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Foreword

For many years, the economies of the Economic and 
Monetary Community of Central Africa, like most 
of the world’s economies, have been confronted with 
numerous fluctuations in the price of raw materials 
on international markets. For these predominantly 
extroverted economies, that is, those dependent 
on export earnings, these price variations have 
consequences for their macroeconomic performance 
and the conduct of economic policy. Like most economic 
crises in the world in the past, the pandemic caused by 
the new Coronavirus that has been raging since 2020 
has also brought with it many changes. Between the 
confinement measures taken by public authorities 

to curb the spread of the virus and the resulting slowdown in global economic activity, there 
has been an inevitable significant drop in global oil demand. The direct consequence of such a 
scenario is the fall in oil prices on world markets, which is very bad news for the public finances 
of oil-exporting countries.

The main objective of this report is to analyze the effects of oil price fluctuations on the conduct 
of monetary policy in the CEMAC. We start from the observation that oil shocks are the source 
of strong inflationary pressures in these economies. It is the responsibility of monetary policy 
to ensure price stability. Thus, after analyzing the effects of oil price fluctuations on the world 
economy as well as the macroeconomic and financial implications of these fluctuations on the 
economies in 2020, we use a Vector Auto Regressive model to analyze the contribution of oil price 
shocks on the historical dynamics of macroeconomic variables in the various CEMAC countries 
between 2001 and 2020. Then, we use a Panel Smooth Transition Regression model to analyze 
the impact of oil price changes on monetary policy in the CEMAC.

Using data from the Bank of Central African States – for the tender interest rate and the money 
supply – the World Bank – for inflation, GDP growth rate, and the basic budget balance – and 
the National Institute for Statistics and Economic Studies in France – for the oil price – over 
the period 2001 to 2020, we show that oil price variations influence the dynamics of monetary 
variables in the CEMAC as well as the stance of monetary policy decisions. In this sense, we note 
a non-linearity between monetary policy and economic growth in the CEMAC, for a price level of 
48.82 dollars. Thus, below 48.82 dollars, monetary policy can be accommodating or expansionary 
but rather restrictive when prices are above this threshold.

While it is clear that the BEAC’s monetary policy has a decisive role to play in absorbing the effects 
of oil shocks in the CEMAC, it should be pointed out that its effectiveness should be reinforced by 
structural policies implemented by the various states.

To this end, we recommend that the various governments:

1)  Accelerate the Process of Economic Diversification: Such a strategy would make it possible to 
build up sufficient foreign exchange reserves to ensure external monetary stability and withstand 
potential economic shocks. Given that the CEMAC economies can neither act to reduce global 
oil production nor influence the level of prices on international markets, diversifying their 



production would reduce their vulnerability to economic shocks and their high dependence on 
oil export revenues.

2) Promote the Development of the Sub-Regional Financial Market: The aim of promoting 
the development of the sub-regional financial market is to enable companies to have access 
to long-term resources and thus to be more resilient to exogenous shocks. Indeed, the fall 
in barrel prices in oil-exporting countries generally has the corollary of a fall in oil revenues. 
Banks’ financial liquidity is strongly influenced by this, becoming insufficient to grant credit to 
businesses. Working towards the emergence of a regional financial market (the Central African 
Stock Exchange, abbreviated as BVMAC) would make it possible to improve the liquidity of 
companies and strengthen the contribution of the banking sector to financing the economy, 
which is essential for the revival of growth after an exogenous shock.

Founded in 2012, the Nkafu Policy Institute is a non-partisan Think Tank at the Denis & 
Lenora Foretia Foundation that works to catalyze the transformation of African countries by 
focusing on social entrepreneurship, science, technology, health, and the implementation of 
development policies that create economic opportunities for all. The Nkafu Policy Institute is a 
leading African research center with a mission to independently provide in-depth and insightful 
policy recommendations that will enable all Africans to prosper in free, fair, democratic, and 
sustainable economies.

Mrs Fri Lehfune Asanga
Interim Chief Executive Officer  
Denis & Lenora Foretia Foundation
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1. Overview 

The Economic and Monetary Community of Central Africa is an economic area located in Central 
Africa.  The CEMAC has two other structures within it, namely the Economic Union of Central 
Africa, which is responsible for sub-regional economic integration, and the Monetary Union of 
Central Africa, which is responsible for monetary and financial integration.  CEMAC comprises 
six countries, namely Cameroon, Central African Republic, Congo, Gabon, Equatorial Guinea, 
and Chad.  These countries are rich in natural resources, both in the form of solid mines – such 
as iron, gold, manganese, bauxite, etc. – and liquid mines – gas, oil, etc. Despite the diversity of 
natural resources available in these countries, the oil sector remains the “lung” of their economy. 
With the exception of the Central African Republic,1 all CEMAC countries are net exporters of oil, 
their main export. 

