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EXTERNAL SHOCKS AND MACROECONOMIC POLICIES IN AFRICA
Yacouba KASSOURI
Erciyes University Institute of Social Sciences, Ph.D. Thesis, October 2020

Supervisor: Prof. Dr. Halil ALTINTAS

ABSTRACT

Majority of sub-Saharan African countries depend on export revenues from fewer
commodities as their main income generating activity. In this sense, some analysts argue
that the impressive macroeconomic performance recorded in these countries over the past
decades was triggered by the long commodity price booms and the strong capital inflows
that accompanied it. This phenomenon known as the ‘‘commodity super-cycle’” was only
interrupted by the recent global financial crisis when the global economy slowed down,
generating significant swings of the commodity terms of trade for many commodity-
exporting countries. Thus, the end of the so-called commodity super-cycle has generated
major macroeconomic challenges in recent years, particularly in sub-Saharan Africa.
From the perspective of commodity-exporting countries, unstable terms of trade and
primary commodity prices complicate their macroeconomic management and exacerbate

their vulnerability to commodity price shocks.

The objective of this dissertation is to assess the effects of external shocks mediated
through terms of trade and primary commodity prices on macroeconomic policies through
change in the financial sector, real exchange rate and fiscal policy. This thesis exploits
technically sophisticated econometric techniques to examine appropriate macroeconomic
policy responses to the terms of trade and commodity price fluctuations. The study
specifically uses panel smooth transition regression model, dynamic panel threshold
approach, nonlinear panel autoregressive distributed lag, and the interactive fixed effects
models. These econometric approaches effectively deal with several econometric
shortcomings neglected in previous studies such as cross-sectional dependence, cross-
country heterogeneity, endogeneity, nonlinearity, threshold effect, and time-varying
heterogeneity. The analyses also focus on a large sample of various commodity-exporting
countries in sub-Saharan Africa. In this light, this dissertation contributes to theoretical

and empirical studies in macroeconomics, with a focus on evaluating relevant policies to
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provide new insights into questions related to financial development, exchange rates and

fiscal policy in resource rich countries.

The dissertation provides evidence in favor of the financial resource hypothesis in oil-
exporting countries conditional to the degree of democratic accountability. The results
also illustrate that primary commodity prices are a fundamental trigger of real exchange
rate dynamics in commodity-exporting countries. Specifically, it’s shown that the
response of real exchange rate to terms of trade shocks is asymmetric. That’s, the real
appreciation is more pronounced for positive than negative shocks in terms of trade in the
long-run while negative shocks in terms of trade cause the real effective exchange rates
to depreciate in the short-run. In addition, the asymmetric responses of real exchange rates
differ across commodity subgroups and seem to matter more for energy-exporting
countries. Finally, the study demonstrates the pro-cyclicality of fiscal policy with respect
to the terms of trade cycles. This policy failure is explained by the adoption of fixed
exchange rate regimes. Finally, the study identifies a tendency for more pronounced pro-

cyclical fiscal policy among extractive commodity-exporting countries.

Key-words: Financial development; Commodity currencies; Fiscal policy cyclicality;

External shocks, Macroeconomic policies.
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AFRIKA’DAKI DISSAL SOKLAR VE MAKROEKONOMIK POLITIKALAR
Yacouba KASSOURI
Erciyes Universitesi Sosyal Bilimler Enstitiisii, Doktora Tezi, Ekim 2020

Damisman: Prof. Dr. Halil ALTINTAS

OZET

Sahra alt1 Afrika tlkelerinin biiyiik ¢ogunlugunun gelir getiren ana faaliyetleri belirli
emtialardan elde edilen ihracat gelirlerinden meydana gelmektedir. Bu anlamda bazi
arastirmacilar, son on yilda bu iilkelerde kaydedilen etkileyici makroekonomik
performansin, uzun siiren emtia fiyat artislarindan ve ona eslik eden gii¢lii sermaye
girigleri tarafindan tetiklendigini savunmaktadirlar. Emtia stiper dongiisii olarak bilinen
bu olgu, kiiresel ekonominin yavaglamasiyla bir¢ok emtia ihra¢ eden iilke i¢in emtia
ticaret hadlerinin 6nemli dalgalanmalarina neden olan son kiiresel mali kriz tarafindan
kesintiye ugramistir. Bunun sonucunda son yillarda emtia siiper dongiisii sona ermis ve
ozellikle Sahra alti Afrika'da biiylik makroekonomik zorluklar yasanmistir. Emtia ihrag
eden iilkeler acisindan bakildiginda, degisken ticaret hadleri ve istikrarsiz emtia fiyatlari
makroekonomi yoOnetimini zorlastirmakta ve bu iilkelerin emtia fiyat soklarina karsi

kirilganliklarini artirmaktadir.

Bu tezin amaci, ticaret hadlerinin ve birincil emtia fiyatlarinin aracilik ettigi digsal
soklarin finansal sektdrde, reel doviz kurunda ve maliye politikasinda meydana getirdigi
degisimlerin makroekonomik politika iizerindeki etkilerini degerlendirmektir. Bu
calismada, ticaret hadlerindeki ve emtia fiyatlarindaki dalgalanmalara verilen
makroekonomik politika tepkilerini incelemek icin teknik agidan gelismis ekonometrik
yontemlerden faydalanilacaktir. Bu yontemler; yumusak gecisli panel regresyon modeli,
dinamik panel esik yaklasimi, dogrusal olmayan panel otoregresif dagitilmis gecikme
modeli ve etkilesimli sabit efektler modeli olarak belirlenmistir. Bu ekonometrik
yaklagimlar, gibi onceki ¢alismalarda yer alan yatay kesit bagimliligi, iilkeler arasi
heterojenlik, endojenlik, dogrusal olmama, esik etkisi ve zamanla degisen heterojenlik
cesitli ekonometrik eksikliklerin 6nemli sekilde giderilmesini saglayacaktir. Calismada
Sahra alt1 Afrika'da emtia ihra¢ eden cesitli iilkelerden biiyiik bir 6rneklem alinmaktadir.

Bu baglamda c¢aligsma, kaynak zengin tilkelerdeki finansal kalkinma, doviz kuru ve maliye
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politikas1 ile ilgili sorulara yeni bakis acilar1 saglamayr hedefleyen politikalarin
degerlendirilmesine odaklanarak, makroekonomi alanindaki teorik ve ampirik

calismalara katkida bulunmay1 amaglamaktadir.

Calismada, petrol ihra¢ eden filkelerde demokratik hesap verebilirlik derecesiyle
aciklanan finansal kaynak hipotezi lehine kanit sunulmaktadir. Sonuglar ayrica, birincil
emtia fiyatlarinin emtia ihra¢ eden iilkelerde reel doviz kuru dinamiklerinin temel
tetikleyicisi oldugunu gostermektedir. Sonuglar spesifik olarak, reel doviz kurunun ticaret
soklarina olan tepkisinin asimetrik oldugunu gdstermektedir. Reel degerlendirmeye gore
kisa vadede ticaret hadlerindeki negatif soklar, reel efektif doviz kurunun deger
kaybetmesine neden olurken uzun vadede bu negatif soklar olumlu sonug gostermektedir.
Buna ek olarak, reel doviz kurunun asimetrik tepkileri emtia alt gruplarinda farklilik
gostermektedir ve enerji ihrag eden iilkeler i¢in daha 6nemli goriilmektedir. Son olarak
calismada maliye politikasinin dongiiselligi ticaret dongiileri agisindan incelenecek ve
politika bagarisizliklart kat1 doviz kuru rejimleri agisindan agiklanacaktir. Ek olarak emtia

ihra¢ eden iilkeler arasinda daha belirgin bir dongiisel mali politika egilimi goriilmektedir.

Anathar Kelimeler: Finansal gelisme, Emtia para birimleri, Maliye politikasinin
dongiiselligi, Dissal soklar, Makroekonomik politikalari.
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INTRODUCTION

Within the last decade or so, commodity markets have been battered by two fundamental
changes, giving a new impetus to academics and policymakers devoted to the analysis of
the macroeconomic implications of such transformations. One of these stark
transformations is the upsurge in world commodity prices or a super price cycle, which
was only interrupted by the recent global financial crisis when the global economic
slowdown. Another fundamental change is the large rise in the popularity of financial
market participants in commodity assets as an exotic asset class in hedging decisions and
risk diversification strategies. This phenomenon is known as the financialization of
commodity markets, together with the end of the super price cycle have exerted violent
fluctuations in the dynamics of the commodity terms of trade (CTOT) in countries

predominantly dependent on primary commodities.

From the perspective of commodity-dependent low-income countries, unstable CTOT
and primary commodity prices (PCP) complicate their macroeconomic management and
exacerbate their vulnerability to commodity price shocks (Agarwal, Duttagupta, &
Presbitero, 2018; Hove, Touna Mama, & Tchana Tchana, 2015; Raddatz, 2007). For these
countries, the challenge ahead is to accommodate the volatility and persistence of these
shocks to stabilize financial markets and minimize the degree of fiscal policy pro-
cyclicality in order to cope with the resource curse mechanism. At the current juncture,
two dilemmas have to be addressed by policymakers in commodity-exporting emerging
and developing markets. The first is how to manage resource revenues to avoid a systemic
curse in fiscal stances and the financial sector, and the second challenge is how to reduce

the vulnerability of exchange rates to external shocks.

Concerning the first question, it is well established in the literature that the financial sector

is an important vehicle for the transmission of external shocks to the real economy in an



environment of limited financial depth (Beck, 2012). As a consequence, depending on its
magnitude, the transmission of global shocks through the financial sector has several
effects on the real economy in commodity-exporting low-income countries, where the
financial sector is a vital engine for small business growth and entrepreneurship and can
have important economic diversification implications through the creation of jobs,
poverty reduction, and macroeconomic stability (Banerjee & Duflo, 2014; Demirguc-
Kunt & Levine, 2009). With this background, the decision as to which policy tools are
needed to alleviate the resource curse in the financial system will depend on the
institutional environment in RBE. Several hypotheses including lack of good institutions,
mismanagement of resource rents, rent-seeking behavior are essential for explaining the
financial backwardness in RBE (Bhattacharyya & Hodler, 2014; Kinda, Mlachila, &
Ouedraogo, 2016). A better understanding of the intermediate role of political institutions
in the transmission of international commodity prices to the financial sector is a

challenging and important task to alleviate the resource curse in financial development.

Another line of research related to the resource curse paradox is the poor management of
fiscal policy during episodes of boom and bust in CTOT. As reported by several analysts,
low-income commodity-exporting countries tend to exhibit pro-cyclical fiscal policies as
the government tends to overspend during episodes of terms of trade improvements and
cut spending during episodes of the terms of trade deterioration (Kaminsky, Reinhart, &
Végh, 2004; Ndikumana & Abderrahim, 2010). Thus, the cyclical behavior of fiscal
policy in light to changes in the terms of trade poses an important challenge for
macroeconomic stability in commodity-exporting countries (CECs), as fiscal policy is an
essential stabilization instrument available to smooth business cycle fluctuations (Briick
& Zwiener, 2006; Clancy, Jacquinot, & Lozej, 2016). In this connection, evidence
suggests that developing CECs tend to follow highly pro-cyclical fiscal policy patterns,
that is, they raise (lower) spending and lower (raise) tax rates during episodes of terms of
trade improvement (deterioration). Such a fiscal policy pattern would exacerbate fiscal
deficit in bad times which in turn may delay growth prospects in the medium-term.
Accordingly, good fiscal management is that fiscal policy should be counter-cyclical to
minimize the effects of adverse terms of trade shocks on fiscal performance. For small
economies dependent on commodities, fluctuations in the terms of trade can complicate

fiscal policy, making it difficult to determine a sustainable level of public spending and



fiscal revenues. The challenge is, even more, pressing for primary CECs encounter highly

volatile government revenue due to volatile CTOT.

