0.871) 
Log Investment -0.049 -0.226 0.018 -0.193 0.618 0.333 
 (0.197) (0.306) (0.465) (0.517) (0.915) (0.351) 
Pop  -18.23 -28.96* -68.18 28.23 14.27 -56.29 
 (27.69) (14.65) (60.78) (38.50) (50.23) (45.39) 
NRXDependence 1.817 0.319 6.354* 2.383 10.73 3.752 
 (1.688) (0.556) (3.664) (1.730) (10.40) (2.914) 
∆Import from China 0.603 3.955 -1.270 -4.426 -6.978 6.226 
 (1.378) (2.404) (4.142) (2.871) (6.972) (8.382) 
Constant 0.349 0.056 -1.540 -16.20 -12.91 1.463 
N 255 253 255 254 253 252 
adj. R2 0.057 0.090 0.049 0.037 -0.003 0.070 

Note: Robust standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01. The dependent variables 
are scaled up by 1,000. For all columns, the last period (2014-2017) is dropped from the panel. 
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5 Testing for heterogenous effects 

As pointed out by De Chaisemartin and D’Haultfœuille (2020), the two-way 
fixed effects model in equation (1) estimates an average treatment effect (AVT) 
in each group and period, and especially when the treatment is negative for some 
groups or periods, the estimator is impossible to interpret directly. In this 
section, I therefore conduct extensive heterogeneity tests using different 
groupings of the sample countries.  

One important identification concern is that China’s exogenous demand 
shock would affect not only resource exports of exporting economies, but also 
economies that rely on imports of raw materials. Those economies would be 
negatively affected by the commodity price boom, as such a boom would 
increase the cost of manufacturing and reduce the purchasing power of 
consumers, especially in resource-poor countries. For example, South Asian 
countries that import almost all of their oil could face decreasing purchasing 
power if oil prices rise due to the China demand shock, with the result being low 
economic growth. Thus, resource-rich countries and resource-poor countries 
might be affected heterogeneously by the China demand shock in the natural 
resource sector. While resource-rich countries gain resource windfalls from 
China’s rising demand, resource-poor countries would experience a worsening 
of their current account, inducing financial instability and low growth.  

To explore this concern, I divided the countries into two subgroups 
according to their relative comparative advantage (RCA). One group consists of 
countries with abundant resources and affected mainly by the shock in the 
resource sector, while the other group is made up of countries that mainly import 
raw commodities (like India and others in South Asia) and are not self-sufficient 
in natural resources, especially energy resources. The first subgroup is thus rich 
in fossil fuels and not affected by a worsening of their current account as 
commodity prices rise. The second subgroup is fossil-fuel poor and reliant on 
imported fossil fuels. Aggregating oil and natural gas rents (as a percentage of 
GDP) from the World Bank (2019), I created a fossil fuel variable and set the 
threshold at 5% of GDP. If a country’s fossil fuel rents were more than 5% of 
its GDP in at least three of the five periods in panel b, then that country is 
categorized as fossil-fuel rich, and vice versa.  

Table 6 presents the estimation results with specifications identical to those 
in Table 3. For fossil-fuel rich countries, the shock is found to be larger, 
demonstrating that countries that received huge resource windfalls by exporting 
oil and gas tended to have lower growth in the long term, especially during the 
price boom period (column 3 and 4, Table 6). Meanwhile, fossil-fuel poor 
countries did not benefit from China’s rising demand, and their economies were 
less significantly affected by the multilateral resource exports induced by the 
China demand shock, especially during the commodity price boom period 
(column 7 and 8, Table 6).  
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Table 6 
Regional heterogeneity – fossil-fuel rich and poor countries 