According to the Commodity Research Bureau2 September 2020 ranking, CEMAC countries are 
among the top forty oil-producing countries in the world.  According to this source, Congo is the 
first oil-producing country in the sub-region, occupying the 31st place in the world and 6th place 
in Africa with a production of nearly 282,000 barrels per day in September 2020 against 272,000 
in August 2020. It is followed by Gabon (36th in the world and 8th in Africa with a production 
of nearly 170,000 barrels per day); Equatorial Guinea, which occupies the 37th place in the world 
and 9th in Africa with an estimated oil production of 123,000 barrels in September 2020; Chad 
(38th in the world and 10th in Africa) with a daily production of 113,000 barrels in September 
2020 and finally, Cameroon which occupies the 44th place in the world and the 11th place in 
Africa with a daily production estimated at 66,000 barrels in September 2020 against 67,000 
barrels in August 2020.

In several of these countries, the situation of the oil market largely explains the inflationary 
pressures that are generally observed.  Monetary policy, whose main objective is to ensure 
price stability, therefore has a major role to play.  The challenge is to prevent the inflationary or 
deflationary risk resulting from oil price fluctuations from curbing economic growth.

1.  The Central African Republic is the only CEMAC country that does not produce oil to date
2.  https://tradingeconomics.com/commodity/crb
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Table 1: Ranking of Crude Oil-Producing Countries in Africa in 2020
(Thousands of Barrels per day)

Classification Country
September 

2020
August 2020

1 Libya 1,224 1,108

2 Nigeria 1,174 1,329

3 Angola 1,145 1,219

4 Algeria 863 862

5 Egypt 562 572

6 Republic of Congo 282 272

7 Ghana 196 197

8 Gabon 170 150

9 Equatorial Guinea 123 138

10 Chad 113 114

11 Cameroon 66 67

12 Sudan 59 61

13 Côte d’Ivoire 36 36

14 DRC 23 23

15 Tunisia 22 34

16 Niger 9 9

17 Morocco 0.16 0.16

Source: CRB (2020)

CEMAC countries are small open economies and cannot influence the evolution of commodity 
prices on international markets. Therefore, these economies, that are “price takers,” are also 
extroverted, fundamentally dependent on export earnings, which makes them very vulnerable to 
terms of trade shocks.3 Indeed, the terms of trade for these countries are linked to the evolution of 
relative prices of raw materials, mainly oil, this is because most CEMAC economies are not very 
diversified, unlike many other oil-producing countries in the world.

Table 2: Contribution of Oil to CEMAC Exports in 2019

Country Cameroon Congo Gabon Equatorial Guinea Chad

Crude Oil 33.81% 76.44% 54.93% 64.62% 85.48%

Other Export 
Products

66.19% 23.56% 45.06% 35.37% 14.52%

Source: BEAC (2019)

Since resource prices are determined by development in the global economy, their economic 
effect on exports remains very strong.  In such a context, cyclical economic policies (which act 
in the short term instead of long-term structural policies) should play a major role in stabilizing 
economies in the event of a major commodity price shock on international markets. For example, 
counter-cyclical fiscal policies, which build up fiscal buffers during increase phases and use them 
when downturns occur, can protect small commodity exporters exposed to global price volatility. 
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However, to strengthen the resilience of these economies to large commodity price fluctuations, 
monetary policy must interact with monetary policy, which has the important objective of 
mitigating inflation volatility. According to the International Monetary Fund (2012), fiscal policy 
would be more effective under inflation targeting and exchange rate flexibility.

Figure 1: Profits From Oil (% of GDP)

Source: World Bank (2018)

Despite the economic consequences of natural resource price fluctuations on exporting countries, 
they remain more concerned about the exhaustibility of their resources, intergenerational equity, 
and the risk of the “Dutch disease” associated with their discovery. Yet, their macroeconomic 
performance tends to evolve with the cycles of these prices on the international markets. Economic 
growth and external and fiscal balances deteriorate (improve) during downturns (upturns), 
whether these are sustained or fluctuations limited to a few years.  The IMF (2012) states that 
“price levels driven by unexpected changes in global activity (demand) have a significant impact 
on exporters’ real activity and their external and fiscal balances, while the effects of unanticipated 
changes in global commodity production (supply) are not always significant.” The effect is 
generally stronger on oil exporters than on countries exporting other commodities.
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Figure 2: Evolution of the Fiscal Balance, Economic Growth Rate and Barrel Price 
in CEMAC Countries Between 2014 and 2019

 Source: World Bank (2019)

Figure 2 above illustrates this statement by the International Monetary Fund (2012) and presents 
the evolution of the budget balance, the economic growth rate, and the barrel price in some CEMAC 
countries between 2014 and 2019. It shows that the budget balance and real GDP growth rates in 
these countries are positively correlated with barrel prices, an increase in prices resulting in an 
improvement in the budgetary balance and an increase in the level of growth. This illustration 
also makes sense in the context of the health crisis caused by the COVID-19 pandemic.4 This 
crisis is reflected in the instability of world market prices, mainly due to the slowdown in global 
economic activity linked to the containment measures established by the governments of each 
country to curb the spread of the disease. Thus, Brent crude oil, which was close to $70 in January 
2020, dropped below $30 in April 2020, the lowest level in more than a decade. This drastic drop 
in oil prices has naturally had significant effects on the CEMAC economies, whose oil resources 
contribute essentially to supporting growth. 