The second question concerns the responses of the real effective exchange rate (RER)
with respect to CTOT and PCP shocks. Understanding the dynamic of the RER remains
a key issue in the open economy research agenda since the influential works of Chen and
Rogoff (2003) and Cashin et al. (2004). PCP booms and busts pose complex challenges
for the determination of the long rate at which RER adjusts to ensure the equilibrium of
the macroeconomic system (Ricci et al. 2013). This has been true for net commodity-
exporting countries in which their currencies have been shown to closely track the
dynamics of primary commodity prices, in such a way that they are known as commodity
currencies on foreign exchange markets (Cashin et al. 2004; Chen and Rogoft, 2003;
Coudert et al. 2015). The commodity currency denomination implies that uncertainties
from commodity markets could be associated with currency collapses in countries heavily

dependent on the exports of commodities.

This thesis is concerned with the role of external shocks mediated through the CTOT and
PCP in driving macroeconomic policies in SSA countries. Specifically, the objectives of
the thesis are threefold. Firstly, it examines a new variant of the resource curse hypothesis
stemming from the financial system by accounting for the intermediating role of political
institutions (and in particular democratic accountability) in a large sample of oil-based
economies. The motivation for investigating the oil price-financial development-
institutions nexus lies on two points: (i) emerging and developing oil-producing/exporting
countries suffer from weak levels of financial depth and key macroeconomic indicators
in these countries display higher oil price dependencys; (ii) lack of consensus and gaps in

the literature regarding the resource curse paradox.

Secondly, this dissertation expands the commodity currencies theory developed by Chen
and Rogoff (2003) and Cashin et al. (2004) to low-income resource-based economies
highly dependent on the exports of different types of commodities by examining the
responses of RERs to CTOT and PCP shocks. Lastly, this thesis aims at analyzing the
issues of fiscal pro-cyclicality with respect to the terms of trade cycle in SSA countries.
For that aim, we explore the response of fiscal stances (public spending & revenue) to the

terms of trade cycles. To accomplish this goal, we employ panel time-series estimation



approaches and account for the additive individual effects and the time-varying
interactive effects. These effects are particularly important in our application to the
cyclical behavior of fiscal policy, where the unobserved preference of policymakers in
terms of spending decision is likely to manifest itself differently over the terms of trade
cycle. Estimators ignoring the time-varying feature of unobservable cross-sectional
heterogeneities may lead to seriously biased parameters and estimates. Furthermore, we
discuss the potential role of openness (financial versus trade openness) and alternative
exchange rate regimes (fixed versus flexible regimes) in shaping the degree of fiscal
policy cyclicality with respect to the terms of trade cycle in SSA countries. To increase
the policy relevance of this study, we account for heterogeneity across extractive and non-
extractive CECs. Such decomposition allows us to assess whether the degree of fiscal

cyclicality is commodity type-dependent or not.

Therefore, this thesis provides new insights into the effects of external shocks transmitted
through CTOT and PCP shocks on macroeconomic policies in CEC and makes both
theoretical and empirical contributions to the existing literature. This thesis is related to
the large literature that explores the resource curse paradox in resource-based economies
(D. Adams, Ullah, Akhtar, Adams, & Saidi, 2019; Mehlum, Moene, & Torvik, 2006;
Rodriguez & Sachs, 1999; Sachs & Warner, 1995). Unlike previous studies concentrating
on the effects of resource rents on macroeconomic indicators such as economic growth,
unemployment, investment and political institutions (Auty, 2001; Badeeb, Lean, &
Smyth, 2016; Damette & Seghir, 2018; Robinson, Torvik, & Verdier, 2006; Torvik, 2002;
Van Der Ploeg, 2011), this study expands on the influential papers of Beck (2012) and
Bhattacharyya and Hodler (2014) by accounting for the role of democracy in the oil price-
financial development nexus. Second, an initial drawback related with the previous
studies is that they introduce nonlinearity by specifying an interactive variable in a linear
framework (Beck, 2012; Beck & Poelhekke, 2017; Kinda et al., 2016; Mlachila &
Ouedraogo, 2019), our estimates follow a non-linear process and smoothly switch across
regimes. Specifically, we employ various threshold models to explore the threshold effect
of democracy on the interaction between oil price fluctuations and the development of

the financial sector.

Furthermore, we follow the asymmetric modeling approach to investigate the linkages

between CTOT, PCP, and the RER using panel time-series data for African economies.



Specifically, we employ the nonlinear panel ARDL to investigate the responses of RER
to positive and negative shocks in CTOT and PCP. This thesis builds on Gruss and Kebhaj
(2019) by using updated data of CTOT data set to investigate the way in which shocks to
terms of trade influence RER in periphery countries. This dataset offers a comprehensive
measure of TOT indices based on the time-varying weights of up to 45 individual
commodities. While such a measure of CTOT allows for nonlinearity, it avoids the
econometric pitfalls associated with the possible endogeneity of commodity terms of
trade which may lead to feedback effects of the RER on CTOT. Some authors assumed
that terms of trade are endogenous and explored the effects of RER on CTOT (Belasen
and Demirer, 2019; Clements and Fry, 2008; Swift, 2004). However, the argument in
favor of the feedback effect of the real exchange rate on world markets may not be entirely
valid in our sample of African economies since it implies that these economies are large
enough to individually affect the world market, which is hard to validate in the African
context. Besides, we extend our analysis to several categories of primary commodities to
consider the eventual heterogeneity across countries in their response to commodity
market dynamics. To this end, we subdivide the whole sample into four subsamples
including agricultural and raw material, energy, food and beverages, and metals. In doing
so, we question whether the commodity currency hypothesis is commodity type-

dependent or not.

Lately, this thesis provides an explicit analysis of the cyclical behavior of fiscal variables
in response to terms of trade cycle within a comparative framework, and with a
consideration of the exchange rate regimes and the degree of financial and trade openness
in SSA countries. Understanding the cyclical dynamics of fiscal policy is very important
for various reasons. (i) this type of study can make a valuable contribution to the design
of optimal stabilization fiscal policy. (ii) CTOT shocks may be a contributory factor to
the emergence of fiscal imbalances, (ii1) regarding the source of the shift in CTOT, fiscal
policy may have a role to play in the internal and external adjustment process. (iii) this
issue is so important that recently, many West African leaders highlight the necessity of

moving towards a more flexible single currency namely ECO across ECOWAS countries.

This Ph.D. thesis is structured around 7 chapters, comprising a series of reviews and
empirical studies analyzing the resource curse hypothesis. The first chapter discusses the

key concepts used in this thesis. This chapter provides a detailed description of key



concepts and discusses their relevance in the current literature. In the second chapter, we
emphasize the stylized facts of macroeconomic policies in sub-Saharan Africa countries.
Thus, the first & second chapters provide a clear picture of macroeconomic policies in

emerging and developing countries subject to terms of trade and commodity price shocks.

The third chapter discusses alternative theoretical explanations brought to explain the
macroeconomic performance in CECs. In this chapter, we examine different theoretical
conceptions and explanations of several issues including the financial resource curse
paradox, the commodity currency hypothesis, and the pro-cyclical behavior of fiscal
policy. The fourth chapter underlines the salient features of the empirical literature.
Throughout this chapter, we provide a brief sketch of prominent characteristics of the
literature on the effects of external shocks on macroeconomic policies. In chapter five,
we present the data set, models, and the methodology of empirical studies of the thesis.
We begin with a detailed description of data sources and variable definitions. We then
present the models subject to empirical estimations and present the empirical
methodologies employed in the estimations, briefly. Broadly speaking, there are four
estimation approaches used in this thesis, notably the panel smooth transition regression
model (PSTRM), the dynamic panel threshold regression model (DPTRM), nonlinear
panel ARDL model (NPARDL) and the interactive fixed effects model (IFE).

In chapter six, we summarize the overall empirical findings from our estimation
approaches. Throughout this chapter, we report the overall findings of the simulation and
discuss the available empirical evidence with a special emphasis on their implications for
policy design. The last chapter (chapter 7) concludes the thesis and gives directions for

further research.



CHAPTER 1

DEFINITION AND KEY FEATURES OF MAJOR CONCEPTS

1.1. Natural Resources

Natural resources are a component of the environmental setting that is scarce and
indispensable in the consumption and production process, either in the raw state or after
some transformation. From an economic point of view, the following characteristics are
common to all of the natural resources: price volatilities, exhaustibility, externalities,
uneven repartition across countries, and the predominance of natural resources in GDP.

In the following subsection, we examine each of these features in detail.

1.1.1. Price Volatilities

The last feature of natural resources examined is their extreme price volatility. This has
been observed for minerals and metals, which have fluctuated dramatically in recent
years. Price volatility for soft commodities such as agriculture and food is much less than
for other types of natural resources. According to IMF statistics, fuel prices increased by
234 percent over the period 2003-08, while mining products increased by 178 percent.
Over the same period, forest and fisheries products prices increased at relatively modest
rates of 38 percent and 26 percent, respectively. Several factors have been advanced to
explain these large fluctuations in oil prices, including geopolitical uncertainty, changes

in demand and speculation, supply shocks (Kilian, 2009).



1.1.2. Exhaustibility

In RBE, natural resources are classified based on their renewability.! A renewable
resource is a resource that is replaced naturally or renews itself in a very short time.
Therefore, by considering the limitations of the resource's reproductive capacity in the
extraction process, renewable resources have the potential to provide unlimited resources
over a lifetime. Clearly, the timescale must be considered, as in principle some natural
resources are renewable, but not in practice. For instance, it requires several hundred
million years for the dead trees to turn into coal and oil (Armstrong & Blundell, 2007).
Renewable resources include elements such as forests, fisheries, farming. However, it is
noteworthy that renewable resources may also be exhaustible when they are overused.
Non-renewable resources are finite and cannot be replaced by natural means at a level
equal to their consumption over time. Thus, the amount of non-renewable resources

declines for each unit consumed.

1.1.3. Externalities

An externality takes place whenever an economic agent’s actions indirectly affect other
agents either positively or negatively (Farzin, 1996). In other words, externality occurs
when the outcomes of some operations (activities) inflict additional costs or generate
external benefits for economic agents outside the relevant production or consumption
process. These externalities can be positive or negative. In the case of natural resources,
extraction, and use of resources can have a positive or negative effect on the allocation of
resources. However, the economic problems related to negative externalities constitute
the key agenda of the natural resource economics literature. For example, the combustion
of fossil fuels results in a wide range of pollutants that directly harm human health, while
emitting large quantities of carbon dioxide that contribute to global warming. Positive
externality may occur when a multinational mining company constructs a road that allows

nearby farmers to transport their goods to the market.

! The terms exhaustible and non-renewable are used interchangeably. It is worth noting that renewable
resources may also be exhaustible if they are over-exploited.



1.1.4. Uneven Distribution Across Countries

A large amount of natural resources is unevenly distributed and clustered in a small
number of countries. Thus, different regions have access to different renewable or non-
renewable natural resources.”> Some places are more endowed that others-for instance,
some regions have lots of water, while others have lots of mineral and forestlands. Several
factors such as trade liberalization and economic globalization can eliminate this kind of
regional disparities in natural resource endowments by shifting resources from areas of
excess supply to areas of excess demand, which may also facilitate their effective use

(Benchekroun, Chaudhuri, & Tasneem, 2020).