 ∆Log GDP  
 Panel b: China economic cycle  
 fossil-fuel rich countries fossil-fuel poor countries 
 (1) (2) (3) (4) (5) (6) (7) (8) 
 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 
∆NRXWorld -0.121*** -0.084** -0.553*** -0.271** -0.071** -0.066* -0.187 -0.183 
 (0.023) (0.036) (0.173) (0.108) (0.035) (0.034) (0.164) (0.213) 
Log GDPt-2 -0.832*** -0.746*** -0.440* -0.595*** -0.106 -0.105 0.164 0.164 
 (0.120) (0.144) (0.262) (0.199) (0.067) (0.067) (0.120) (0.120) 
Log Investment 0.082 0.098 0.016 0.119 0.076 0.075 0.080 0.079 
 (0.087) (0.088) (0.129) (0.137) (0.053) (0.053) (0.080) (0.081) 
Pop  -6.840 -11.32 44.08 7.455 0.921 0.930 4.339 4.328 
 (11.49) (12.72) (32.50) (13.48) (3.421) (3.426) (4.267) (4.230) 
NRXDependencet-1 -0.835** -0.903** 0.276 -0.562 -0.164* -0.164* -0.105 -0.106 
 (0.378) (0.371) (0.572) (0.559) (0.100) (0.099) (0.137) (0.146) 
∆Import from China 0.040 -0.288 1.602 0.441 0.166** 0.162* 0.124 0.116 
 (0.312) (0.406) (1.029) (0.442) (0.082) (0.091) (0.407) (0.531) 
N of countries 19 19 19 19 80 80 74 74 
N 71 71 53 53 276 276 191 191 
adj. R2 0.467 0.472 -0.048 0.514 -0.104 -0.102 -0.399 -0.398 
First-stage result         
Chinashock 0.339***  0.195*  0.431***  0.217***  
 (0.026)  (0.112)  (0.042)  (0.075)  
Chinashock(alt)  14.392***  11.020***  5.099**  1.905** 
  (0.891)  (2.970)  (0.954)  (0.873) 
K-P F-statistic 173.061 260.908 3.034 13.769 105.559 28.564 8.444 4.767 

Note: Robust standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01. The setting is identical to Table 
3. Sample countries are grouped into a fossil-fuel rich category (columns 1 to 4) and a fossil-fuel poor category 
(columns 5 to 8). Columns 1, 2, 5, and 6 correspond to the whole period (1994-2017), and columns 3, 4, 7, 
and 8 correspond to periods from 1994 to 2014. 

 

I further tested heterogeneity between sub-Sahara African (SSA) countries 
and non-SSA countries in Table 7. These estimation results clearly show that the 
‘resource curse’ phenomenon appearing in Table 3 is salient among SSA 
countries: the China demand shock in natural resource trade brought about a 
rise in multilateral natural resource exports which in turn deterred economic 
growth in the long run. In non-SSA countries, while the China demand shock in 
natural resource trade still increased multilateral natural resource exports among 
exporters (although to a lesser extent compared to SSA countries, as shown by 
the magnitude of the first-stage estimators), the rise of multilateral natural 
resource exports had no effect on the economic growth of non-SSA exporting 
countries. The reasons for the regional heterogeneity exhibited in Table 7 could 
be twofold: (1) although most SSA economies are resource dependent, they are 
not resource abundant in terms of per capita resource rents, and thus the rise of 
resource exports resulting from the China demand shock is not large enough to 
lift per capita income; (2) SSA countries generally have weaker institutions and 
governance capability, and they are prone to armed conflict, which makes them 
more likely to experience ‘resource curse’ mechanisms, like political rent-seeking 
and armed conflict.  
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Table 7 
Regional heterogeneity – sub-Saharan African (SSA) countries 

 ∆Log GDP  
 Panel b: China economic cycle  
 sub-Saharan Africa (SSA) countries Non-SSA countries 
 (1) (2) (3) (4) (5) (6) (7) (8) 
 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 
∆NRXWorld -0.116*** -0.106*** -0.373*** -0.268*** 0.033 0.005 0.034 -0.161 
 (0.033) (0.037) (0.046) (0.104) (0.030) (0.029) (0.158) (0.179) 
Log GDPt-2 -0.806*** -0.779*** -0.581** -0.577*** 0.077 0.063 0.334*** 0.286*** 
 (0.187) (0.190) (0.256) (0.214) (0.061) (0.061) (0.118) (0.104) 
Log Investment 0.046 0.046 0.002 0.017 0.186*** 0.183*** 0.113 0.042 
 (0.062) (0.061) (0.089) (0.091) (0.059) (0.059) (0.109) (0.102) 
Pop  8.542** 8.375** 19.11*** 16.24*** -10.32*** -10.15*** -8.804*** -7.102** 
 (3.742) (3.728) (6.982) (5.478) (2.585) (2.521) (2.659) (2.785) 
NRXDependencet-1 -0.447** -0.450** -0.284 -0.392* -0.292** -0.292** -0.288 -0.072 
 (0.224) (0.224) (0.219) (0.238) (0.128) (0.127) (0.255) (0.280) 
∆Import from China 0.095 0.062 0.951 0.216 0.107 0.164 0.143 0.515 
 (0.141) (0.151) (0.886) (0.360) (0.094) (0.100) (0.324) (0.370) 
N of countries 41 41 40 40 58 58 53 53 
N 144 144 103 103 203 203 141 141 
adj. R2 0.238 0.248 0.177 0.291 0.364 0.356 0.163 0.256 
First-stage result         
Chinashock 0.369***  0.247***  0.470***  0.211***  
 (0.009)  (0.080)  (0.075)  (0.060)  
Chinashock(alt)  13.817***  9.260***  7.374**  3.052* 
  (0.367)  (2.114)  (2.970)  (1.813) 
K-P F-statistic 1795.776 1419.880 9.499 19.191 38.769 6.165 12.292 2.836 