4.  COVID-19 is an emerging infectious disease caused by the SARS-CoV-2, which appeared in Wuhan, 
China, on November 16, 2019, in central China before spreading throughout the world. This disease has 
reached the CEMAC countries since March 6, 2020 and was declared a pandemic by the World Health 
Organization on March 11, 2020. Its impact on economies and societies around the world is undeniable.
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Figure 3: Evolution of the Price of Brent Spot Europe FOB Between (in Euros per Barrel)

Source: INSEE (2020)

The CEMAC countries have lost nearly CFA F 500 billion in oil revenue, that is, approximately 
$844.4 million year-on-year in the first quarter of 2020, which is a real loss of income for the 
countries of the region. These economies are fundamentally dependent on export revenues. In the 
Congo, whose economy is highly dependent on oil,5 expected oil revenues in 2020 were estimated 
at CFA F 531 billion, compared with the 1 188 initially expected. One of the direct consequences 
of the fall in oil prices recorded in April 2020 was the downward revision of the state budget by 
almost 50.22%. According to the BEAC, oil products in the CEMAC in the first quarter of 2019 
alone accounted for almost 85% of sub-regional exports, of which 77.4% was oil. However, in the 
first quarter of 2020, the overall index of commodity prices exported by CEMAC dropped by 14.9% 
due to the fall in the price of a barrel of crude oil due to the coronavirus health crisis.

In addition to the sharp fall in oil prices seen on international markets in April 2020, it is worth 
recalling that the world experienced a similar scenario in the first quarter of 2016, with most 
oil-exporting countries running current account surpluses well before then. Due to higher-than-
expected international supply, a strong dollar, and weak global demand, particularly from China, 
the Eurozone, and Japan, oil prices dropped so sharply that they were at their lowest level for 10 
years from January 2015. 94.3 per barrel in March 2012 to around 29 euros per barrel in January 
2016, sending most oil-exporting countries into a prolonged period of economic recession. The 
prices of the two benchmark barrels, Brent in London and West Texas Intermediate in New 
York reached their lowest levels since 2009; WTI was worth around $35 per barrel while Brent 
was trading at EUR 29. This decline in oil prices has significantly reduced government revenues 
and financing capacities in most countries, which have been left with a “double deficit” in their 
current accounts and government budgets.
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Figure 4: Brent Crude Oil in Euros per Barrel Between January 2011 and December 2016

Source: INSEE (2016)
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2.  Effects of Oil Price Fluctuations on 
the World Economy in 2020

2.1.   Transmission Channels of Oil Shocks on the World Economy

Identifying the transmission channels of oil shocks is an essential step in analyzing the observed 
fluctuations in economies. It is important to first determine if it is supply shocks or demand 
shocks or whether the economy in question is a net exporter or importer of oil. The extent of 
the effects of oil price changes on the economic situation and the channels of transmission to 
the economy will therefore depend on the degree of dependence of each country on oil. This 
dependence can be analyzed on the basis of certain parameters such as the share of the oil sector 
in Gross Domestic Product, the share of local intermediate goods (% of GDP), oil exports (% of 
GDP), oil imports (% of GDP), the investment rate (% of GDP) and external debt (% of GDP).

By definition, an oil shock will be assimilated to a supply shock if the variations of the oil price 
increase the costs of production and do not affect in any way the consumption decisions of 
households. If we admit, for example, that the production function is of the “Cobb-Douglas” type 
and thus links production to capital, labor, and energy, any exogenous fall in the supply of energy 
would be systematically translated by a reduction in the production of companies. 

However, an oil shock will be assimilated to a demand shock when it affects the consumption 
decisions of households. In the case of nominal rigidities, this could deepen the distortions between 
wages and prices. In the short term, demand shocks would affect the economic performance 
of exporting countries, notably by reducing the marketing of energy-intensive consumer and 
investment goods. 

For oil-importing countries, where lower oil prices are undoubtedly an opportunity to boost 
economic growth, several channels for the transmission of oil price fluctuations to the economy 
have been identified. From a theoretical point of view, the rise in oil prices would lead to an 
increase in the cost of intermediate consumption followed by a slowdown in production and 
productivity; a transfer of wealth from net oil-importing countries to net oil-exporting countries; 
a rise in inflation followed by second-round effects linked to wage adjustments;6 a fall in the 
consumption of durable goods and investment. For many authors, such as Verdier-Chouchane 
(2015),7 oil price variations would affect economies via the following channels: inflation, interest 
rate, external debt, public spending, and global economic recovery.

6.  If oil prices remain at high levels, households may demand wage increases to compensate for the 
decline in their purchasing power and shift the price trend towards the wage-price spiral.
7.  Audrey Verdier-Chouchane (2015), “Modélisation du choc pétrolier de 2014 dans les pays 
importateurs de pétrole en Afrique du Nord,” Bureau de l’économiste en chef | AEB Volume 6 Issue 4 
2015.
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• The Inflation Channel: For oil-importing countries, a drop in oil prices is a priori good 
news. Indeed, this fall leads to a decrease in the energy bill, which reduces production costs, 
promotes the competitiveness of companies, mainly those operating in energy-intensive 
sectors such as transport, increases production and improves the purchasing power of 
households thanks to the resulting reduction in the price of goods and services. However, in 
an environment of very low inflation, lower oil prices would increase the risk of a deflationary 
process emerging, which would be detrimental to growth.