1.1.5. Dominance of Natural Resources In National Economies

Another significant feature of natural resources is the prevailing position of this sector in
many economies. The predominance of natural resources in exports is consistent with the
predictions in trade theory that nations specialize in producing goods in which they have
a comparative advantage and export them in exchange for other goods. Natural resources
drive many national economies and are central to the livelihoods of the poor rural
majority, yet they are a source of public revenue and national wealth. The resource curse
seems to be more pronounced in some resource-rich countries such as Niger, while others

are suffering from natural wealth (Norway).

1.2. Resource Abundance versus Resource dependence

There are disagreements among economists on the appropriate indicator of natural
resources in empirical studies (Brunnschweiler & Bulte, 2008). To appreciate our
argument, it is crucial to understand the proxy used to measure both concepts in the
literature on resource economics. A common measure of resource abundance is the ratio
of resource exports to GDP, generally based on the information for a given period. As
discussed in (Cockx & Francken, 2014; Wegenast & Schneider, 2017), this ratio is a
measure of resource dependence rather than of resource abundance. Such a measure is

subject to some endogeneity issues as the denominator is sensitive to the scale of

2 For example, nearly 90% of the worlds proved oil reserves are located in just 15 countries (out of
slightly more than 200 in the world today).
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economic activity and the institutional framework in the resource sectors. For this reason,
the resource dependence ratio should not be treated as an exogenous explanatory variable
in growth regressions (Wright & Czelusta, 2004). A more meaningful measure of
resource abundance would reflect resource stocks, rather than the current economic
(income) flows derived from them, which is known as resource rents. In this light, some
authors reveal that resource abundance has a positive correlation with growth and
institutional quality, while resource dependence tends to have a weak/negative
relationship with growth (Atkinson & Hamilton, 2003; Brunnschweiler & Bulte, 2008;
Magnus, Ji, & Wang, 2012).

1.3. External Shocks

In this thesis, we define several types of external shocks in order to quantify their
respective impact on macroeconomic indicators in CECs. The external shock is
considered as a simultaneous combination of supply and demand external shocks. It
relates to shifts in global markets typically outside the influence of individual countries.
Policymakers in CECs, whose economic welfare is heavily dependent on world
commodity prices, will be interested in having more real-time assessments of the CTOT
and PCP shocks on their economy. Consequently, in this thesis, we focus on external
shocks mediated through TOT and PCP. Given the large terms of trade and primary
commodity shocks hitting developing commodity-exporting countries, it is critical to

assess the implications of these shocks for the stability of macroeconomic indicators.

1.4. The Macroeconomics Of The Dutch Disease

The Dutch Disease can be seen as an example of the pro-cyclicality of macroeconomic
indicators characterized by a boom in government spending, construction, and other non-
traded goods and services, stemming from large, but perhaps temporary, improvements

in the terms of trade. Some representative symptoms are as follows:

(1) a large appreciation in the currency occurring in the form of a nominal currency
appreciation in the case of countries with a floating exchange rate or the form of foreign

currency inflows and inflation in countries with a fixed exchange rate.
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(i1) an increase in public spending in response to the increased availability of tax receipts

or royalties

(ii1) an increase in the price of nontraded goods (goods and services such as housing that
are not internationally traded), relative to traded goods (other internationally traded goods

other than the export commodity).

(iv) a shift of production factors including labor, capital, and land out of non-export-
commodity traded goods due to the more attractive returns in the export commodity

sector.

(v) a current account deficit resulting in an international debt that may be difficult to

service when the commodity boom ends.



CHAPTER 2

SOME STYLIZED FACTS OF MACROECONOMIC INDICATORS
IN SUB-SAHARAN AFRICAN COUNTRIES

2.1. Exchange Rate Policies

2.1.1. Exchange Rate Regimes in Africa

Exchange rate policy plays an important role in shaping macroeconomic indicators in
countries highly dependent on the exports of primary commodities. Given their higher
reliance on primary commodities, most African economies have been implementing
exchange rate policy reforms based on the validity of the PPP hypothesis. The PPP
hypothesis holds that the exchange rates between two currencies are determined in
equilibrium by the relative price ratio of the two countries, suggesting that the RER is
constant when the PPP relation holds. Thus, any movements in real exchange rates reflect
short-run deviations (such as real depreciation) will result in capital movements that tend
to equilibrate trade flows and shift exchange rate towards its long-run equilibrium level

suggested by the PPP relation.

While there is a widespread consensus on the theoretical benchmark of the PPP
hypothesis for exchange rate determination and exchange rate policy reform, the recent
commodity price booms have caused serious disequilibria in the real exchange rate and
led to the so-called Dutch Disease phenomenon. Movements in capital flows triggered by
the CTOT and PCP shocks are key determinants of the real exchange rate through their
influence on the demand/supply of foreign currencies. In most SSA countries, the exports
of primary commodities remain the main provider of foreign exchange. However, in an
environment characterized by persistent terms of trade and commodity price shocks, the

regulation of foreign exchanges to a level compatible with sustainable economic
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development is one of the key macroeconomic challenges faced by African central banks.
One the one hand, it is argued that episodes of foreign exchange inflows accompanied by
commodity price booms cause a RER appreciation, which would decrease the
international competitiveness and shift resources from non-tradable to the tradable sector.
On the other hand, the decline in foreign exchanges observed during slowdown changes
in commodity prices would imply a real depreciation, leading to a significant increase in
international competitiveness. In either case, policymakers need to set a competitive and
stable exchange rate able to bring the economy to its level of full employment (Bailliu,

Lafrance, & Perrault, 2003; Céspedes, Chang, & Velasco, 2004; Chang & Velasco, 2000).

From the policy circle, the exchange rate policy operates at two levels (Elbadawi, Kaltani,
& Soto, 2012). Firstly, the choice of exchange rate regime. The implications of alternative
exchange regimes remain one of the debatable topics in international economics. On the
one hand, there is a fixed exchange rate regime that allows countries to fix their exchange
rate with institutional arrangements to make sure it stays fixed like CFA zone in SSA
(Cottani, Cavallo, & Khan, 1990; Ghura & Grennes, 1993). One the other hand, countries
may adopt a more flexible arrangement to allow their rate to float. Secondly, the exchange
rate policy is concerned with discretionary choices given the regime. Based on the
underlying regime, there are two non-discretionary choices. The first is a pure flexible (or
a regime of strict non-intervention). In such an environment, central banks anchor
inflation to a domestic variable such as money supply. The second is concerned with the
intervention in the foreign exchange market to keep the exchange rate to a specific target
level, which itself becomes the anchor of the domestic inflation rate. Overall, African
countries can be classified into two groups based on their exchange rate policies- the CFA
zone and the non-CFA zone. The members of the CFA zone share a common currency,
the franc CFA, that is directly convertible with the euro through a set of monetary
arrangements with France. The non-CFA countries followed a flexible exchange rate

policy.

Despite these exchange rate options, many African countries (CFA and non-CFA) have
experienced important exchange rate volatility ranging between 0.04% and 150% in 1973
and 2006, respectively (Alagidede & Ibrahim, 2017; Omojimite & Akpokodje, 2010).
More importantly, the exchange rates of CFA countries tend to converge and follow a

more discernible pattern in contrast with those of the non-CFA countries. In terms of
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smoothing out external shocks, a flexible exchange rate regime has been advanced as the
most appropriate regime to insulate the economy against real shocks (Friedman, 1953). It
is documented that flexible regimes have quicker price adjustments to real shocks than

do fixed regimes (Broda, 2004; Chia & Alba, 2006).

2.1.2. Terms of Trade and Real Exchange Rate Dynamics in Africa

We observe the direction of co-movements between each of the primary commodity price
indices and RER in separate graphs as depicted in Figures 1 to 5. Three things are worth
noting. As shown in Figure 1, there is a high degree of co-movement between RER and
the commodity TOT index especially since the beginning of 2005 due, in great part, to
the increasing presence of financial market participants on commodity markets at the
beginning of 2005, which gives rise to the terms of financialization of commodity markets
(Kilian & Murphy, 2014; Oztek & Ocal, 2017; Juan Carlos Reboredo, Rivera-Castro, &
Zebende, 2014). This phenomenon was accentuated after the commodity crash at the end
of 2008, we observe a stronger comovement between commodity terms of trade and real
exchange rate over the period 2009 to 2014, which is considered as moderate market
periods (Z. Adams & Gliick, 2015). However, commodity terms of trade and real
exchange rates exhibited an inverse co-movement over the subperiods from 2003 to 2005
and from 2014 to 2017. This provides graphical evidence of the presence of asymmetric
co-movements between these series over the sample period. In Figure 2, we observe that
the real exchange rate of agricultural and raw material exporters is relatively stable over
the sample period. Similar trend is observed in Figure 3 for the real exchange rate of oil
exporters. However, real energy commodity price index exhibited higher volatility
compared to agricultural commodity prices, as depicted in Table 1. In Figure 4, we notice
that real metal commodity price index and the real exchange rates co-move in the same
direction starting from 2009, while an inverse comovement between the two series was
obtained over the period from 2003 to 2006. All these support the argument of differential
responses of metal exporting countries’ RER to metal price shocks. In Figure 5, it is
clearly observed that real food and beverage commodity price index and the RER of food
and beverage exporters exhibit an upward trend over the sample period. Based on the

visual inspection of real commodity price indices and RER, one may argue that the
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response of the RER to primary commodity price shocks is more likely to vary between

the four categories of primary commodity.
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Figure 5. Real food and beverages commodity price index and RER nexus
2.2. Financial Sector Development and Qil Price fluctuations

Despite the extensive financial sector reforms observed in most emerging and developing
countries over the last decades, their financial sectors remain vulnerable to foreign capital
flows triggered by the CTOT and PCP shocks. The upswing movements in PCPs known
as the super commodity price cycle have driven mainly external financial flows to
emerging and developing markets. This surge in capital inflows together with several
financial sector reforms such as financial liberalization and financial market integration
has played a major role in shaping the financial sector in RBE. However, the financial
system in major commodity-based economies remains under-developed and vulnerable
to several external shocks, especially PCP volatilities and the terms of trade shocks

(Agarwal et al., 2018; Kablan, Ftiti, & Guesmi, 2017; Masson, 2014).

As reported by several analysts, PCP and the CTOT shocks and the associated foreign
capital inflows remain an important source of shocks for the financial sector in natural
RBE (Brafu-Insaidoo & Biekpe, 2011; Gossel & Biekpe, 2017). For example, episodes
of commodity price booms have been companied by excessive credit growth in the
aggregate causing the problem of adverse selection and moral hazard, while banks tend

to cut down the level of credits during episodes of a downward trend in primary
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commodity prices. Thus, the financial sector in resource-rich economies tends to follow
a pro-cyclical pattern, which may exacerbate credit expansion during good times and limit
the levels of credits when commodity price slowdown. Such a pattern in the financial
intermediation activities may lead to overheating of the economy and higher inflation
(Masson, 2014). As recently shown by (Khandelwal, Miyajima, & Santos, 2016), the pro-
cyclicality of the financial sector has been more pronounced in oil-exporting countries
mainly due to their strong dependence on oil revenues. In the largest emerging and
developing oil producers, namely Algeria, Angola, and Nigeria, oil represents more than
90% of exports in 2015 (World Bank, 2015). Thus, the volatility of the oil market
aggravates fluctuations in bank lending with potential consequences for financial system
stability. This underlines the importance to conduct sound macro-prudential policies to
tackle the FRC, which is known as the negative correlation between dependence on oil

revenue and financial sector performances in oil-exporting countries.