Note: Robust standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01. The setting is identical to 
Table 3, though sample countries are grouped int an SSA category (columns 1 to 4) and a non-SSA category 
(columns 5 to 8). Column 1, 2, 5, and 6 correspond to the whole period (1994-2017), and column 3, 4, 7, and 
8 correspond to periods from 1990 to 2014. 

 

Compared to developing countries in other regions, SSA countries have a 
generally higher natural resource dependence and exhibit less variation of natural 
resource dependence among countries. The results in Table 7 indicate that SSA 
countries were not well-positioned economically to take advantage of China’s 
growing appetite for raw materials during the past three decades. Previous 
studies (Baliamoune-Lutz, 2011; Busse et al., 2016) also find that exports to 
China have not had a significant positive effect on national incomes in African 
economies. The heterogeneous effects between SSA and non-SSA countries are 
found whether Chinashock or Chinashock(alt) is used as the instrumental variable. 
Noticeably, the dynamics of economic growth in SSA countries are quite 
different from those in non-SSA countries, as there is a strong convergence 
effect among the former and no convergence effect among the latter. 
Furthermore, while population growth is positively correlated with economic 
growth in SSA countries, those two variables are negatively correlated among 
non-SSA countries. Thus, the heterogenous effects of ∆NRXWorld on the 
change of GDP per capita could not be a result of a different dispersion of the 
China demand shock in SSA countries versus non-SSA countries. Rather, it 
appears to reflect a general difference of growth trajectory between SSA 
countries and non-SSA countries.  
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6 Conclusion 

The miraculous economic growth of several resource-poor Asian economies in 
parallel with the economic misfortune of most of the resource-rich economies 
in Africa and Latin America in the last several decades of the 20th century has 
prompted intensive evaluation of the role natural resources play in economic 
development. Some scholars have argued that revenues from resource extraction 
do not usually transform into a rise of national income in the long term. 
Nonetheless, the cross-country empirical evidence is conflicting and the 
‘resource curse’ literature has generated considerable criticism relating to its 
confusing terminology and misspecifications. Meanwhile, China’s emergence as 
the predominant buyer of raw materials in the international market has changed 
the pattern of global commodity trade, and China’s own economic cycles are 
now an influential factor in commodity prices. China’s exogenous shock in the 
global commodity market constitutes a quasi-natural experimental setting that 
has brought about opportunities to re-examine the ‘resource curse’ hypothesis. 

My findings presented in this paper confirm the ‘resource curse’ 
phenomenon, as results show that developing countries that experienced 
resource windfalls by exporting resources to the world were outperformed by 
countries that did not experience such resource windfalls during the commodity 
price boom period due to China’s rapidly rising demand for natural resources 
starting around 2000 and waning roughly in 2012. My findings also show that 
the effects of positive and negative price shocks are asymmetric, which aligns 
with the literature arguing that the highly volatile nature of the commodity 
market is the main channel of the ‘resource curse’ phenomenon.  

Although the sample group in this paper does not include the oil-rich Gulf 
countries, as these fall into the high-income category, nevertheless, the ‘resource 
curse’ evidence found can basically be interpreted as an ‘oil curse’, as the negative 
impact of resource windfalls on economic growth is only present among fossil-
fuel rich countries. This ‘resource curse’ phenomenon, moreover, turned out to 
be more salient among SSA countries, which presents a major concern for 
policymakers, as most of the resource-rich countries in the sub-Saharan region 
are still highly reliant on the natural resource sector and have scant opportunity 
to diversify their economy. Due to the asymmetry of the effects from positive 
and negative price shocks, an obvious policy suggestion would be to save natural 
resource revenue generated during boom periods to smoothen the spending of 
resource revenues.  
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Appendices 

Appendix 1 
Standard International Trade Classification (SITC) Rev. 1 

SITC classification Category Examples 

0 Food & live animals 

Meat (01), Fish (03), Wheat (041), Rice 
(042), Corn (044), Apple (0514), Sugar 
(0611), Coffee (071), Cocoa (072), Tea 
(0741) 