Figure 5: Oil Prices and Inflation in the US, Eurozone, and China in 2020

Source: CRB (2020)

• The Interest Rate Channel: In oil-importing countries, oil price shocks are generally 
considered to be “stagflationary” shocks, that is, shocks that simultaneously push prices up 
and GDP growth rates down. In response to a continued rise (fall) in inflation following an 
increase in barrel prices, monetary authorities in oil-importing countries may be tempted to 
tighten (loosen) monetary policy; this may cause, among other things, an attraction (flight) 
of foreign capital and consequently an appreciation (depreciation) of the currency.

• The Public Expenditure Channel: Several oil-importing countries have chosen to subsidize 
the prices of oil products. However, the significant fluctuations in oil prices should encourage 
the authorities in these countries to undertake reforms towards the gradual abandonment 
of these subsidies. At the budgetary level, lower spending on subsidies would permit an 
increase in other spending to reduce poverty or invest in infrastructure to improve growth. 
Lower world oil prices would, therefore undeniably be an opportunity to boost economic 
growth for net oil-importing countries.
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• The External Debt Channel: oil-importing countries can benefit from changes in oil prices 
through a reduction in external debt.  A fall in oil prices would reduce the expenditure bill 
of oil-importing countries, thereby improving the fiscal balance without resorting to new 
external borrowing or official development assistance. However, as oil prices are correlated 
to the dollar rate, the expected effect of a drop in oil prices on the external debt and interest 
payments of these countries is not always achieved.8

• Global Economic Recovery: oil-importing countries are expected to benefit from lower oil 
prices due to the recovery of the global economy, with its positive externalities on demand 
for intermediate and consumer goods in the countries concerned. In this respect, the fall 
in the price of oil naturally leads to a fall in the revenues of oil-exporting countries, which 
effectively reduces their imports from developed oil-importing countries. This results in a 
loss of activity for the latter, which mitigates the positive effect on the growth of the fall in 
oil prices.

For net oil-exporting countries, oil price shocks affect economies through:

• Terms of Trade: An increase in oil prices, which would manifest itself in the short term 
through an increase in the energy bill of oil-importing countries, would favor a redistribution 
of wealth in favor of these countries, mainly through the balance of trade, which would lead 
to a drain on the purchasing power of companies and households in net oil-importing 
countries (Dohner, 1981; Abeysinghe, 2001). When oil prices fall on international markets, 
the trade balance of oil-importing countries – such as those in the European Union – tends 
to improve compared to net oil exporters such as the United States.

Figure 6: Balance of Trade (BoT) Situation in the US, China and the, EU in 2020

Source: CRB (2020)

8.   For example, if in the euro area the fall in the price of oil is accompanied by a fall in the euro against 
the dollar, this will mitigate the fall in the price of oil denominated in dollars. The overall impact on the 
European economies will then not be as strong as the size of the fall in oil prices would suggest. 
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• Foreign Currency: Net oil-exporting countries benefit from higher oil prices as it improves 
the performance of their oil activities and induces additional inflows of foreign currency 
called “petrodollars.” This leads to an improvement in the fiscal balance of net oil-exporting 
countries and an increase in the demand for foreign goods in favor of net oil-importing 
countries – especially for extroverted economies, such as the CEMAC.

• Domestic Prices and Inflation: Higher oil prices lead to lower inflation in net oil-exporting 
countries, which encourages domestic consumption due to higher corporate profits on the one 
hand and higher household disposable income on the other hand. Companies are revising 
their investment plans upwards and accelerating hiring decisions accordingly. On the other 
hand, in oil-importing countries, the erosion of the profitability of the most energy-intensive 
sectors leads to a reallocation of demand, capital investment, and labor between sectors in 
favor of those with less intensive energy, which may eventually affect the unemployment rate 
(Loungani, 1986).9

However, it is important to note that these transmission channels may be more or less active 
depending on the magnitude or duration of the oil shock. In the following sub-section, we 
analyze the characteristics of some oil shocks, including the one caused by the 2019 Coronavirus 
health crisis.

2.2.     Characteristics of the COVID-19 pandemic oil shock

Several factors of uncertainty and instability of oil demand and supply fuel the fluctuations of oil 
prices on international markets. These factors are technical and economic (which refer to market 
fundamentals) and geopolitical or strategic in nature. With regard to technical and economic 
factors, oil prices can be influenced by the global supply of major producing countries but also by 
the global demand of major importing countries.

The global supply of oil can be influenced by the thirteen10 countries of the Organization of the 
Petroleum Exporting Countries (OPEC), which today control about three-quarters of the world’s 
reserves and account for 42% of world production, including almost 60% of exports. These 
countries have real power in setting world oil prices through supply. In 2000, OPEC formally set 
the price band for oil and established a system of production regulation. When the cost of the 
basket of seven world crude oils is below $22 per barrel for ten consecutive working days, OPEC 
can decide to reduce its production by 500,000 barrels per day. Conversely, if prices are above $28 
a barrel for 20 consecutive business days, OPEC may decide to increase production.” Other non-
OPEC countries can also influence the price of oil on international markets. These include the 
United States, Russia, Canada, China, and Brazil, whose joint production reached about 31,749 
barrels per day in November 2020, according to the Commodity Research Bureau.

