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1. Introduction

The literature on the natural resource curse is well known - countries with abundant
natural resources fail to transform that advantage into favourable development outcomes
(see Badeeb, Lean, and Clark (2017) for a recent review, and Ross (1999) for an earlier
review). However, a related term, fiscal resource curse, is relatively less explored. The term
refers to the inability of resource-rich countries to mobilize taxes from a broad base,
particularly outside the natural resource sector (Masi, Savoia, and Sen 2018; Mohtadi,
Ross, and Ruediger 2016; Jensen 2011; Knack 2009).

The importance of diversifying revenue sources stems from the fact that natural
resources are subject to the Prebisch-Singer hypothesis. Primary commodities usually
suffer inferior terms of trade over time compared to manufactured products. Moreover,
they are subject to price volatilities, which destabilizes national budgets and undermines
planning. The global revolution underway in the adoption of alternative energy sources
as part of efforts to fight climate change means that the future of hydrocarbon fuels, for
example, looms large. While maximizing revenues from the resource sector is desirable,
its impact on the non-resource sector, and therefore non-resource revenues, becomes
even more important with respect to securing a broad and sustainable domestic revenue
base. The Sustainable Development Goal 17.1 seeks to achieve the latter.

This paper takes advantage of the Government Revenue Database developed by the
International Conference on Taxation and Development and currently hosted by the
United Nations University’s World Institute for Development Economics Research (UNU-
WIDER) to estimate a causal effect of resource revenues on non-resource tax revenues in
developing countries. We contribute to the literature in a number of ways. First, we
examine the impact of mobilizing revenues from both hydrocarbons and minerals on non-
resource tax revenues with new data. Data challenges in the past meant that a number of
previous studies lacked empirical rigour, focused on a particular type of natural resource,
a limited set of countries, or a particular region (Prichard 2016; Prichard, Cobham, and
Goodall 2014). Second, we focus on non-resource taxes as an outcome variable in order to
shed light on fiscal capacity in developing countries unrelated to natural resource produc-
tion. Thus, the outcome variable of interest does not include revenue sources such as fees,
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fines, returns on public investments and divestiture receipts, which do not effectively signal
tax effort. Finally, we employ a novel instrumental variable strategy that allows us to look at
the impact of external factors that mediate the relationship but had largely been ignored in
earlier literature. To the best of our knowledge, none of the studies in this area has
accounted for China’s increased role in the natural resource trade since her accession to
the World Trade Organization in 2001 and how that impacts on the relationship between
resource revenues and non-resource tax revenues. Following her accession to the World
Trade Organization in 2001, China’s engagement in the non-renewable resource trade has
increased several fold, driving up commodity prices and raising resource revenues among
exporting countries (Fund 2016). We exploit this exogenous variation in China’s non-
renewable resource trade to examine the causal effect of resource revenues on non-resource
tax effect using a Two-stage Least Squares Approach. Our identification strategy is inspired
by the fact that China’s scaled-up demand for non-renewable resources after 2001 was
unrelated to non-resource tax effort across developing countries.

We do not find consistent evidence for a negative relationship between resource
revenues and non-resource taxes. On the contrary, we find that, once we account for
China’s role in the non-renewable resource trade, a percentage point increase in resource
revenues as a percentage of GDP leads to about a 0.3 percentage point increase in non-
resource taxes as a percentage of GDP in some specifications, albeit with marginal
statistical significance. China’s demand for natural resources has contributed to increased
resource revenues among developing countries. This development potentially offers
leverage for developing countries to invest in critical infrastructure that expands the non-
resource sector and increases non-resource revenues.

The rest of the paper is organized as follows. Section 2 sets a context by reviewing key
empirical literature. We discuss the empirical strategy in section 3. The results are
discussed in section 4. We conclude in section 5 with plausible policy implications.

2. The Fiscal resource curse: Exploring the theoretical pathways

In Table 1 we summarize seven key theoretical pathways through which the production
of natural resources could impact adversely on domestic revenue mobilization.