1 Beverages & tobacco Wine (1121), Beer (1123), Tobacco (12) 

2 
Crude materials, inedible, except 
fuels 

Rubber (23), Wood (24), Cotton (263), 
Iron ore (281), Ivory (29113) 

3 
Mineral fuels & lubricants and 
related materials 

Coal (32), Crude oil (33), Natural gas 
(3411), Electric Energy (35) 

4 
Animals & vegetable oils and 
fats 

Olive oil (4215), Palm oil (4222) 

68 Non-ferrous metals Copper (682), Nickle (683), Tin (687) 

Appendix 2 
List of countries in sample 

Africa (45): Angola, Algeria, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Central 
African Republic, Chad, Congo, Dem. Rep., Congo. Rep., Cote d’lvoire, Egypt, Equatorial 
Guinea, Ethiopia, Gabon, Gambia The, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, 
Morocco, Madagascar, Malawi, Mali, Mauritania, Mauritius, Mozambique, Namibia, Niger, 
Nigeria, Rwanda, Senegal, Sierra Leone, South Africa, Sudan (former), Swaziland, Tanzania, 
Togo, Tunisia, Uganda, Zambia, Zimbabwe. 
 
Latin America and the Caribbean (19): Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, 
Dominican Republic, Ecuador, El Salvador, Guatemala, Haiti, Honduras, Jamaica, Mexico, 
Nicaragua, Paraguay, Peru, Venezuela, Uruguay.  
 
Asia & Europe (36): Albania, Armenia, Azerbaijan, Bangladesh, Belarus, Bosnia and 
Herzegovina, Bulgaria, Cambodia, Jordan, India, Indonesia, Iran, Georgia, Kazakhstan, Kyrgyz 
Republic, Malaysia, Moldova, Mongolia, Myanmar, Lao PDR, Lebanon, Nepal, North 
Macedonia, Pakistan, Philippines, Romania, Russian Federation, Serbia, Sri Lanka, Thailand, 
Turkey, Turkmenistan, Ukraine, Uzbekistan, Vietnam, Yemen. 
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Appendix 3 
List of variables and data source 

Variable name Definition Data source 

GDP per capita 
Gross domestic production accounted for 
population (constant dollars) 

World Bank (2019) 

NRX World 
Multilateral natural resource exports to 
the world (current US dollars) 

UN Comtrade Database 

Investment Gross capital formation (% of GDP) Penn World Trade 9.1  

Pop Population growth World Bank (2019) 

NRX Dependence* 
Multilateral natural resource exports to 
the world (% of total merchandise 
exports) 

UN Comtrade Database 

Import from China 
Natural resource imports from China 
(current US dollars) 

UN Comtrade Database 

Liberal Dem Score of liberal democracy index V-dem v8 

School Secondary school attainment World Bank (2019) 

* calculated natural resource dependence bigger than 1 for Tajikistan, thus dropped from sample. 

Appendix 4 
Average values of China shock in panel b by country groups 

Country groups  No. of countries* 1994-2000 2001-2007 2008-2014 2014-2017 

Fossil-fuel rich 
countries 20 0.630 1.836 3.487 0.054 

Mineral-rich 
countries 12 0.152 0.436 0.789 0.092 

Non-resource 
countries 69 0.080 0.223 0.459 0.143 

Notes: Fossil-fuel rich countries are countries with average fossil fuel rents (oil rents plus natural gas rents) at 
least 5 percentage of GDP in at least 3 periods out of 5 periods (1990-1993, 1994-2000, 2001-2007, 2008-2013, 
2014-2017), Mineral-rich countries are countries with average mineral rents at least 3 percentage of GDP in at 
least 3 periods out of 5 periods (1990-1993, 1994-2000, 2001-2007, 2008-2013, 2014-2017), the data on oil, 
natural gas, and mineral rents are from World Bank (2019). * Uzbekistan falls into the category of both fossil-
dependent countries and mineral-dependent countries. 

Appendix 5 
Summary statistics for country-level variables in panel b 

Variables Mean Std. dev Minimum Maximum 
∆Log GDP  0.097 0.214 -1.202 1.965 
∆NRXWorld 0.120 0.689 -6.883 6.164 
Chinashock 0.531 1.523 -0.001 21.759 
Chinashock(alt) 0.014 0.042 -0.033 0.550 
Log Investment -1.810 0.558 -6.368 -0.562 
Pop 0.018 0.013 -0.034 0.054 
NRXdependence 0.610 0.285 0.011 0.993 
∆Import from China 0.046 0.087 -0.387 0.677 
Liberal Dem 0.299 0.197 0.015 0.864 
School 55.595 28.449 5.350 107.787 

 