9.  Oil Price Shocks and the Dispersion Hypothesis (repec.org)
10.  Algeria, Angola, Gabon, Libya, Nigeria, Equatorial Guinea, Republic of Congo, Venezuela, Saudi 
Arabia, United Arab Emirates, Iraq, Iran, Kuwait.a
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Figure 7: Evolution of World Oil Production and Price per Barrel (1990-2019)

Source: INSEE & International Energy Agency

Fluctuations in world barrel prices can also be caused by significant changes in global oil demand. 
Indeed, when global demand falls as it did in March-April 2020 due to containment measures 
put in place by the world’s governments to curb the spread of the disease and thus slow down 
global economic activity, Oil prices have fallen by almost $20 from an average of $62 per barrel in 
the third quarter of 2019 to around $20 per barrel, a drop of almost $42 per barrel.11

Oil prices can also be influenced by exogenous factors that cannot be predicted, such as political 
factors, weather, and the value of the dollar. Political factors include geopolitical uncertainties 
in the Middle East, which holds 60% of the world’s proven oil reserves – instability in Iraq, the 
Iranian nuclear crisis – as well as socio-political crises in certain major oil-producing countries 
such as Nigeria, Venezuela, Norway, and Russia, to name but a few. An example of this is the 
attacks on Saudi Arabian facilities in September 2019, which caused the price of oil to rise to 
$72 per barrel from $62 per barrel in September 2019 (Commodity Research Bureau, 2019).12 The 
resurgence of these geopolitical hazards necessarily fuels the risk of oil supply disruptions, which 
creates supply instabilities and increases oil prices.

Similarly, weather-related factors can distort supply and demand and exacerbate oil price 
pressures. For example, Hurricane Katrina in 2005, which occurred in the Gulf of Mexico, which 
alone accounts for 30% of the US’s oil needs and 24% of its gas needs, and which severely and 
permanently affected US refining capacity by 5%. The hurricane reduced production in the Gulf 
of Mexico to 1.379 million barrels of crude oil per day compared to about 1.5 million barrels of oil 
in normal times and 8.299 million barrels of gas per day, or 90% of pre-disaster oil production 
and 83% of gas production. The price of a barrel of oil reached $70 (58 euros), whereas it was 
around $50 before the hurricane. Added to this is the seasonal effect of oil demand, which varies 
according to the season. In colder countries, oil demand typically falls after winter (specifically 
in May), then rises and slightly slows down in August and November, increase at the end of the 
fourth quarter. The difference between the maximum and minimum depends on the weather and 
can be between 2 and 4 mb/d.

11.   https://prixdubaril.com/comprendre-petrole-cours-industrie/68884-prix-petrole-chute-lourdement-
avril-2020.html
12.   https://prixdubaril.com/comprendre-petrole-cours-industrie/68884-prix-petrole-chute-lourdement-
avril-2020.html
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Finally, it should be noted that the dollar rate is another critical factor influencing the price of oil 
on the international markets. The US dollar is the currency used for most of the world’s crude oil 
transactions. So, when the dollar depreciates and becomes weaker, oil-producing countries earn 
less money on the crude they sell. They may therefore compensate for this by reducing production 
in order to raise the level of oil prices.

Figure 8: Simultaneous Evolution of the Oil Price and the Euro/Dollar Exchange 
Rate Between March 2019 and December 2020

Source: CRB & INSEE (2020)

Prior to the drop in oil prices caused by the coronavirus health crisis in 2020, prices averaged 
around USD 64/barrel in 2019, down almost USD 6 on average from 2018 levels. Indeed, prices 
started to fall when cooperation between Saudi Arabia and Russia on production levels ceased, 
but then fell dramatically as a result of containment measures put in place by the governments 
of each country, which had the major effect of slowing down virtually all economies and 
consequently reducing their demand for oil. Average prices dropped below $30 in March 2020 
and to just under $20 in April 2020.

In view of the above, the main reason for the fall in oil prices during the 2019 coronavirus health 
crisis is the drop in global oil demand, particularly in the United States and China, which were hit 
hard by the health crisis. For the 13 OPEC countries, crude oil demand has been revised downwards 
by 0.7 million barrels per day to 22.6 mbpd, about 6.7 mbpd lower than in 2019. Oil prices fell 
back below $40 after the rise in coronavirus infections in major economies raised doubts about a 
sustainable recovery. The pandemic has hit oil demand due to the global economic slowdown, as 
movement restrictions, teleworking, and reduced travel has led to a drop in energy consumption.