These adverse theoretical predictions do not present a full picture given that natural
resources do exert beneficial outcomes, as the latest evidence shows (Bhattacharyya and
Mamo 2021; Mamo, Bhattacharyya, and Moradi 2019; Allcott and Keniston 2018; Haber
and Menaldo 2011). Windfalls could constitute investible resources for building tax
capacity and strengthening the administration of an effective tax system. This incentive
can be triggered by the realization that natural resources are exhaustible. The resource
sector could be developed to have forward linkages with other sectors of the economy.
A widened tax base can be envisaged under such scenarios. Moreover, resource revenues
can be used to provide essential public infrastructure that opens up the non-resource
sector and further expands the tax base. These examples are by no means exhaustive.
However, they do indicate that the relationship between natural resources and domestic
tax effort need not be a tradeoff.
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3.1. The Fiscal resource curse: Exploring related evidence

Using longitudinal data covering a global sample of 30 oil-producing countries for the
period 1992 to 2005, Bornhorst, Gupta, and Thornton (2009) employed Fixed-effects and
Generalized Method of Moments estimators to investigate the relationship between
hydrocarbon revenues and non-hydrocarbon revenues. They find that a percentage
point increase in hydrocarbon revenues displaces non- hydrocarbon revenues by about
0.2 percentage points. More recently, the result has been confirmed by Chachu (2020)
using an expanded dataset and a quasi-experimental approach. In a panel of twenty
African countries and fifteen Latin American countries, Thomas and Trevifio (2013) and
Ossowski and Gonzales (2012) respectively engage in a similar analysis as Bornhorst,
Gupta, and Thornton (2009) and Crivelli and Gupta (2014), albeit on a regional basis.
They all confirm a negative and statistically significant relationship between resource
revenues and non-resource revenues.

On the other hand, Venables (2016) finds that resource revenues could serve as
a means of transferring funds from the public sector to the private sector. This transfer
can either be through investment in public goods or direct support through targeted
subsidies and other incentives. Such action could propel the private sector as the ‘engine
of growth’ and boost employment in the non-resource sector. It is possible to expect this
to impact positively on non-resource revenues over time. Bjornland and Thorsrud (2016)
provide further evidence of the plausibility of such positive spillovers from the resource
sector to the non-resource sector. More recent evidence on this is highlighted by
Knebelmann (2017). In a global sample of 22 developing and emerging countries for
the period, 1998 to 2012, Knebelmann (2017) does not find consistent evidence to
support the eviction effect or a fiscal resource curse for that matter. Using a pooled
Ordinary Least Squares (OLS) methodology for variations in non-oil taxes and oil taxes,
she finds a ‘weak synergy effect’ in some specifications, albeit sensitive to evolution in the
oil economy. The synergy effect suggests that improvements in revenue effort in the oil
sector could extend positive externalities to non-oil revenue mobilization efforts.

3. Empirical strategy and data

As a starting point, we follow Crivelli and Gupta (2014) and Besley and Persson (2013), in
defining a base model specification given by:

RNR RRR
<_> — B, + B, (—) + w'controlsy + ¢, + 1; + (1)
it i

Y Y /.
The main explanatory variable (g) is resource revenue as a percentage of Gross
it !
Domestic Product (GDP) for country i at time ¢. The explained variable is (%) non-
it

resource tax revenues as a percentage of GDP for country i at time ¢. The vector of control
variables include trade as a percentage of GDP, agriculture value-added as a percentage of
GDP, a natural log of GDP per capita and control of corruption. High income countries,
also usually characterized by large trade openness, are more likely to attract significant
non-resource revenues. International trade may however undermine non-resource rev-
enues when developing countries sacrifice their trade tariffs in a bid to attract investment.
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Furthermore, countries with a large share of agriculture to GDP often have a large
informal sector which invariably limits tax effort. The same can be said of countries
with high levels of corruption, which often depend on aid. On the other hand, aid can
support reforms in improving tax effort.

The country-specific effects (¢;) allow for unique intercepts for each country and thus
captures unobserved country differences that might be correlated with our main explana-
tory variable as well as the dependent variable. The period dummies (7;) capture macro
shocks that are likely to be correlated with both resource revenues and non-resource taxes.
The error term (u;) is assumed to exhibit white-noise characteristics. It is independently
and identically distributed with zero mean and constant variance. Other control variables
are introduced as part of robustness checks. These include the quality of political institu-
tions, constraint of the executive, inflation and population.

We employ a set of panel data techniques including a Pooled Ordinary Least Squares
(POLS) estimator, Random Effects Estimator (REE), and a Fixed Effects Estimator (FEE),
taking inspiration from the literature. We also fit a Generalized Method of Moments
(GMM) Estimator developed by Holtz-Eaken et al. (1988), Arellano and Bond (1991),
Arellano and Bover (1995) and Blundell and Bond (1998). The case for a dynamic
specification is premised on a plausible argument that a shock to a country’s non-
resource tax revenues may take time to adjust and thus the variable can be persistent
over time (Thomas and Treviio 2013; Bornhorst, Gupta, and Thornton 2009). We
evaluate the evidence for developing countries, specifically, Low-Income Countries
(LICs) and Lower-Middle-Income countries (LMICs).