In the case of oil-exporting countries, the country has experienced significant capital
inflows, with the volume increased from 20 billion USD in 1990 to above 120 billion
USD in 2012, driven mainly by favorable oil prices. From that perspective, an important
flow of “hot money’ during oil price booms could amplify the vulnerability of the financial
sector, especially in countries where the domestic banking system intermediates these
flows through the supply of credit. Unfortunately, the bulk of the inflows have been
traditionally volatile causing several macroeconomic challenges such as financial
stability, capital controls, and exchange rate policy for these countries (Agarwal et al.,
2018; Kinda et al., 2016). In many RBE, the sterilized intervention and capital controls
have been proposed to mitigate financial vulnerability to commodity price shocks.
Indeed, sterilized intervention and capital controls as policy tools have been widely used
by central banks in emerging and developed market economies to purchases and sales
foreign assets to shifts resource rents (or other such funds) from the domestic banking

system to the central bank by increasing the levels of reserve requirements.

2.3. Overview of Fiscal Policy in Africa

2.3.1. Cyclicality of fiscal policy

The pro-cyclicality of fiscal policies has been documented to be one of the major policy

failures in SSA countries. In most SSA countries adopt expansionary policies during
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episodes of improvements in the terms of trade, therefore increasing government
spending and/or decreasing taxation. This situation is said to be particularly acute in most
SSA countries depending on the export of primary commodities. However, policymakers
are likely to cut their public spending (and/or increase taxation) during episodes of the
terms of trade deterioration. Several analysts have documented such a pattern of fiscal
policy tends to amplify macroeconomic volatility and has not non-negligible welfare
costs (Badinger, 2009; Carmignani, 2010; Pallage & Robe, 2003). This pro-cyclicality of
fiscal policy has aggravated the influence of the terms of trade shocks on macroeconomic
performance as fiscal policy appears to be the main channel through which changes in the
terms of trade can influence economic growth, investment, and consumption (Checherita-
Westphal & Rother, 2012; Masson, 2014). With this background, several commodity
exporters have introduced fiscal rules or resource funds to mitigate the volatile effects of

the terms of trade on fiscal policies.

Over the past decades, several emerging and developing markets have set fiscal rules in
response to the pro-cyclical bias of fiscal policy (IMF, 2009). By enforcing strict
constraints on fiscal management through numerical limits on budgetary aggregates,
countries with fiscal rules tend to display fiscal prudence and reduce fiscal indiscipline.
Among SSA countries, Botswana has introduced a debt limit at 20 percent of GDP. In
addition, the country’s fiscal framework includes some limits on the levels of government
spending to 40 percent of GDP. The introduction of these fiscal rules have been successful
and increased the credibility of fiscal policy in Bostwana. In most CECs that have
introduced fiscal rules, the authorities have cut public spending but rarely as much as the
revenue decline during the deterioration of the terms of trade. Given the key role of public
spending in funding socio-economic programs, governments in lower-income countries
faced important difficulties in adjusting their large public spending programs to lower
revenues. This situation has created a dilemma in many CECs that have embarked on the
adoption of the fiscal rule. It is important for policymakers to identify areas of public
spending that can be varied over the course of the terms of the trade cycle in a way that

cannot impede the efficiency of the spending.

Fiscal policy implementation in SSA countries is subject to a number of challenges. One
of the major constraints is the narrow tax base which depends heavily on commodity

export taxes and customs duties for government revenue and other indirect taxes such as
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excise and sales taxes. At the same time, there is pressure to increase public expenditure
mainly due to the socio-economic challenges fuelled by poverty, inequality, weak
infrastructure, and rapid population growth. The implication of such a pattern of public
spending implies that many SSA countries expanded the provision of economic and social
services beyond their fiscal and administrative capacities, resulting in high budget deficits
fuelled by the accumulation of external debt. Recently, the unsustainable levels of budget
deficits and debt in many SSA economies have forced the adoption of the debt relief

initiative such as the HIPC launched by the World Bank/IMF.

2.3.2. Fiscal Policy Cyclicality and Terms of Trade Cycles

To get a clearer image of the phenomenon that we are discussing here, there is a need to
break down fiscal variables and terms of trade into cyclical components. In doing so, we
plot the cyclical components of fiscal indicators and TOT for SSA countries. In the graphs
below the cycles in the fiscal stance and the terms of trade are identified using the
Hodrick-Prescott (HP) and the Band Pass (BP) filter techniques. These filters generate
stationary cyclical deviations from trend, which can be used to explore the dynamic
correlations among the cyclical component of fiscal policy and the cyclical component of
the terms of trade. The HP filter by (Hodrick & Prescott, 1997) is a high-pass filter, which
minimizes the variance of a series around a smoothing parameter (1) that approaches a
linear trend, subject to a penalty that constraints the second difference of the parameter.
The penalty of the smoothing parameter is set based on the frequency of the data, for
instance, for annual data A = 100 and A =14,400 for monthly data. The BP filter
technique proposed by (Christiano & Fitzgerald, 2003) is a random walk filter
approximation, which is designed to accommodate both high and low frequencies noise
in the cyclical component. In addition, the BP filter behaves well under asymmetry and
nonstationarity in the data generating process of the series. For the BP filter, we set the
minimum and maximum periodicities at 2 and 8 years, respectively. The authors believe
that these filtering approaches are capable to estimate more reliable cyclical components

of the underlying variables.

From the summary statistics Table A-1 (see Appendix A), we observed that the standard
deviation of the cyclical component of government spending is larger than that of the

cyclical components of the terms of trade and government revenue, irrespective of which
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filter approach considered. This suggests that the cyclical component of government
spending is more volatile than terms of trade and government revenue, an observation
that is consistent with (Varvarigos, 2010). Irrespective of the filtering approach used, we
report a positive and significant correlation between the cyclical component of
government expenditure and the terms of trade cycle, although the estimated correlation
coefficient between the cyclical component of government revenue and the terms of trade
cycle is only significant when we used the BP-filter. Thus, one may claim that fiscal
policy is significantly pro-cyclical with respect to the terms of trade in SSA countries

over the period 1985-2017.

A number of interesting stylized facts arise from the graphical representation of the
relationship between the cyclical components of government spending, tax revenues, and
the terms of trades. First, the cyclical component of government spending is more volatile
than government revenue, mostly because government spending is a policy tool used to
overcome recessions. This is consistent with the higher standard deviation of government

spending obtained previously.

Second, the cyclical components of government spending and the terms of trade display
a positive comovement. A similar pattern is observed between the cyclical components
of government revenues and terms of trades. This is because, during a CTOT deterioration
when countries do not have access to the international financial market, it is difficult for
the government to obtain funds from the financial market, which could drive down
government spending. Moreover, the government is more likely to reduce public
spending during episodes of terms of trade deterioration and increase spending during
episodes of terms of trade improvements. Similarly, with a narrow tax base and a debt
crisis looming for many SSA countries, terms of trade deterioration has negative
consequences for revenue mobilization in the resource sector without diversification.
However, the over-dependence on natural resource explains the strong co-movement
between tax revenue performance and terms of trade fluctuations (Ndikumana &
Abderrahim, 2010). Our graphical representation seems to suggest that fiscal stances are
procyclical to terms of trade movements. This finding is consistent with the summary
statistics discussed above. Thus, it is important to confirm this cyclicality behavior of
fiscal policy with respect to terms of trade shocks from a more formal perspective using

sophisticated econometric techniques.
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Figure 6. terms of trade, 1985-2017. Cyclical components are obtained by HP(100)
filtering.
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Figure 7. Cyclical component of the natural logarithm of government revenue and
commodity terms of trade, 1985-2017. Cyclical components are obtained by HP(100)
filtering.
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Figure 8. Cyclical component of the natural logarithm of government spending and
commodity terms of trade, 1985-2017. Cyclical components are obtained by BP filter

with the minimum and maximum periodicities of 2 and 8 years, respectively.
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Figure 9 Cyclical component of the natural logarithm of government revenue and
commodity terms of trade, 1985-2017. Cyclical components are obtained by BP filter

with the minimum and maximum periodicities of 2 and 8§ years, respectively.



CHAPTER 3

THEORETICAL UNDERPINNINGS

3.1. Resource Curse

The resource curse is a reference to a situation in which a country has an export-oriented
natural resources sector that is a major generator of revenues for the governments and yet
leads paradoxically to poor economic performance and political instability. It is
commonly used to describe the negative macroeconomic outcomes associated with the
dependence on natural resources. In this sub-section, we discuss the theoretical
underpinning in support of the natural resource curse in resource-based economies.

Figure 10 illustrates the theoretical underpinnings of the resource curse paradox.

Resource curse

Economic Institutional Financial
Factors factors Factors

Pull effect Poor institutional Financial backwardness
quality and
governance

Failure of Dutch Rent Financial risk,

economic Disease Poor real exchange

policy seeking accountability rate volatility interest rates

Higher

Figure 10. Diagrammatical representation of the theoretical framework.
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3.1.1. Institutional Aspect of Resource Curse

The institutional aspect of the resource curse points out that natural resource-rich
countries perpetuate strong institutional deficiency due to several factors including rent-
seeking, autocracy, lack of democracy, corruption, and poor political institutions. From
this angle, natural resources do not directly affect economic development, instead,
institutions are considered as an intermediate medium (Kaufmann & Wei, 1999). Based
on a political-economic model, (Ross, 2001) analyzed whether oil has anti-democratic
properties and demonstrated that the availability of mineral and oil resources in a country
negatively influences its democratic process. In the same vein, several authors highlight
a positive association between extractive natural resources such as oil and mineral
resources and corruption. These authors have shown that rent-seeking is exacerbated by
so-called institutions, whereas good institutions, on the other hand, foster accountability,

transparency, and therefore low levels of corruption.

Theoretically, it is reported that domestic institutions governing oil and mineral wealth
play a significant role in the institutional outcomes across resource-based countries
(Mahdavi, 2020). Indeed, when the natural resources sector is regulated by NOCs rather
than by government ministries, there are greater incentives for malfeasance by public
officials. This highlights a broader pattern of negative governance patterns due to the
agency problem when SOCs, not government agencies, hold regulatory authority. In
particular, the degree of regulatory autonomy plays an important role in shaping
governance outcomes in RBEs. Specifically, SOCs in the extractive natural resources
sectors operate in institutional environments that are opaque and lack oversight, while
government agencies in the field of natural resources are subject to greater scrutiny
because of their formal with government institutions and their fiscal dependence on the
central government (Heller, 2017). Therefore, SOCs generally appear to be comparatively
less constrained than government departments because of the greater information

asymmetries between the government and its SOEs (Paul, 2008).

3.1.2. Financial Aspect of Resource Curse

In this thesis, we examine an important aspect of the resource curse hypothesis, known

as the FRC. In this thesis, we claim that the FRC hypothesis operates through different
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channels. Firstly, the boom phase of oil prices tends to shift the allocation of production
factors across sectors. Indeed, an increase in oil prices causes a reallocation of factors out
of the manufacturing sector (Alberola & Benigno, 2017; Auty, 2001; Corden & Neary,
1982; Gylfason & Zoega, 2006; Sachs & Warner, 1995). The reallocation of resources
towards the tradable sector (oil sector) implies an abundant supply of productive factors,
which in turn reduces the demand for financial resources of firms in the tradable sector.
Given the key role of the manufacturing sector in shaping the demand for financial
services (Alberola & Benigno, 2017; Garcia-Cicco & Kawamura, 2015), the inefficient
reallocation of factors out of the manufacturing sector and into the tradable sector
accelerate the process of de-industrialization and impede the performance of the financial

system.