According to estimates from the Bank of Central African States, energy prices in CEMAC rose 
by 5.7% in the fourth quarter of 2020, after 38.3% in the third quarter and a 36.6% decline in the 
second quarter. This development is a sign of an increase in the price of a barrel of oil (2.1%) and 
natural gas (22.4%).  This upward trend in energy prices is attributable to oil. In the fourth quarter, 
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oil prices averaged $43.6/barrel, up from $42.7/barrel in the third quarter and $30.29/barrel in 
the second quarter. This increase in the level of oil prices is the result of optimism linked to the 
COVID-19 research, the passage of Hurricane Laura, which caused massive production cuts in 
the Gulf of Mexico, the hope of greater demand from China, the world’s largest importer, and 
the United States, not to mention the prospects of a drop in production by the OPEC+ member 
countries, with the record volume produced from May to July 2020.

Indeed, to strengthen the resilience of oil-producing countries to the 2019 coronavirus health 
crisis marked by falling oil prices, OPEC and non-OPEC countries (US, China, etc.) have decided 
to reduce their overall crude oil production by 9.7 mb/d from May 1, 2020, for an initial period of 
two months. Subsequently, they agreed that there would be a downward adjustment of 7.7 mb/d 
until the end of the year and 5.8 mb/d until 30 April 2022 against the 1.7 mb/d that had been 
agreed at a meeting held on December 6, 2019, between these countries. In the CEMAC, these 
reductions concern the Republic of Congo, Equatorial Guinea, and Gabon.

These variations in oil production in CEMAC, combined with the significant downward 
fluctuations in the price of oil on international markets, are not without consequences for the 
conduct of stabilization policies (single monetary policy and national budgetary policies).  Indeed, 
these economies, which are extroverted, suffered a significant loss of budgetary revenue in 2020, 
with crude oil constituting the main export resource. In Equatorial Guinea13, for example, the 
GDP growth rate remained negative (-8.1% in 2020 after -6.1% in 2019) due to the decrease in oil 
production and the downward fluctuations of oil prices on international markets. Provided that 
such a country continues to look for ways to diversify its economy, the possibilities of avoiding a 
severe economic decline in the short term are increasingly limited.

Table 3: Estimated Loss of Oil Value for CEMAC Countries at Different Oil Prices in 2020 
(US $ million)

Oil price (dollars/barrel) $55 $40 $30

Cameroon 425 964 1,323

Congo 1,750 2,959 3,764

Gabon 1,360 2,307 2,938

Equatorial Guinea 1,466 2,535 3,248

Chad 620 1,369 1,868

Source: African Union (2020)

13.   Equatorial Guinea is the largest oil producer in Africa with no refineries and therefore depends on 
crude oil production and exports for all its oil revenues.
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2.2.   Effects of Oil Production and Price Changes on the Global Economy
In 2019, global economic growth has slowed, against the backdrop of Brexit uncertainties, trade 
tensions between the world’s two largest economies, China and the United States, which have 
led to higher tariffs and dampened business confidence, and structural factors related to weak 
productivity growth and aging demographics in advanced economies (IMF, 2019).14 This global 
growth rate was estimated at 2.8% in 2019, against 3.6% in 2018. Reflecting this development, 
trade in goods and services declined to 1% in 2019, after 3.7% in 2018. Global inflation averaged 
3.4% in 2019, down from 3.6% in 2018, in line with lower oil prices. In advanced countries, inflation 
was 1.4% in 2019, down from 2.0% in 2018, while in emerging and developing countries, it rose 
from 4.8% in 2018 to 5.0% in 2019. In Sub-Saharan Africa, inflation rose very slightly from 8.3% 
in 2018 to 8.4% in 2019.

In response to the weak economic situation, most emerging and advanced countries have 
implemented an accommodating monetary policy. In the United States, for example, the US 
Federal Reserve changed its monetary policy stance by reducing its main policy rate to the 
1.50% to 1.75% range. In the European Union, the Bank of England and the ECB kept their main 
refinancing rates unchanged at 0.75% and 0%, respectively. It adopted additional accommodating 
measures in view of the weakness of inflation, which remained below the 2% target. Thus, the 
ECB lowered its deposit rate by 10 basis points, from -0.40% to -0.50%, and resumed its asset 
purchase program. In emerging countries such as Russia, the faster-than-expected slowdown 
in inflation and weak economic growth forced the Bank of Russia to cut its key rate from 7.75% 
to 6.25%. The trend was similar in other emerging countries, where the central banks of Brazil, 
India, and South Africa cut their key interest rates from 6.50% to 4.50%, from 6.50% to 5.15%, and 
from 6.75% to 6.50%, respectively. The Central Bank of the People’s Republic of China kept its 
main interest rate unchanged at 4.35%.

In 2020, the global economy was hit hard by the ravages of the 2019 coronavirus health crisis. 
Between the containment measures put in place by governments in various countries to curb 
the spread of the disease and the sharp drop in oil prices due to the decline in global production, 
global economic growth deteriorated sharply compared to 2019. According to the IMF’s October 
2020 projections, global growth, estimated at 2.8% in 2019, has fallen significantly (7.2%) to 4.4% 
in 2020. The graph above shows the evolution of world growth in both advanced, emerging, and 
developing countries.