3.1. Identification strategy

The base model specification is endogenous. While we present arguments on how resource
revenues might affect non-resource tax effort, there is reason to expect that difficulties with
generating non-resource tax revenues can push governments to focus on mobilizing
revenues from the natural resource sector. This presents the case of a simultaneity bias.
A Hausman test rejects the null hypothesis that resource revenues as a percentage of GDP is
exogenous. Ordinarily, a GMM estimator should suffice, however, we account for
a potential problem of an error-in-measurement bias of our main explanatory variable.
We address the concerns with a Two-Stage Least Squares (TSLS) instrumental variable
approach to obtain exogenous variation in the main explanatory variable.

We propose an instrument that exploits the effect of China’s accession to the World Trade
Organization (WTO) in 2001 on international trade in natural resources. Relative to the
period before, the period after 2001 was characterized by rising commodity prices and vibrant
commodity trade (Venables, 2016; Kilian and Hicks 2013)." Evidence from the October 2016
edition of the IMF’s World Economic Outlook further suggest that the responsiveness of
global commodity prices (crude oil and metals) to increases in China’s demand was only
statistically significant post-WTO period and not before. China’s demand for metals sky-
rocketed from a pre-WTO status value of 3% of global demand to 40% by end of 2014
(International Monetary Fund 2016). Similarly, China’s demand for crude oil surged from 1%
to 11% over the same period (ibid.). It is also noteworthy that a third of China’s energy imports
and a fourth of her crude oil needs came from low and middle-income countries in Africa’
(Alemayehu 2018). The reverberations around the world associated with China’s entry into
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the WTO has been referred to as the ‘China shock’ (Autor, Dorn, and Hanson 2016; Bloom,
Draca, and John 2016). For commodity-producing countries, this shock has led to an increase
in the demand for their natural resource exports to feed China’s manufacturing industries. As
the largest net import of oil, China also accounted for about 50% of global growth in crude oil
consumption in the decade leading to 2015 (Vasquez 2018).

We employ China’s natural resource imports (fuel, ore and metals) as a percentage of GDP
interacted with a WTO-status dummy as our main instrument. The evidence discussed
demonstrate a plausible correlation between China’s natural resource imports and resource
revenues growth in developing countries that is unrelated to non-resource tax effort. The
higher the demand for imports by China, the higher resource revenues for a resource
exporting country, ceteris paribus. A threat to our exclusion restriction is whether this
China shock has led to changes in other economic activities that impact on non-resource
tax revenues. There are at least two reasons why this is less likely. First, the countries in our
sample are mostly developing countries whose economies are dominated by natural resource
production. More so, our key argument is the fact that any potential stimulus to the non-
resource sector which impacts on non-resource revenues is most likely through leveraging on
positive shocks to resource revenues. We test for the relevance and strength of our main
instrument.

3.2. Data and descriptive statistics

Prior to the emergence of the ICTD GRD database in 2014, existing data sources on
government revenues suffered a myriad of limitations. These limitations were largely related
to data coverage (both across countries and over time); quality and consistency; and reporting
and comparability (Prichard, Cobham, and Goodall 2014; Baunsgaard and Keen 2010; Keen
and Mansour 2009). There were also challenges regarding the level of government over which
the data was aggregated (for example, general government revenue versus central government
revenue) and the GDP series used in normalizing revenue data (Prichard, Cobham, and
Goodall 2014). Challenges with previous data also meant a preference for regional level studies
for which data was relatively more comprehensive and consistent. These challenges with
previous government revenues databases and their implications for research outcomes have
been documented (Clist 2016; Prichard 2016; Prichard, Cobham, and Goodall 2014).

The new ICTD GRD database is a significant improvement over previous attempts to
compile comprehensive global datasets on government revenues. It combines the pre-
viously existing datasets in a standardized classification system. The rubrics of the system
has been transparently documented (Mcnabb 2017; Prichard, Cobham, and Goodall
2014) and available on the UNU-WIDER website.

Other data sources are from the World Development Indicators (WDI) database
(World Bank 2017) and the International Country Risk Guide (ICRG) ((Political Risk
Services 2015).

3.3. Descriptive statistics

The descriptive statistics is drawn from the data based on a pooled ordinary least squares
estimation (POLS) of our base model in equation (1). The data covers 45 developing
countries and spans the 1980s to 2015.