Effectively, the misallocation of productive resources following episodes of oil price
upswings is an important factor driving the FRC scenario in oil-based economies. As
reported by (Mlachila and Ouedraogo, 2019), the institutional framework determines
whether resources-based economies can mitigate the FRC or not. This argument has been
initially explored by (Mehlum et al., 2006), who claimed that institutions do play a key

role in explaining the resource curse hypothesis in resource-abundant countries.

Secondly, the political economy aspect of the resource curse argues that natural resources
generate rents, which may give rise to rent-seeking behavior, especially when institutions
are weak. In such economies where small fractions of population control resource rents,
there is less incentive for the interest groups to adopt reforms needed to shape the
efficiency of the financial sector (Apergis & Payne, 2014; Mahdavi, 2020; Menaldo &
Yoo, 2015). However, in order to protect their natural rents, the small elites establish
barriers by directed credits towards their companies, resulting in the misallocation of

credits (Petersen & Rajan, 1994).

It is established that emerging and developing economies depending on resource
windfalls are rentier states subject to rent-seeking activities. Indeed, large capital inflows
triggered by oil booms encourage rent-seeking activities as the windfalls contribute to
consolidating the interests of the elites (Tornell & Lane, 1999; Torvik, 2002). In this light,
only politically connected entrepreneurs will have better access to credits at a reduced

cost than unconnected entrepreneurs. Thus, under rent-seeking behavior and corruption,
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entrepreneurs are unlikely to access financial services, which in turn can impede the
development of the financial system (Baland & Francois, 2000). The prevalence of
opportunistic behaviors and corruption during periods of resource booms negatively
influence the performance of the financial system. In such a situation, rent-seeking

activities lead to FRC.

Thirdly, differences in the levels of capital (physical, natural, social & human capital)
play a key role in driving financial market performance in developing countries. The
resource curse phenomenon is explained by the fact that natural capital (oil) crowds out
other forms of capital such as social, physical and human capital and this crowding-out
effect tends to delay the accumulation of other types of capital that matter for economic
development as well as financial development (Behbudi et al., 2010; Gylfason, 2001;
Gylfason & Zoega, 2006). As reported by Gylfason and Zoega (2006), a large upswing
in resource windfalls often hampers saving and investment in resource-rich countries, and
hence decreasing the investment in other forms of capital. This situation, combined with
the crowding-out effect of natural capital, will cause the financial sector in some countries
to dwindle, as human capital and social capital accumulation have been documented as
major drivers of financial development (Dunning, 2015; Eryigit, Eryigit, & Diilgeroglu,
2015; Guiso, Sapienza, & Zingales, 2000; Ibrahim, 2018; Ibrahim & Sare, 2018; Z. Khan,
Hussain, Shahbaz, Yang, & Jiao, 2020; Zaidi et al., 2019). From this perspective, the FRC

may occur due to the crowding-out effect of natural capital.

Fourthly, under a weak macro-prudential environment, the financial sector tends to be
more vulnerable to exogenous shocks stemming from commodity (oil) markets (Masson,
2014). Given the poor macroeconomic performance in RBE, episodes of commodity
booms increase the risk of a financial crisis. This is mainly due to the higher uncertainty
in oil markets and the associated oil price volatilities, which cause several macroeconomic
challenges for commodity-based economies (Kayalar, Kii¢likozmen, & Selcuk-Kestel,
2017; Khandelwal et al., 2016; C. C. Lee & Lee, 2019; H. M. Zhu, Li, & Li, 2014).
Theoretically, there are two routes through which oil prices can negatively influence the
financial sector. One is the inflation channel, it is documented that oil price upswings
result in higher inflation and production costs. In a high-inflation environment, the returns
on savings are reduced, which leads to a reduction in the pool of savers and raises credit

market frictions (Boyd, Levine, & Smith, 2001). Another channel is economic growth, as
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suggested by several studies oil price fluctuations present detrimental effects on economic
growth (Hamilton, 1983; Sadorsky, 1999). Given the importance of economic
development to promote financial development, the negative influence of oil price
changes on economic growth will also hurt financial development. All in all, by
considering the different mechanisms mentioned above, the dynamics of oil prices may
inhibit the performance of the financial system and contribute to the FRC scenario in

some oil-exporting countries.

3.2. Commodity Currency Hypothesis

It is important to discuss the different theoretical channels through which terms of trades
and primary commodity prices influence the dynamics of RER. From a theoretical
standpoint, there are three main channels through which commodity prices and currencies
can interact. First, under the sticky price model, wages and prices are upwards sticky,
positive commodity price shocks lead to inflationary pressures on real wages, nontraded
goods, and exchange rate in the commodity-exporting country. Since price and wages are
sticky, positive commodity price shocks only lead to exchange rate appreciation to
maintain the efficient relative price equilibrium between traded and nontraded goods
prices (Meese & Rogoff, 1983). Second, the portfolio balance model argues that in the
short term as an asset price the exchange rate is influenced by changes in the demand and
supply of domestic and foreign currency. However, an upward trajectory of commodity
price increases foreign exchange holdings leading to a balance of payments surplus in
commodity-exporting countries. The interaction of these factors positively influences the
relative demand for the domestic currency and thereby the currency returns (Y. Chen &
Rogoff, 2003). Thirdly, as stated by Chen and Rogoff (2003) commodity price changes
lead to movement in the demand for an exporter’s currency and may potentially explain
(help to forecast) exchange rate fluctuations because the exports of primary commodities
have a significant weight in the trade account of major commodity-exporting countries.
This is also valid for African countries in which their economies rest mainly on the
exports of primary products. Therefore, positive commodity price shocks (improvement
in the TOT) lead to a sharp inflow of foreign exchange resulting in the appreciation of the

RER in line with the hypothesis of the DD.
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Early researches on exchange rate determination and forecasting documented that real
exchange rate dynamics are perfectly captured by a random walk process, and the
behavior of commodity prices tends to play a critical role in the adjustment of RER
towards equilibrium. In this light, several authors examined the implication of the
properties of commodity prices for the dynamics of RER in developed countries (Amano
and van Norden, 1995; Chinn and Johnston, 1996; De Gregorio and Wolf, 1994; Froot
and Rogoff, 1995; Gruen and Wilkinson, 1994; Mark, 1990). These authors found a close
link between RER and commodity price movements and established that the behavior of
commodity prices is an important trigger of long-run deviations from PPP hypothesis.
These pioneers’ studies stimulated the birth of the commodity currencies hypothesis
according to which commodity prices appear to be a key predictor for the currencies of
commodity exporters. The commodity currencies hypothesis initially developed by Chen
and Rogoff (2003) and Cashin et al. (2004) argue that CTOT plays an important role in

driving exchange rates of small commodity exporters.

3.3. Fiscal Pro-cyclicality

While there is agreement among economists with the normative prescription that fiscal
policy decisions are the results of the tendency of government to reduce the excessive tax
burden for given public expenditure levels and dynamics, some disagreement exists that,
as a general rule, fiscal policy should not be procyclical. The standard Keynesian
argument suggests that the government should increase spending and reduce the tax rate
during an economic downturn. According to this argument, fiscal policy should be
counter-cyclical to ensure short-term macroeconomic stability. On the other hand, in the
neoclassical paradigm, government spending and tax rates should remain constant over
the economic cycle, which will not affect macroeconomic stability. In other words, fiscal
policy should remain neutral (a-cyclical) over the business cycle. Even in the
intertemporal optimization framework, where the government would need to borrow in
downturn episodes to support consumption and investment and would need to repay or
accumulate net foreign assets in upturn episodes, the policy would not be expected to be
pro-cyclical. In practice, fiscal policy in most developing countries has the opposite
property and tends to be pro-cyclical (Demirel, 2010; Kaminsky, 2010; Wright &

Czelusta, 2004). Especially, public expenditure increases during booms and decreases
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during downturns and deficits increase during periods of upturns and decline in
downturns. This suboptimal fiscal policy can exacerbate macroeconomic instability and

worsen economic prospects in the long run.

Nonetheless, governments follow a pro-cyclical fiscal policy pattern for various reasons
including the need to preserve the sustainability of public finances, the key role of public
spending in developing countries where there is a real need for additional public spending
to address critical social issues. Consideration of sustainability may be crucial in times of
economic downturns in developing countries with initially higher levels of public

This also applies to developing countries that have imperfect access to the intert

credit market.

The concern about the pro-cyclical pattern of fiscal policy is mainly due to its impact on
other parts of the economy. As reported by (Alberola & Montero, 2006), the pro-cyclical
pattern of fiscal policy hurts social policy, and it introduces an additional source of
volatility to the economy: when the economy expands, it reinforces the expansion, when
it contracts, it deepens the slowdown. The capital flow cycle and the fiscal policy cycle

thus tend to reinforce each other, this may lead to the so-called when it rains, it pours.

3 An economy is said to have achieved fiscal sustainability when the ratio of public debt to GDP is
stationary, and consistent with the overall demand-both domestic and foreign-for government securities.



CHAPTER 4

LITERATURE REVIEW

4.1. Relevant Papers on the FRC Hypothesis

The FRC hypothesis has been initially investigated by (Beck, 2012), who demonstrated
that resource-rich countries display lower levels of financial development. The author
reported that the lack of a strong financial system impedes growth prospects in these
countries. Based on the panel fixed effects technique, (Bhattacharyya & Hodler, 2014)
examined the validity of the FRC for a sample of 133 countries. They provided the
empirical basis for the widely supported negative relationship between natural resource
rents and financial development in resource-rich countries with weak institutions. By
considering the role of political institutions, recently (Mlachila & Ouedraogo, 2019)
focused on 68 CECs to study the impact of commodity price shocks on financial
development indicators. Their data confirmed the financial resource curse scenario under
weak democratic institutions. Their estimation strategies lie on the use of the panel GMM
approach and the AMG techniques. For the case of the United States, (M. A. Khan, Khan,
Abdulahi, Liagat, & Shah, 2019) tested the financial resource curse hypothesis using the
autoregressive distributed lag approach. The ARDL analysis results suggested that natural
resource rents (oil, natural gas, coal, mineral, and forest rents) have detrimental effects
on financial development. Considering the possible asymmetric effects in the
examination of the financial resource curse, (Dogan, Altinoz, & Tzeremes, 2020)
employed the quantile estimation approach to study the effects of natural resource rents
on financial development. Their data significantly reject the financial resource curse
scenario for developed countries. (Atil, Nawaz, Lahiani, & Roubaud, 2020) reached a
similar conclusion and suggested a significant positive impact of oil price on financial

development in Pakistan.
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Using micro-based evidence for a sample of 2310 commercial banks in 30 oil exporting-
countries, (Al-Khazali & Mirzaei, 2017) studied the linkages between oil price
movements and financial performance. Their estimation strategies based on a panel GMM
approach emphasize an asymmetric effect of oil price shocks on bank nonperforming
loans. Particularly, they found that a decrease (increase) in oil prices causes a rise (fall)
in bank nonperforming loans, respectively. Under similar econometric methodology,
(Khandelwal et al., 2016) demonstrated a feedback nexus between oil prices and bank

performance indicators in the GCC countries.