Furthermore, according to the IMF (2020), average inflation in advanced countries has dropped 
by 1.3 percentage points since the end of 2019 to 0.4% year-on-year in April 2020, while in 
emerging countries, it has dropped by 1.2 percentage points to 4.2%. In general, the fall in prices 
due to lower aggregate demand and lower fuel prices would have more than offset the increases 
caused by higher costs associated with supply disruptions.

In response to the economic and social impact of the health crisis, most countries around 
the world have decided to ease monetary policy.15 Indeed, all central banks have lowered their 
interest rates, most of them have intervened in foreign exchange markets, and about half of 
them have reduced the reserve requirement ratio of banks, which has provided liquidity to the 

14.  https://www.elibrary.imf.org/view/IMF011/26120-9781498321570/26120-9781498321570/ch01.xml.
15.   In the world at large, the effectiveness of monetary policy in countering the effects of oil price 
changes on the consumer price index has been proven; the increasing independence of central 
banks and the adoption of price stability objectives based on inflation targeting have contributed 
to this development. Indeed, with inflation targeting, the central bank is able to anchor the inflation 
expectations of economic agents, thus preventing temporary inflationary shocks from becoming 
entrenched in a more generalized and lasting rise in the inflation rate.
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financial system and eased credit conditions (IMF, 2020). The US Federal Reserve and the Bank 
of England, for example, have lowered their key rates to what they consider to be their effective 
floor, that is, 0-0.25% and 0.1%, respectively. The European Central Bank and the Bank of Japan 
have adopted very accommodating monetary policies since 2019, with negative interest rates of 
-0.5% and -0.1%, respectively. In some emerging countries such as Thailand, Mexico, and South 
Africa, monetary authorities opted for unconventional monetary policy measures16 due to the 
limited scope for further reductions in policy rates on the one hand and the sharp deterioration 
in market conditions on the other. The Reserve Bank of Australia, for example, broke new ground 
by announcing a government bond purchase program to cap 3-year yields at 0.25%.

Figure 9: World Economic Growth in 2019 and 2020

Source: Author from FMI data (2020)

 

16.   Basically, unconventional monetary policies consist of the central bank (1) buying securities on a 
massive scale to flood the market with liquidity, and eventually lowering long-term interest rates; (2) 
lending money to banks on condition that they increase their outstanding credit to individuals and 
businesses; (3) charging interest on the amounts deposited by commercial banks with the central bank.
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Table 4: Macroeconomic Situation of the Top 20 Oil Producing Countries in the 
World in 2020

COUNTRY

Oil 
Production 
in 
November 
2020 
(Thousands 
of Barrels/
Day)

Oil 
Production 
in October 
2020 
(Thousands 
of Barrels/
Day)

Gross 
Domestic 
Product 
(in 
Billions of 
Dollars)

Annual 
Growth 
Rate of 
GDP

Key 
Interest 
Rate

Inflation 
Rate

Unemploy-
ment Rate

Budget 
Deficit

Public 
Debt 
in % of 
GDP

United States 11,124 10,419 21,433 -4.3% .25% 1.4% 6.3% -4.6% 107.6%

Russia 9,594 9,562 1,700 -3.1% 4.25% 5.2% 5.9% 1.8% 12.2%

Saudi Arabia 9,103 8,980 793 -3.8% 1% 5.3% 8.5% -4.5% 22.8%

Canada 4,293 3,789 1,736 -7.1% .25% .7% 9.4% -1.5% 88.6%

China 3,864 3,918 14,343 6.5% 3.85% -.3% 5.2% -2.8% 52.6%

Iraq 3,807 3,857 234 4.4% 4% 4% 7.9% -.9% 68.3%

Brazil 2,874 2,907 1,840 -3.9% 2% 4.56% 14.1% -5.9% 75.79%

United Arab Emirates 2,609 2,578 421 1.6% 1.5% -2.09% 2.64% -.8% 18.60%

Kuwait 2,325 2,295 135 -8% 1.5% 2.95% 2.17% 4.7% 11.8%

Iran 2,084 2,022 445 -2.8% 18% 46.2% 9.8% -4.4% 37.9%

Mexico 1,682 1,699 1,269 -4.5% 4.25% 3.54% 3.8% -1.6% 45.5%

Kazakhstan 1,671 1,583 180 -2.8% 9% 7.4% 5% -1.8% 19.9%

Norway 1,629 1,503 403 -.2% 0% 2.5% 5% 6.4% 40.6%

Qatar 1,530 1,530 183 -4.5% 2.5% -3.37% .1% .9% 65.8%

Nigeria 1,382 1,174 448 -3.62% 11.5% 15.75% 27.1% -3.4% 29.1%

Libya 1,164 1,215 52 4% 3% 1.3% 17.3% 3.9% -.2%

Angola 1,133 1,145 95 -5.8% 15.5% 25.1% 34% -.7% 111%

Oman 944 917 77 -.8% .5% -1.42% 3.1% -7% 47.5%

United Kingdom 889 794 2,829 -9.3% .1% .6% 5% -1.8% 80.7%

Source: CRB (2020)
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3.   Macroeconomic and Financial 
Implications of Oil Price Fluctuations on 
CEMAC Economies in 2020