INTERNATIONAL REVIEW OF APPLIED ECONOMICS . 7

Table 2. Summary Statistics for key variables: 1984-2015.
M ) 3) 4) (5)

Variable Obs. Mean St Dev. Min Max
Total Non-resource tax as % of GDP 660 13.47 5.83 1.58 34.84
Total resource revenue as % of GDP 660 6.45 8.88 0.00 46.48
Grants as % of GDP 660 1.21 2.12 0.00 24.71
Corruption Index 660 2.32 0.84 0.00 5.00
Agriculture value-added as % of GDP 660 17.89 11.67 2.03 61.97
Log GDP per capita in constant US$ 660 7.6 091 5.72 9.28
Trade as % of GDP 660 79.42 36.79 12.01 220.41
Consumer Price Index 601 71.53 41.82 0.00 348.99
Chinese Resource Imports as % of GDP 660 20.25 5.06 9.51 28.44
N 660

In Table 2, total resource revenue as a percentage of GDP ranges from zero to
approximately 46% with a country-year average of 6.5% and a standard deviation of
about 9 percentage points. Non-resource tax as a percentage of GDP ranges from
between 1.6% to about 35% with a mean and standard deviation of about 13% and
6 percentage points respectively. The main instrument, China resource imports as
a percentage of GDP, ranges from 9.5% to 28.4%, with a period average of about 20%
and standard deviation of about 5 percentage points.

4. Empirical results and discussions

Table 3 reports POLS, REE, FEE and GMM estimates for the effect of resource revenues
on non-resource tax revenues. The first column provides a POLS estimate. The second

Table 3. Results based on OLS, REE, FEE and GMM Estimators.
Dependent variable: Non-resource tax as a percentage of GDP (Nonres_tax)

M @ (3) 4) ()

VARIABLES OLS REE FEE Diff-GMM Sys-GMM
Tot_resrev —0.385%** —0.198*** —0.163*** —0.134** —0.117**
(0.017) (0.041) (0.047) (0.061) (0.048)
Nonres_tax ¢ 0.028 0.755%**
(0.266) (0.132)
Grants 0.104 —0.002 0.008 0.000 —0.005
(0.0859) (0.0926) (0.0916) (0.139) (0.236)
Corrupt 1.762%** 0.615 0.538 0.482 —-0.335
(0.182) (0.388) (0.403) (1.132) (0.688)
Agric value-added —0.118*** -0.014 0.005 -0.099 —0.042
(0.020) (0.069) (0.079) (0.066) (0.040)
Log GDP per capita 1.116%** 1.698** 1.962 0.977 0.352
(0.213) (0.737) (1.423) (1.470) (0.403)
Trade openness —0.003 0.003 0.004 0.006 0.003
(0.004) (0.011) (0.012) (0.012) (0.004)
Country Effect No Yes Yes Yes Yes
Time Effect No Yes Yes Yes Yes
Observations 1,069 1,069 1,069 164 229
R-squared 0.556 0.187
Number of id 66 66 53 65
# Instruments 19 38
AR(1) (P-values) 0.71 0.031
Hansen J (P-values) 0.08 0.6

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1. The Hausman test rejects the null hypothesis of
no systematic difference between REE and FEE. Lag of non-resource tax and corruption are instrumented for in columns
4 and 5. The grants variable is used as an additional instrument in column 5.
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and third columns shows results from a REE and FEE. In the fourth and fifth columns we
apply GMM estimators over the data transformed into a semi-decadal series. We find the
negative offset in non-resource taxes for a percentage point increase in resource revenues
as consistent across all five specifications. The results however depict a consistent reduc-
tion in the magnitude of the offset as one moves from a naive OLS to a System GMM
estimator, which accounts for endogeneity. In column 5, a percentage point increase in
resource revenues offsets non-resource revenues by about 0.12 percentage points in the
medium term. The contemporaneous effects estimated in columns 2 and 3 are however
largely consistent with Chachu (2020) and Bornhorst, Gupta, and Thornton (2009)
estimates for just hydrocarbon revenues.

Apart from the OLS results in column one, most of the covariates in the other
specification turn out not to be statistically significantly different from zero.

A number of explanations can be provided for why a displacement in non-resource tax
revenues in the presence of resource revenues is plausible. Duality in fiscal systems in
developing countries where different fiscal regimes exist between the resource and non-
resource sectors without meaningful coordination. Policy makers may also devote more
attention to a new resource sector, where an appropriate fiscal regime might be intro-
duced in a bid to get the most out of the sector. The latter may co-exist with a relatively
weaker system in the non-resource sector (Venables, 2016). Revenue performance
between the two sectors may vary as a result, with the non-resource sector getting less
attention. The latter might be partly due to structural challenges relating to informality
and productivity in the larger non-resource sector. Additionally, a boom in natural
resource rents could inform transfers to the private sector through subsidies or generous
tax incentives. In the short-term, this could dampen non-resource revenues. Nakyea and
Amoh (2018) use Ghana as a case study to demonstrate how generous tax incentives do
not necessarily translate to increased flows of foreign direct investment but rather
reduces the domestic revenue potential of a resource-rich country.