(Nwani, Iheanacho, & Okogbue, 2016) investigated the nexus between oil revenue and
financial development in Nigeria. Their main findings illustrated that crude oil prices
positively influence financial intermediary in Nigeria. Conversely, (Miyajima, 2016)
researched the linkages between oil prices, credit and deposit, and nonperforming loans
in Saudi Arabia. Simulation results showed that oil price fluctuations decrease credit and
deposit growth, while an increasing effect of oil price changes on nonperforming loans
ratio is observed. These findings stressed the sensitivity of the financial system to oil price

shocks.

By accounting for endogeneity, (Beck & Poelhekke, 2017) found that world oil price
shocks harm financial sector deposits. For a sample of 38 African countries, (Dwumfour
& Ntow-Gyamfi, 2018) revealed a positive influence of natural resources rents on
financial development indicators. (Guan, Kirikkaleli, Bibi, & Zhang, 2020) explored the
financial resource curse hypothesis within a multivariate framework by controlling for
the role of globalization, human capital, and economic growth. The authors found that

natural resource rent has a negative impact on financial development in China.

From the aforementioned studies, one may emphasize that empirical studies mainly
focused on natural resource rents to investigate the financial resource curse. As previously
discussed, the use of natural resource rents can be endogenous and leads to reverse
causality issue. Only a few studies used an advanced panel data approach to deal with
endogeneity issues (Beck & Poelhekke, 2017; Khandelwal et al., 2016; Mlachila &
Ouedraogo, 2019). Another important shortcoming in the literature is that studies
employed linear time series/panel data techniques and ignores the potential nonlinearity

which may arise due to changes in primary commodity prices and/or financial reforms.
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It is important to consider these two dimensions (endogeneity and nonlinearity) in the
analysis of the financial resource curse hypothesis. This study reconciles these two
dimensions by employing robust econometric techniques able to monitor both
nonlinearity and endogeneity, simultaneously. To help readers in following the structure
of the literature over time, we provide the evidence-based literature on the financial

resource curse in Table A2 (in the appendix).

4.2. Previous Empirical Studies on the Commodity Currencies Hypothesis

The recent empirical literature has also documented the commodity currencies hypothesis
for developed and emerging countries through various econometric approaches. Since
these seminal works, the literature on the commodity price-exchange rate nexus can be

categorized under two broad research streams.

The first focuses on the effects of a single commodity price index (or, more generally,
terms of trade) on the real effective exchange rate. For example, Cashin et al. (2004)
constructed monthly indices of commodity price based on forty-four commodities for 58
commodity-exporting countries and analyzed their effects on the real exchange rates. In
their study, the authors introduced the hypothesis of commodity currencies to explain the
implication of commodity price fluctuations for the real exchange in small open
commodity-exporting countries. In other words, they demonstrated that higher
commodity price improves trade balance in commodity exporters and may result in the
appreciation of the domestic currency of countries that are highly dependent on the
exports of commodities. They found that about one-third of the commodity-exporting
countries in their sample have commodity-currencies. Following this influential paper by
Cashin et al. (2004), several empirical works have confirmed the existence of commodity-
currencies in countries with a large commodity-based export sector. Clements and Fry
(2008) examined the intersection between commodity prices and currencies of countries
in commodity-exporting countries and estimated the extent that commodities are driven
by currencies, or that currencies are indeed driven by commodities in Canada. Australia
and New Zealand. The authors employed the Kalman filter approach and emphasized that
commodity returns are more influenced by the currency factor than vice versa. Their
empirical results provided evidence against the prediction of the commodity-currencies

hypothesis. Specifically, they found evidence for spillovers from currency returns to
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explain between 2 and 5.2 percent of commodity price volatility, while spillovers from
commodities contributed less than 1% to the volatility of the Australian dollar, the New
Zealand dollar and the Canada dollar. Chen and Rogoff (2003) rather showed that
commodity price volatilities have significant effects on floating real exchange rates in
Australia, New Zealand, and Canada. In a recent paper, Belasen and Demirer (2019)
examined the presence and direction of return and volatility transmissions between
several advanced and emerging market currencies and commodity prices through the
causality in variance approach advanced by Hafner et al. (2006). They found strong causal
effects from currency to commodity markets with mostly insignificant unidirectional
causality from commodity to currency markets. Focusing on the price of gold, (Sjaastad
& Scacciavillani, 1996) stressed that appreciations or depreciation of European currencies
have strongly affected the world price of gold. Al-Abri (2013) used the GMM model for
a panel of 53 primary commodity-exporting countries to provide evidence on the
nonlinear effect of terms of trade shocks on the real exchange rate. Specifically, the author
emphasized that greater financial integration mitigates the negative influence of CTOT
shocks on exchange rate volatilities. Chia and Alba (2006) constructed a dynamic
stochastic general equilibrium model of a small open economy to investigate the effects
of terms of trade shocks on exchange rate regimes and other macroeconomic indicators.
The authors showed that the effects of CTOT shock on exchange rates depend on the type
of exchange rate system (floating/fixed exchange rate). They revealed that countries
moving from fixed to floating exchange rate regime experienced higher exchange rate
volatility resulting from terms of trade shocks. Broda (2004) investigated the contribution
of CTOT shocks to movements in the real exchange rate, real GDP, and prices in
developing countries across different exchange rate regimes. Using the standard VAR
approach, the author reported that countries with flexible regimes are able to buffer real

shocks better than those with fixed regimes.

As indicated early, many of the existing studies usually used either a single commodity
price or indices of country-specific commodity prices to capture exogenous shocks in
terms of trade. As discussed in Gruss and Kebhaj (2019) such a measure may provide a
poor approximation for terms of trade shocks. In reaction to these shortcomings, we use
the recent commodity terms of trade data of Gruss and Kebhaj (2019) which helps

circumvent the aggregation and measurement problems in the construction of country-
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specific commodity price index. This newly advanced time-series data is large enough to
cover several periods of economic and financial dynamism, hence enabling us to provide

more realistic and updated insights.

The second strand of literature focuses on the relationship between individual primary
commodity prices and RERs. Our focus is on agricultural, energy, metal, and food and
beverages commodity prices, which constitute the most traded commodity highly
important for the African economies. A substantial body of the literature has examined
the relationship between energy prices and real exchange rate (Jawadi, Louhichi, Ameur,
& Cheffou, 2016; Kilian, 2009; Kumar, 2019; Malik & Umar, 2019; Nusair & Olson,
2019; Juan C. Reboredo, 2012; Juan C. Reboredo & Rivera-Castro, 2013; Sadorsky,
2000; Xu, Han, Wan, & Yin, 2019; Zhang, Fan, Tsai, & Wei, 2008; H. Zhu & Chen,
2019). The findings of these studies are mixed and vary substantially depending on the
econometric technique (linear/nonlinear specification), the time frame of the sample, and
whether the country is a net exporter or net importer of oil (Baghestani, Chazi, & Khallaf,
2019). Concerning the methodological approach, time series analyses have been widely
used in the current literature. As discussed in the introduction section, the statistical
features of the estimation techniques used in these studies do not exploit the cross-section
structure of the data and mostly rely on the country-by-country application of time series
approaches (Westerlund & Sharma, 2019). In light of this, the present study follows the

panel time series approach as a reaction to previous literature.

Most of the early studies are restricted to the oil market and ignored other primary
commodity markets such as agricultural, metal, and food commodity markets. To the best
of authors’ knowledge, the consideration of the individual primary commodity price and
real exchange rate nexus has not been rigorously analyzed in previous studies even though
it has been recently demonstrated that primary commodity markets provide a substantial
explanation of real exchange rate movements (Ayres, Hevia, & Nicolini, 2019). The only
few exceptions in this regard are studies exploring the dynamics of precious metal prices
and exchange rate fluctuations (Balcilar et al. 2019; Churchill et al. 2019; Jain and Ghosh
2013; Sari et al. 2010). An important gap in the current literature is that past studies are
restricted to developed/emerging countries and their findings cannot be valid for possible
generalization for primary commodity-exporting countries in Africa. To bridge this gap,

this study focuses on the effects of primary commodity price shocks on the real exchange
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rates in Africa. This is important as most of the commodity-exporting countries in Africa
react differently to shocks in commodity markets depending on the type of commodity
their exports. After observing the findings of the relevant literature given above, this study

addresses the following RQ:

RQ 1: Are the magnitude of real appreciation and real depreciation arising from positive

and negative shocks in real terms of trade and primary commodity prices the same?

RQ 2: How does the reaction of the real exchange rate to primary commodity price shocks

differ across individual commodity subgroups?

4.3. Literature Related To The Effects of the Terms Of Trade On Fiscal Variables

This study is also related to several literature strands. First is the literature on the effects
of terms of trade shocks on real factors. This strand of the literature dates, at least, to the
influential writings of (Prebisch, 1950) and (Singer, 1975) asserting that the terms of trade
tend of developing countries have a tendency to deteriorate through time and that this
decline in relative export prices has led to stagnation and further impoverishment. These
influential writings have inspired several authors to study the relationship between terms
of trade and macroeconomic indicators through theoretical and empirical approaches. For
instance, (Mendoza, 1997) found that the increased variability on the terms of trade
variability can have a positive or negative effect growth depending on the degree of risk
aversion, but that the overall effect reduces social welfare. There is a large and expanding
literature suggesting that terms of trade shocks are one the primary reasons for the poor
growth in developing countries (Deaton & Miller, 1995; Hoffmaister, Roldos, &
Wickham, 1998; Kose & Riezman, 2001). These studies focused on African economies
and concluded that terms of trade shocks play an important role in driving macroeconomic
fluctuations. In the same vein, (Bleaney & Greenaway, 2001) employed a fixed effect
panel regression approach to study the effects of terms of trade volatility and real effective
exchange rate on investment and growth for a panel of 14 SSA countries over 1980-1995.
The authors demonstrated that growth is negatively affected by terms of trade volatility
and investment by real exchange rate variability. Ali and Anwar (2018) used a DGSE
model to study the effects of anticipated and unanticipated terms of trade shocks. The

authors found significant evidence in favor of the J-curve phenomenon in response to
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anticipated terms of trade, while an unanticipated term of trade shock increases real output
as well as inflation, but the J-curve effect may not hold under certain condition. Using a
dynamic GMM model and data for 45 developing countries, Chowdhury (2015) examined
the effect of terms of trade shocks on the savings rate. The author demonstrated that the
transitory component in terms of trade has a larger positive impact than the permanent
component. Recent detailed studies of terms of trade in SSA countries, have come to
much more positive conclusions and found that the adverse effect of the terms of trade
shock on growth is particularly relevant under fixed exchange rates regimes (Broda, 2004;
Edwards & Levy Yeyati, 2005). Recently, the literature has also given much prominence
to the role of the financial sector in dampening the effects of terms of trade shocks on
macroeconomic outcomes (Chowdhury, 2015; Grigoli, Herman, & Schmidt-Hebbel,
2016; M. Kim, 2020). Besides, another wave of studies has analyzed the macroeconomic
implications of alternative monetary policy regimes under external shocks (terms of trade
and commodity price shocks) in small open economies (Hove et al., 2015; Laxton &

Pesenti, 2003; Medina, 2010).

Unlike the previous literature, which examined the effects of terms of trade on economic
growth and other macroeconomic aggregates, there has been less research on the impact

of terms of trade shocks on the cyclicality of fiscal policy in SSA countries.