Apart from the tax policy effects described above, there could also be the tax capacity
effect. The theoretical argument is articulated by Besley and Persson (2013). In a country
with a constrained human resource base, a booming resource sector attracts talent
(highly skilled human capital) away from the non-resource sector. This leaves the
human resource base in the non-resource sector severely constrained and diminished.
There are also instances where resource booms birth a new resource politics. For
instance, Chaudhry’s work traces and documents Saudi Arabia’s development of tax
capacity before and after the oil boom in the 1970s (Chaudhry 1997; Knack 2009). The
trajectory of improvement in tax capacity between 1930 and 1973 took a different turn
when several billions of dollars in oil revenue began to accrue to the government. The
boom was triggered by the quadrupling of international oil prices in 1973. As a policy
response, most of the offices of the Department of Zakat (religious tithe) and Income Tax
were closed during these boom years. The Yemeni government followed a similar path in
dismantling a key part of its fiscal infrastructure. When oil prices plummeted in the early
1980s, both governments had to resort to inefficient and austere policies including
retroactive taxation, which could not be sustained (Chaudhry 1997).

The discussions so far however, emphasize the interplay of factors within the econ-
omy. This presents a limited scope in attempts to understand the fiscal resource curse. In
practice, many developing countries are exposed to various international and geopolitical
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dynamics that impact on the management of their natural resources and subsequently
their fiscal capacity. China’s rising influence in international trade in general and natural
resource trade in particular provides one critical example. China’s impact on interna-
tional trade in natural resources has been felt much more among developing regions in
SSA, Latin America and Asia with variations across specific countries (Alemayehu 2018;
Vasquez 2018; Lin and Wang 2016). Thus we exploit a potential exogenous variation in
this variable and also take advantage of the opportunity it presents for mitigating
a potential error-in-measurement bias for our main explanatory variable - natural
resource revenues.

4.1. An instrumental variable approach - Exploiting the China shock

The term ‘China shock’ as used in this paper represents an interaction term between two
variables: China’s non-renewable resource imports (fuels, ore and metals) as a percentage
of GDP (China_Resimp) and a time dummy reflecting China’s accession to the World
Trade Organization (WTO). The WTO period dummy takes a value of one for all periods
after 2001 and a value of zero otherwise. Columns 1 through 4 of Table 4 show the first-
stage regression results with the full list of control variables for our sample of developing
countries. They include specifications with and without the constituting variables of the
China shock instrument, with our preference for the former (unrestricted model in
column 4). A general rule-of-thumb is to include the constituting terms in an econo-
metric specification with interacted terms (Wooldridge 2002).

The coefficient on the interaction term between China’s resource import and the
WTO time dummy (i.e. China shock) is positive across all specifications as expected. The
effect is statistically significant at conventional levels for the specifications in columns 3
and 4 only. The latter are also characterized by F-values of 14.04 and 14.17 respectively,

Table 4. First Stage Regression — Developing Countries’ Sample.

Dependent Variable: Resource revenues as percentage of GDP

VARIABLES (1) (2) (3) (4)
China Shock 0.101 0377 0.540%** 1.577%**
(0.112) (0.259) (0.144) (0.364)
China_Resimp -0.338 —1.071%**
(0.332) (0.379)
corrupt -0.315 -0.219 —0.771*** —0.633**
(0.219) (0.251) (0.256) (0.258)
Log GDP per capita —1.384 -1.235 -1.397 -0.928
(1.709) (1.748) (1.652) (1.684)
agricval2GDP —0.334*** —0.333*** —0.354*** —0.358***
(0.057) (0.057) (0.059) (0.060)
WTOtime —3.199*** —4.366***
(0.727) (0.847)
[Joint] F- test 0.81 1.36 14.04 14.17
Country Effect Yes Yes Yes Yes
Observations 633 633 633 633
No. of countries 45 45 45 45

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1. Grant and trade variables are ‘partialled
out’ in order to obtain full covariance matrix of orthogonal conditions necessary for an efficient estimator as
well as subsequent overidentification tests. The effect of their inclusion on the coefficients above is however
preserved.
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exceeding the minimum benchmark. The F-values for columns 1 and 2 are positive but
much lower in magnitude, yielding the sizes of 0.81 and 1.36 respectively. The results for
columns 1 and 2 demonstrate the drawback of restricting the model.

In general, first-stage specifications with F-values above the benchmark of 10 are
preferable as they are more likely to signify a robust instrumental variable set up (Stock,
Wright, and Yogo 2002). However, even with positive F-values below 10 in just-identified
models, instruments cannot be entirely dismissed. The conditions that need to be satisfied
in such a situation are that the coefficient of the instrument at first stage is not zero, is
statistically significant at conventional levels and of the expected sign (Angrist and Pischke
2008; Angrist and Pischke. 2009). The effect of weak instrument translates to larger
standard errors at the second stage. The estimated effect, however, remains unbiased.

The low F-values in columns 1 and 2 of Table 4 are mirrored in the second-stage results
presented in Table 5, where the coefficients of the main explanatory variable are imprecisely
estimated. The lack of precision is also reflected in the R squared falling below the zero
bound. Despite passing the instrument validity test, the just identified model in column 3 of
Table 5 retains large standard errors. The coefficient on resource revenues is therefore not
statistically significant from zero at conventional levels although it retains a positive sign.
The most precisely specified model in column 4 passes both the instrument validity test as
well as the Hansen ] test of over-identifying restrictions with a P-value of 0.41. The
coefficient of resource revenues turns statistically significant at the 10% level. The result
suggests a positive effect of the resource revenues on non-resource tax revenue mobilization
in developing countries, once the China shock is accounted for.’

To be sure that the results are not being driven by the richer set of developing
countries in the sample, we take out all countries classified as Upper Middle Income
Countries.* Thus in Tables 6 and 7, we restrict the sample to Lower-Middle-Income
(LMICs) and Low-Income Countries (LICs) only. Table 6 presents the first-stage

Table 5. Second stage regression — Developing countries.

Dependent variable: Non-resource tax revenue as a percentage of GDP

VARIABLES (1) (2) (3) (4)
tot_resrev 1.440 1.422 0.139 0.267*
(1.818) (1.040) (0.159) (0.158)
corrupt 0.901 0.894 0.628*** 0.718***
(0.751) (0.610) (0.208) (0.227)
Log GDP per capita 4.591%** 4.576%* 2.794%** 2.796%**
(2.170) (2.185) (0.720) (0.854)
agricval2GDP 0.582 0.576 0.153** 0.199***
(0.589) (0.353) (0.068) (0.074)
WTOtime 0.954** 1.089%**
(0.382) (0.365)
Hansen J (P-value) 0.99 0.41
Country Effect Yes Yes Yes Yes
China Shock Yes Yes Yes Yes
China_Resimp No Yes No Yes
Observations 633 633 633 633
R-squared —0.081 —0.060 0.837 0.804
No. of countries 45 45 45 45

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1. Grant and trade variables are ‘partialled out’ in
order to obtain full covariance matrix of orthogonal conditions necessary for an efficient estimator as well as
subsequent overidentification tests. The effect of their inclusion on the coefficients above is however preserved.
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Table 6. First Stage Regression — Low Middle-Income Countries and Low-Income Countries.
Dependent variable: Resource revenues as a percentage of GDP

VARIABLES (1) (2) (3) (4)
China Shock 0.275* 0.668** 0.585*** 1.459%%*
(0.150) (0.277) (0.186) (0.436)
China_Resimp —0.464 —0.884*
(0.393) (0.456)
corrupt -0.173 —0.042 -0.419 —-0.267
(0.326) (0.345) (0.352) (0.342)
Log GDP per capita —5.053%** —5.004*** —4.809%** —4.618**
(1.816) (1.825) (1.797) (1.814)
agricval2GDP —0.315%** —0.312%** —0.324%** —0.322%**
(0.059) (0.059) (0.060) (0.061)
WTOtime —2.167%** —3.037%**
(0.773) (0.960)
[Joint] F-test 338 5.43 9.88 9.34
Country Effect Yes Yes Yes Yes
Observations 346 346 346 346
No. of countries 26 26 26 26

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1. Grant and trade variables are ‘partialled
out’ in order to obtain full covariance matrix of orthogonal conditions necessary for an efficient estimator as
well as subsequent overidentification tests. The effect of their inclusion on the coefficients above is however
preserved.

regression results for this sample. Unlike the full developing countries sample, the
coeflicient on the instruments turn out statistically significant at conventional levels
across all specifications for the sample of LMICs and LICs. Once again, the validity
tests suggest that the models in columns 3 and 4 of Table 6 are better specified with
F-values of 9.88 and 9.34 respectively.

The corresponding second stage regression results in Table 7 show a positive
coefficient on resource revenues. The estimated effect is however not statistically

Table 7. Second Stage Regression for Lower-Middle-Income and Low-Income Countries’ Sample.