The second strand is the literature on the fiscal effects of terms of trade shocks. Several
studies highlight the fundamental difference between the properties of fiscal policies in
developing compared to advanced economies. Evidence suggests that public spending
and taxes are procyclical in developing countries but much less so in advanced countries
(Céspedes & Velasco, 2014; Coutinho, Georgiou, Heracleous, Michaelides, & Tsani,
2013; Frankel, Vegh, & Vuletin, 2013; Gavin & Perotti, 1997; Kaminsky, 2010;
Kaminsky et al., 2004; Niemann & Pichler, 2020; Ouedraogo & Sourouema, 2018; Talvi
& Végh, 2005; Wright & Czelusta, 2004). The explanation advanced to rationalize this
pattern include political distortions, borrowing constraints (Ilzetzki, 2011; Tornell &
Lane, 1999). For instance, Céspedes and Velasco (2014) revealed that fiscal policy
follows a pro-cyclical pattern in commodity-exporting countries with a poor institutional
environment. They argued that the presence of fiscal rule also led to a more counter-
cyclical fiscal policy. Arezki and Ismail (2013) have further suggested that the

implementation of fiscal rules has had limited effects in terms of reducing current
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spending during good times, while it may have resulted in a systematic reduction in
capital spending during downturns in oil-producing countries. The authors emphasized a
potential asymmetry in the degree of responsiveness of expenditure policy during boom-
bust in commodity price cycles. In line with the fiscal rule, (J. L. Combes, Minea, & Sow,
2017) claimed that the adoption of fiscal rules such as golden rule and the national rule is
more effective to switch fiscal policy from pro-cyclical into a-cyclical and counter-
cyclical, respectively. They also reported a non-linear response of fiscal policy to the
business cycle, which is conditioned by the level of debt stock. Considering the degree of
financial depth, (Konuki & Villafuerte, 2016) concluded that greater financial depth
reverses the pro-cyclicality pattern of fiscal policy among SSA countries. Based on a
sample of 40 sub-Saharan African countries, (Ouedraogo & Sourouema, 2018) argued
that export concentration leads to a more-procyclical fiscal policy. This procyclical
behavior of a fiscal policy is dampened if a country has a sovereign wealth fund. This
provides empirical support to the empirical findings of (Mohaddes & Raissi, 2017). They
emphasized that stronger fiscal institutions and the establishment of SWFs can help

countries to pursue less procyclical or more countercyclical fiscal policy.

By large, the literature on the pro-cyclical behavior of fiscal policy in commodity-
exporting countries does not consider enough the type of fiscal policy (government
spending versus taxations), the effect of terms of trade shocks, the degree of trade and
financial openness and the role of exchange rate regimes, although some studies
emphasized the role of terms of trade shocks in shaping fiscal variables (Kaminsky, 2010;
Kaminsky et al., 2004). This is important, specifically in SSA countries with a higher
reliance on export revenue. For instance (Kaminsky, 2010) documented that fiscal policy
follows a pro-cyclical pattern with respect to terms of trade shocks in developing
countries. The author also argued that flexible exchange rate regimes enhance counter
cyclicality behavior of fiscal policy for upper-middle-income countries. We complement
this study by exploring the role of trade and financial openness in mitigating/amplifying

the degree of fiscal procyclicality in SSA countries.



CHAPTER 5

EMPIRICAL METHODOLOGY AND DATA

5.1. Empirical Methodology

In this section, we expose the empirical methodologies used in this thesis. Firstly, we
present cross-sectional dependence tests. Given the higher chance of cross-sectional
dependence in macro panel data analysis, we explore the presence of cross-sectional
dependence in our model following (M.Hashem Pesaran, 2004). Secondly, we describe
the panel unit root tests used in this thesis. It is important to note that we employ panel
unit root tests robust to cross-sectional dependence issues. These new generations of
panel unit root tests have been widely discussed in the literature. Lastly, as discussed in
the Introduction section, our estimation strategies rely on sophisticated panel data
approaches. Specifically, we employ the panel smooth transition regression model, the
dynamic panel threshold model, the nonlinear panel autoregressive distributed lag model,
and lastly, the interactive fixed effects methods. These techniques enable us to deal with
various econometric issues ignored in the existing literature regarding the macroeconomic
implications of external shocks. In doing so, this thesis provides an up to date and

complements the theoretical and empirical literature.

5.1.1. Cross-Sectional Dependence

As discussed previously, the presence of spatial correlations, omitted global variables or
the presence of common shock tend to induce interdependence among panel members
even though their impacts may not be uniform across the cross-section units. As our panel
members are prone to cross-sectional correlated errors resulting from spillover effects due

to trade openness, capital, and labor mobility and other networks, we apply the CSD test
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developed by (M.Hashem Pesaran, 2004) to test the cross-sectional independence of the

residuals in the regression. The CSD test followed in the study is defined as:

2T _ PR
CSD = ’m{ziNﬂl P} €y

where @;; is the pair-wise correlation coefficient of the cross-sectional residuals obtained
from ADF regression. T and N denote time and cross-section dimensions, respectively.
The CSD statistic is testing the null hypothesis of cross-sectional independence and has a

two-tailed standard normal distribution.

5.1.2. Panel Unit Root Tests

Moon and Perron (2004) develop a factor model to test the presence of a unit root in panel
data subject to cross-sectional dependence. They assume the presence of a common factor

in the error term:

xip = (1 — ADp; + Aixip + uyy and Ui = SCiIFt +
Vit (2)

Withi=1,...,Nandt =1,...,T. F; represents m X 1 vector of common factors, &; is
also m X 1 coefficients vector corresponding to the unobserved factor loadings and v;;
denotes an idiosyncratic cross-sectionally uncorrelated error term, which follows a K-

unobserved-common factors model to which an idiosyncratic shock is added.

Moon and Perron (2004) test the following null hypothesis of a unit root Hy: A; = 1 for
i =1,...,N which is tested against the heterogenous H;: A; < 1 for some i. (Moon &
Perron, 2004) examine the local power of their test based on the following local

alternative hypothesis:

A=1- 3)

Vi
VNT
Where y; is a random variable with mean p,. The null hypothesis of the local unit root
becomes Hy: po = 0, which is tested against the alternative hypothesis Hy: o > 0. The

authors proposed the use of two consistent t-statistics (t; and tz) with standard normal



41

distribution for the null hypothesis of homogenous unit root hypothesis against the

heterogenous alternative:

4
1 1] Wy
1)\/NT2 tr (Xe—1Q2X{_1) (g_%) 4)

Where @} represents the cross-sectional average of W,'. The statistics t;, and tp are drawn

from an estimator of projection matrix and estimator of long-run variances @2.

To account for the possibility that the DGP exhibits nonlinearity and cross-section
dependence at the same time, the unit root tests developed by Lee and Tieslau (2019) are
employed in this study. Lee and Tieslau (2019) develop an LM-type (Lagrange
multiplier) unit root test that allows for heterogeneous trend shifts such that the trend
break can be located at different periods for different cross-sectional units. Also, their
estimation approach can be modified to correct for the presence of cross-section
dependence in the innovations of the panel. The testing model proposed by (J. Lee &
Tieslau, 2019) is given in Equation (5) as:

Ay = 6{AZir + BiPir—1 + 25:1 dip AVit—p + €t (5)

Note that AZ;; captures the deterministic components that include dummy variables to
capture level and trend shifts, the lagged term, 43;;_,, is introduced to adjust for serially
correlated and heterogeneously distributed innovations. Equation (5) above assumes zero
correlations in the innovations across the panel, which is technically unrealistic. To deal
with cross-correlations in the innovations, Lee and Tieslau (2019) assume that the error

term in equation (5) has the following factor structure:

eir = Aift + Vit (6)

With f; the unobserved common factor. Lee and Tieslau (2019) consider the testing
procedure advanced by Pesaran (2007), which consists of taking the cross-section
averages of the individual series is used as a means to correct for cross-sectional

dependence.
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Ay = 8{AZy + 0;Si,_1 + gSi—y + hASE + 25:191’;) A‘git—p + 25=1dip A‘git—p
+ et (7)

Where S},_, denotes the cross-section averages of lagged levels of the series and 4S;

represents the cross-section averages of the first differences of the series.

Lee and Tieslau (2019) define the null hypothesis of unit root for cross-section unit i as
H,: 0; = 0 for all i, which is tested against the alternative hypothesis H;: d; < 0, for some
i. The panel LM statistic for these hypotheses can be drawn as the standardized version

of the following average test statistic:

- e
=5 & ()

Where (; is the t-statistic for 9; = 0 in the testing regression (7).

5.1.3. Panel Threshold Models

In this thesis, we robustify the empirical evidence by modeling both endogeneity and
threshold effect in the investigation of the FRC hypothesis. It is important to highlight
that these issues have been ignored in previous studies although they matter in the

investigation of the FRC hypothesis.

We employ the recent advanced panel threshold techniques namely PSTRM and DPTRM
models to assess the interaction among oil prices, finance, and institutions. The smooth
transition regression model performs well in the case of cross-country heterogeneity and
captures both smooth and abrupt changes in the data generating process. Modeling the
regime changes in the panel setting remains an important challenge in the empirical
application. In order to capture the original DGP, we allow the model to capture the types
of regime changes by using the panel smooth transition regression proposed by (Gonzales
A, Teravistra T, van Djik D, 2005). Indeed, this approach has been widely to study the
nonlinear relationship between several macroeconomic variables (Allegret, Couharde,
Coulibaly, & Mignon, 2014; Fouquau, Hurlin, & Rabaud, 2008; Senhadji Semlali &
Khan, 2000; Yolcu Karadam, 2018). In this thesis, we employ the panel smooth transition
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technique to explore the possible threshold effect of democratic accountability in the FRC

scenario.

To account for both endogeneity and threshold effect, simultaneously, we use a new
estimation frame developed by (Kremer, Bick, & Nautz, 2013). As highlighted above,
this setting allows us to tackle endogeneity from the nonlinear perspective in contrast to
conventional panel data techniques widely used in the literature (GMM, IV, 2SLS). Given
that it is now widely agreed that both endogeneity and nonlinearity matter in the
relationship between oil prices-financial development-institutions, estimation techniques
ignoring these issues may lead to wrong inferences. This study provides a complete
picture of the financial resource curse by using advanced panel data techniques in order

to cope with previous econometric pitfalls.

5.1.3.1. Panel Smooth Transition Regression

To estimate the threshold level of democratic accountability in the oil price fluctuations
and financial development nexus, we build a panel smooth transition regression model to
accommodate the possible instability due to oil price uncertainties. This approach
perfectly deals with the time-varying nature of the relationship between variables and
model cross-country heterogeneity by splitting the sample based on the estimated
threshold. Another important advantage of this setting is that it does not impose any
restriction in the threshold variable and determines the threshold levels endogenously by

a data-driven approach.