Dependent variable: Non-resource tax revenue as a percentage of GDP

VARIABLES (1) (2) (3) (4)
tot_resrev 0.084 0.322 0.100 0.303*
(0.281) (0.213) (0.179) (0.175)
corrupt -0.141 -0.032 —-0.142 —-0.058
(0.205) (0.248) (0.210) (0.241)
Log GDP per capita 2.548%** 3.323%x*x 2.633*%* 3.333%
(0.930) (0.870) (1.051) (1.289)
agricval2GDP 0.0267 0.107 0.032 0.1
(0.0915) (0.0702) (0.0668) (0.0693)
WTOtime —-0.031 —-0.067
(0.386) (0.444)
Hansen J (P-value) 0.264 0.234
China Shock Yes Yes Yes Yes
China_Resimp No Yes No Yes
Country Effect Yes Yes Yes Yes
WTO Time Dummy No No Yes Yes
Observations 346 346 346 346
R-squared 0.805 0.736 0.802 0.743
No. of countries 26 26 26 26

Robust standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1. Grant and trade variables are ‘partialled out’ in
order to obtain full covariance matrix of orthogonal conditions necessary for an efficient estimator as well as
subsequent overidentification tests. The effect of their inclusion on the coefficients above is however preserved.
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significant except for our most preferred specification in the fourth column where the
coefficient on resource revenues turns statistically significant at the 10% level. GDP
per capita remains statistically significant at the 1% level across all specifications,
indicating that it is an important determinant of non-resource tax revenues. The
coefficients of the remaining covariates are not statistically significantly distinguish-
able from zero. The key result, suggests that, once we account for the ‘China shock’,
a percentage point increase in resource revenues augments non-resource tax revenues
by about 0.3 percentage points. This effect is however statistically modest given its
significance at the 10% level of confidence. The observed positive relationship
between resources revenues and non-resource tax revenues on the back of the
exogenous shock to the global natural resource trade after year 2001 deserves further
deliberation.

Global commodity prices have reacted significantly to the China shock leading to
higher resource revenues in boom periods. Regions that have benefitted from China’s
natural resource imports are African, Asian and Latin America regions dominated by
LMICs and LICs. There is a plausible reason that countries in these regions are leveraging
on their natural resource revenues to attract infrastructure investment from China.
China offers a bilateral infrastructure investment arrangement based on existing natural
resource trade relationships, which compensate for financial market and governance
challenges. The infrastructure investments may be offering opportunity for real sector
diversification in resource-rich countries (Lin and Wang 2016; Halland et al. 2014; Zafar
2007). As Lin and Wang (2016) notes, these are bottle-neck releasing and crowding-in
investments that potentially impact favorably on the expansion of the non-resource
sector and therefore the tax base. In Africa, resource-rich countries such as Nigeria,
Angola, Ethiopia and Sudan are among the largest beneficiaries of such arrangements
(Alemayehu 2018; Fund 2016; Foster et al. 2008).

The results in Tables 5 and 7 convey the message that benefits from a thriving natural
resource sector need not displace domestic tax revenues in the non-resource sector. The
role of infrastructural development through natural resource trade is key to this result.
The modesty that should go with the interpretation of our result lie in the following: First
of all, it takes time to build fiscal capacity. Second, it will be naive to expect that China’s
resource trade model would automatically convey positive benefits on non-resource tax
outcomes in every case. The Chinese resource trade model is not equal in size and scale
among the developing countries in our sample. While the number of countries partner-
ing with China has been increasing, the large volume of transactions has been concen-
trated on fewer countries. Moreover, concerns have been raised about the nature of
contracts alongside how they are implemented. Transparency around the contracts is an
issue that has been raised by civil society organizations while some governments have
described it as debt-trap diplomacy. The risk of opaque contracts on infrastructure
projects is that there is greater likelihood for their revocation or review if new govern-
ments that take over power in these countries feel dissatisfied. Examples of this have
already been witnessed in countries such as Malaysia. The cost of these resource-backed
loans has also been raised. There is a fear that countries risk running into a debt crisis
under these deals. Finally, concerns about the quality of some of the infrastructure
projects elicit the need for effective project monitoring and evaluation, which eludes
many developing countries.
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4.2.. Further robustness checks for baseline model (Equation 1)

We do not find evidence for a non-linear e relationship between resource revenues and
non-resource tax revenues. Our baseline results are also robust to the inclusion of
additional control variables: quality of political institutions, constraint of the executive,
inflation and population. These results are available on request. There is the concern that
normalizing non-resource taxes with GDP is problematic. The argument is that changes to
GDP arising from say increases in natural resource production diminishes our dependent
variable automatically and thus biases our parameter estimates (Thomas and Trevifio
2013; Bornhorst, Gupta, and Thornton 2009).> An approach suggested in the literature is
to normalize non-resource taxes and resource revenues with non-resource GDP and
resource GDP respectively. There are severe limitations to the suggested approach. First,
non-resource GDP or resource GDP for that matter is generally difficult to measure
precisely, over time and across countries. Building comparable data across countries is
only now emerging. Additionally, normalizing non-resource taxes and resource revenues
with non-resource GDP and resource GDP respectively is not consistent with the standard
definition of a tax base (Thomas and Trevifio 2013). Furthermore, this normalization
approach or otherwise hardly contradicts the main findings of available studies that
consider this issue (Thomas and Trevifio 2013; Bornhorst, Gupta, and Thornton 2009).