Given the lack of consensus regarding the validity of the financial resource curse
hypothesis, we assume that the linkages between oil price dynamics and financial
outcomes can be either positive or negative, which is not necessarily linear. It is of great
importance to estimate the level of democratic accountability able to shift the effects of
oil prices on financial development. In contrast to previous models interacting variables,
the PSTRM identifies the threshold level of democracy without knowing the original data
generating process of the threshold variable. We believe that the panel smooth transition
regression yields a more precise estimation of the threshold levels of democratic

accountability, which is necessary to mitigate the financial resource curse.
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In general, the panel smooth transition regression model can be specified as follows:

FDEVy = p; + 80Xt + 61X * G(qie; v; €) + € with 14
>0 9

Wherei = 1,2, ...... N and t = 1,2, .....T being the countries under review and the time
dimension of the panel, respectively. FDEV,, denotes the measure of financial
development (dependent variable). y; represents the individual fixed effects, X;; is an
(m x 1) exogenous variables, including the set of time-varying regressors such as oil
prices and the other covariates considered as a driver of financial development. Equation
(9) captures the drivers of financial development from a time-varying perspective under
different regimes of democratic accountability. The error term €;; is assumed to be i.i.d.
G(q;s; y; c) is the transition function which is assumed to be a continuous and smooth

function of the transition variable g;;, corresponding to democratic accountability.

Following Gonzales et al. (2005, 2017), we specify the following exponential transition

function:

G(Si; v;¢) = [1 + exp(—y [17=1(qic —

I (10)

with y standing for the speed of transition across regimes. ¢;, j=1,2.....n is a vector of n-
dimensional location. G(q;;; ¥;c) is restricted between 0 and 1 indicating the two
regimes. Depending on the level of democracy which is the transition variable, the link
between oil price and financial development and its determinants is specified by the
parameter &, in the first regime (when G(q;:; y;¢) = 0) and the effect of X on (X-
elasticity of) financial development equals &, + §; when G(q;;; v;¢) = 1. However,
when q;; shows a higher level, G(q;; y;c) leads to a smooth movement of the

coefficients of regression from &, to §y + &;.* For instance, the effects of oil price on

4 In the PSTR framework, we only interpret the signs of §, and &, rather than their values mainly because
of the large set of coefficients lying between §, and 6;.
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financial development vary across country and time given the value taken by the transition

function as below:

dFDEV,,
X,

=80 + 6,G(qit; V5 ©) (11)

Based on the size of y, the panel smooth transition model can behave like a panel
transition regression proposed by (Hansen, 1999) or a linear panel data model with
individual fixed effects. For instance, a higher value of y implies that the panel smooth
transition model turns into the panel threshold regression, while when y gets close to zero
the panel smooth transition model is similar to the linear panel data with individual fixed
effects. Thus, the panel smooth transition model is flexible enough to accommodate both
types of models. A generalization of the panel smooth transition model with more than

two extreme regimes can be written as:

T
FDEVy = u; + 80Xt + Z & Xie * Gi(at vjs ¢)
j=1

+ Eit (12)

Where Gj(qijt; Vs cj) with j = 1, ...7 is a logistic function as defined in Equation (10). r
+ 1 denotes the number of extreme regimes, although r is the number of transition
functions. Thus, Hy: 7 = 0 test the null hypothesis of no transition function, suggesting
that the model is linear. H;: v = 1 is the alternative hypothesis testing the existence of
one transition function, implying a two regime nonlinear model. By generalizing, r = 2

corresponds to three regimes and two transition functions nonlinear model.

The procedure for estimating the PSTR model involves the use of the fixed effects
estimator to eliminate the cross-country effects and then the NLLS to estimate the
transformed model. Following Gonzales et al. (2005, 2017), we can define the following

estimation procedure for panel smooth transition regression models as:

(1) Test the null hypothesis of linearity against the alternative smooth transition type

nonlinearity (or testing homogeneity against the alternative PSTRM). If linearity is
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rejected, select the appropriate transition variable S;; and the form of the transition

function. Following Gonzales et al. (2005, 2017), the testing sequence is as follows

Hy:y =0 or Hy: 65 = 6;. In order to overcome the unidentified nuisance parameters
problem under the null hypothesis (Luukkonen, Saikkonen, & TerAsvirta, 1988)
suggested replacing the transition function G(q;; v;c) with its first-order Taylor
approximation around y = 0 and to test the equivalent hypothesis based on the following

regression.
FDEVy = p; + 8oXie + 81 X;eqie + 62Xiqfy + - + SmXieQit + €1t (13)

Then, testing the null hypothesis of linearity in Equation (13) can be specified as Hy: §, =
6, = -+ 0,,. This test can be done by an LM-type test and has an F-distribution as below

_ (SSRo—SSR;)/mK
F ™ sSRy/(TN-N-mkK)

1)) (14)

~F(mK,TN — N — K —m(K +

Where SSRo is the sum of squared residuals under H,, and SSRi represents the panel sum
of squared residuals under H; . K represents the set of explanatory variables. T number of

years, N number of countries, m is the order of the logistic transition function in (5).

(i1) Specify the number r of transition functions and determine the number of extreme

regimes which is equal to r+1.

(1i1) Estimate the parameters in the selected PSTRM model using the nonlinear least

squares, once the data have been demeaned (Hansen, 1999; Gonzales et al. 2005, 2017).

(iv) Check the validity of the estimated PSTR model by performing the test of no

remaining heterogeneity.

5.1.3.2. Dynamic Panel Threshold Regression

As indicated previously, our purpose in this part is to explain and present the relevance
of the dynamic panel threshold analysis. Due to the higher chance of endogeneity of oil
prices in the large sample of oil-exporting countries, it is critical to control such a reverse

causality from a nonlinear perspective in order to estimate efficiently the threshold level
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of democratic accountability, which is free from endogeneity issues. Since the oil-
exporting countries under review can shift the dynamics of world oil prices, the
assumption of strong oil price exogeneity may not be valid in some cases. This means
that oil price fluctuations are subject to endogeneity problems partly due to the feedback
effects from financial uncertainty in major oil-exporting countries onto changes in world

oil prices.

To address endogeneity in our panel data analysis under a nonlinear perspective, we
revisit the sensitivity of the baseline findings (obtained from the panel smooth transition
regression) to the dynamic panel threshold model approach introduced by Kremer et al.
(2013). This approach extends the static panel threshold model proposed by (Hansen,
1999) by accounting for endogenous regressors through the use of the generalized method
of moments type estimates. The estimation strategy can be summarized as below: (i) the
forward orthogonal deviations transformation proposed by (Arellano & Bover, 1995) are
used to remove the individual fixed-effects. Such a transformation avoids some statistical
problems related to the serial correlation of transformed errors. (ii) the 2SLS technique is
considered to estimate the dynamic panel threshold model. In this setting, the threshold
value is taken as having the smallest sum of squared residuals. Once the threshold value
is determined, (Kremer et al., 2013) estimate both the time-varying and the time-invariant
regressors in the dynamic panel threshold model by performing GMM type estimators,

which allow for endogeneity.>
(Kremer et al., 2013) used the following setting:
Yie = Bi + 12l (Sie < ) + @223l (Sie > §) + dxye + €y (15)

where subscripts i and t present country and time, respectively. The country fixed effect
is captured by B;, and { is the threshold value, with I(-) being the indicator function of
threshold. z;; represents the regime dependent variable, while x;; stands for the regime
independent control variables including the lagged dependent variables. @; and a,

correspond to the effect of a regime dependent variable on y;; across different regimes.

3 For further details with refer the interested readers to (Kremer et al., 2013).
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(Kremer et al., 2013) used the technique proposed by (Arellano & Bover, 1995) based
on the orthogonal deviations transformation to eliminate fixed effects by removing the
average of the future values of the variables in contrast to previous techniques based on
within transformation and first differencing, which are subject to serial correlation and

inconsistent estimates problems.

(Kremer et al., 2013) transformation technique can be specified as :

T—t

1
€ = |7 7171 i ~ 77 Eirrat Fer)] (16)

The uncorrelatedness of the errors will be maintained as :
Var(ey) = o?ly = Var(e},) = 0?l;_4

Following (Hansen, 1999) the critical values for the threshold variable can be illustrated

as:
r'=[¢: LR < F(a)] (17)

with F (@) indicating the 95% percentile of the asymptotic distribution of LR({). After
identifying {, the regime dependent parameters can be estimated using the GMM

approach.

This method allows us to estimate the threshold level of democratic accountability in the
relationship between oil prices and financial development. Besides, the DPTRM provides
robust results by instrumenting the endogenous term. More importantly, it allows testing
the level of significance of the threshold variable in order to confirm whether the

nonlinear specification is appropriate.

5.1.4 Nonlinear Distributed Lag models

To empirically assess the effects of CTOT shocks on real exchange rates depending on
positive and negative changes in CTOT, we employ the nonlinear autoregressive

distributed lag models advanced by (Shin, Yu, & Greenwood-Nimmo, 2014). This
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approach enables us to identify both linear and nonlinear relations within the same

econometric framework.

The nonlinear panel ARDL is built on the basis of the nonlinear ARDL approach
advanced by Shin et al. (2014), which inherits several advantages such as (i)
accommodating the combination of 1(0) and I(1) variables; (ii) isolating the short and
long-run asymmetries in a nonlinear specification with its error correction representation;
(iii) providing robust results in the presence of omitted variable bias and bi-directional
feedback effects between commodity and currency markets; (iv) establishing an
appropriate model specification for the dynamic heterogeneous panel data model with
large T. These features of the nonlinear panel ARDL approach are intuitively appealing
in our empirical analysis of the relationship between the real exchange rates and real
commodity prices. We estimate our dynamic heterogeneous panel ARDL model using
both the mean group estimator (M. Hashem Pesaran & Smith, 1995) and the pool mean
group estimator (M. Hashem Pesaran, Pesaran, Shin, & Smith, 1999). These approaches
enable estimates of [(0)/I(1) heterogeneous panels for a large sample by jointly estimating
both short- and long-term dynamics. For the sake of brevity, we specify only the
asymmetric nonlinear panel ARDL model in which we decompose terms of trade shocks

into positive and negative partial sums, as follows:

TOT;: = ZATO Zmax (ATOTy;,0) (18)

j=
TOT;; = ZATO Zmln (ATOT;,0) (19)

By embedding the equation above, we formulate the nonlinear panel ARDL (p, q) as

follows:

p—
ARER; = p; + @;RER;;_y + Y TOT,_, + Y7 TOT ,_; + Z 8 ARER;,_j +
j=1

> J(BHATOTY; + 6;4TOT, ) + & (20)
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Where the superscripts (+) and (—) denote the positive and negative partial sums define

in Equation (20). The long-run parameters of interest are calculated as ;" = —; /a; and

B =— 1’;—‘ . p and q refer to the optimal lag orders in the distributed lag component, while

u; and ¢;; represent the fixed effects and error terms, respectively.
The error correction version of Equation (20) in which the short-run dynamics of the
variables are affected by the deviation from long-run equilibrium can be specified as:

p—1
q—1 — -
ARER; = 7;{; 1 + E . 8;; ARER;,_; + ijo(eij-ATOT;t_ j+05ATOT ) +
]:

Mi + Eir (21)

The error correction term ({; ;—;) displays the long-run equilibrium from an asymmetric
perspective while its associated parameter (7;) measures the error-correcting speed of

adjustment.

5.1.5. Interactive Fixed Effects

To explore the effect of CTOT cycles on the cyclicality of fiscal policies, we employ the
new class of panel data models with a factor structure specification, which enables the
researchers to capture both the interactive effects and the conventional additive effects in
the same framework. Taking a cue from the interactive fixed effects initially developed
by Bai Jushan (2009), Kneip et al. (2012) provide a new procedure combining principal
component analysis and smoothing spline techniques to estimating panel data models
with interactive and additive effects. The new class of panel data model proposed by

Kneip et al. (2012) may be formulated as follows:

Yie =a+ B + I+ Z210;x, +v;(0) + wye {i=1