5. Conclusion

In this empirical chapter, we investigate the validity of a variant of the fiscal resource
curse. The latter conveys the idea that countries that have non-renewal natural resources
perform poorly in mobilizing non-resource taxes. In effect, we examine whether natural
resource revenues displace non-resource tax revenues. The study uses a new global
dataset on resource and non-resource revenues developed by the International Centre
for Taxation and Development and currently hosted by UNU-WIDER. With data cover-
ing over a hundred countries for the period 1980 to 2015, we test for both static and
dynamic relationships between resource revenues and non-resource tax revenues using
panel econometric techniques. What is novel in this study is that we exploit a variant of
the so-called ‘China shock’ within a Two-Stage Least Squares instrumental variable
framework to explore the relationship. We define the ‘China shock’” as our exogenous
instrument, which interacts China’s total non-renewable natural resource imports as
a percentage of GDP with a time dummy that indicates the country’s active participation
in global trade after year 2001 when the country joined the World Trade Organization
(WTO). China’s global resource trade model was characterized by the so-called resource-
for-infrastructure deals. Basically, China provides infrastructure in lieu of non-renewable
natural resource exports from developing countries. Our identification strategy stems
from the fact that China’s global demand for natural resource imports constituted
a global trade shock following her accession to the WTO in 2001. This transition has
been unrelated to non-resource tax revenues in developing countries.

Our results suggest that the evidence of a displacement effect of natural resource
revenues on non-resource tax revenues is neither consistent, conclusive nor a fait
accompli, once one accounts for the ‘China shock’. We find that, after assuming
membership of the World Trade Organization, China’s natural resource trade
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strategy with developing countries may have conferred some positive benefits on
non-resource tax effort. In some specifications, we find that a percentage point
increase in non-renewable natural resource revenues led to a 0.3 percentage point
increase in non-resource tax revenues as a percentage of GDP. The evidence is only
statistically significant at the 10% level and hence must be interpreted with caution.
Through the resource-for-infrastructure deals, China’s investment in critical social
and economic infrastructure may have contributed to improving the environment for
doing business and expanding the non-resource tax base in resource-rich developing
countries. The effect of these infrastructure investments in Low-income and Lower-
middle-income Countries may be in their contribution to reversing the fiscal
resource curse.

The Hartwick rule suggests that countries should invest a part of their revenues from
natural resources into the development of other forms of capital. Such investments
should yield returns as it contributes to diversifying the economy and expanding the
tax base. The prospects of maintaining a smooth tax rate and securing expanded revenue
base long after the natural resources are depleted should merit the attention of policy-
makers.

List of countries.

Algeria Angola Azerbaijan Bolivia
Botswana Bulgaria Burkina Faso Cameroon
Congo, Rep. Ecuador Egypt, Arab Rep. Ethiopia
Gabon Ghana Guinea India
Indonesia Iran, Islamic Rep. Jamaica Kazakhstan
Liberia Malaysia Mali Moldova
Mongolia Namibia Niger Nigeria
Pakistan Papua New Guinea Paraguay Romania
Senegal Serbia Sierra Leone Sudan
Suriname Thailand Togo Tunisia
Uganda Vietnam Yemen, Rep. Zambia
Zimbabwe

Notes

1. Other countries like Japan, India and Brazil contributed to this increased demand for
commodities however relatively less so.

2. The seven countries that provide most of China’s import (natural resource) needs in Africa
are South Africa, Nigeria, Algeria, Sudan, Congo, Democratic Republic of Congo and
Angola.

3. We find no evidence of a fiscal resource curse even after accounting for ‘outliers’ like
Nigeria, Sudan, South Africa, Angola, Congo Rep., Democratic Republic of Congo,
Algeria and South Africa.

4. The thresholds for the 2019-2020 World Bank income classifications for developing coun-
tries are: Upper Middle Income countries ($3996-$12,375), Lower-middle Income ($1026-
$3995) and Low Income ($1025).

5. It is noteworthy that we normalize both the dependent variable and the explanatory
variable by GDP. As a result, if the numerators increase by the same proportion as the
denominators, the resulting ratio is unchanged. More so, the base model controls for GDP
per capita.
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