3.1.    Macroeconomic Situation of CEMAC Countries

In 2019, the price of a barrel of oil, estimated at $71.5 in 2018, has fallen to $64 per barrel in 2019, 
leading to a slowdown in the growth of Gross Domestic Product in nominal terms in the sub-
region to 3.2% in 2019 compared with 6.3% in 2018. In fact, according to the BEAC, economic 
growth is estimated at 2.1% in 2019, compared with 1.8% in 2018, due to a slight improvement 
in oil sector activities, combined with continued growth in non-oil sector activities. As a result, 
oil sector growth stood at 2.1% in 2019, against 1.2% in 2018, growing at a higher rate than the 
non-oil sector – 2% in 2019, against 1.9% in 2018. The inflation rate dropped to 2%, against 2.2% 
at the end of December 2018. The money supply (M2) also increased by 5.8% to 2 151.7 billion in 
December 2019, in conjunction with the development in its counterparts.17

Given the dependence of CEMAC countries on the terms of trade, mainly with regard to oil export 
revenues, the expansion of the oil sector in 2019 has naturally contributed to the improvement in 
the budgetary situation of all the countries in the sub-region, which has gone from a deficit in the 
commitment-based budget balance of -0.3% of GDP in 2018 to 0% of GDP in 2019.

In 2020, as shown in the table below, the fall in crude oil prices, a direct consequence of the 
containment measures put in place by governments to curb the spread of the disease, the resulting 
drop in internal and external demand, not to mention the depreciation of the US dollar,18 have 
forced most CEMAC countries to rectify their budget laws. In Cameroon, the 2020 state budget 
was rectified by an order signed on June 3, 2020. The pre-crisis budget, which now stands at CFA 
F 4 409 billion as opposed to the CFA F 4 951.7 billion initially forecast, provided for GDP growth 
of 4%, inflation of 2.2%, and a budget deficit of -2.1% on the basis of an estimated oil price of USD 
54.4 per barrel. In May 2020, the IMF projected GDP growth at -1.2% 2020, the budget deficit at 
-4.5%, and the price of oil averaging $36.7 per barrel over the year. This deficit was mainly financed 
by support from Cameroon’s technical and financial partners, such as the IMF and the World 
Bank, which accounted for almost two-thirds – CFA F 589 billion, or 60% – of the deficit, in the 
form of budgetary support and exceptional financing, including CFA F 118 billion for the debt 
moratorium.

17.  According to the BEAC (2019), the evolution of monetary and credit aggregates in the CEMAC in 
2019 resulted in a growth in domestic credit outstanding of 4.2% compared to its level in 2018, to stand 
at 11 947.0 billion; an increase in the net claims of the monetary system on States to 4 131.4 billion in 
2019 (+ 766.8 billion) compared to their level in 2018; - an increase in the net foreign assets of mone-
tary institutions of 158.2 billion at the end of the 12 months of 2019, to stand at 2 667.2 billion, due to 
the intensification of repatriation of export earnings, resulting from the rigorous application of the new 
exchange regulations. 
18.   Most export expenditure is denominated in dollars.
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In Congo, the rectifying finance law promulgated on May 13, 2020, showed a budget deficit of 13% 
and a financing requirement of CFA F 1,220 billion, an increase of CFA F 803 billion compared to 
the initial finance law. This budget deficit is linked to the drop in oil export revenues (due to the 
fall in oil prices), coupled with the significant budgetary expenditure incurred by the government 
to curb the spread of the pandemic. This expenditure amounted to CFA F 147 billion, with CFA F 
22 billion earmarked for the COVID Fund, CFA F 100 billion for the Solidarity Fund, and CFA F 
25 billion for a guarantee fund to support the cash flow of companies having difficulty honoring 
their commitments to banks.

In Gabon, the finance law has also been modified in view of the drop in oil prices caused by the 
2019 coronavirus health crisis. This rectifying law adopted in June provided for a budget that 
was 9% lower than the initial forecasts, on the assumption that the average price of oil for the 
year would fall sharply ($30 against $57 in the initial law). Investment spending was reduced by 
a quarter, and operating expenditure, notable salaries, remained unchanged. The country’s debt 
increased by about 7%, from 55.6% to 62.4% (CRB, 2020).

In Equatorial Guinea, the spread of the virus was less virulent than in many countries around the 
world, but the economic impact of the health crisis was more aggressive. Indeed, before the 2019 
coronavirus pandemic, Equatorial Guinea had already been experiencing a downward trend in 
oil production for several years. Between 2019 and 2020, oil companies saw their extractions fall 
by 8.3% for oil and 14.9% for gas. Since the beginning of the 2010s, oil revenues have begun to 
fall, from CFA F 5,660.8 billion in 2012 to CFA F 1,779.9 billion in 2019 (BEAC, 2019).19 The direct 
consequence of this decline is the slowdown in economic growth (around -5% in 2019 compared 
with 8.4% in 2012) and the gradual halt to major infrastructure works. In 2020, the real growth 
of the economy remained negative (-6.1% according to CRB estimates), with a public debt ratio 
estimated at 41.1% of GDP.

In Chad, a rectifying finance law was also adopted to deal with the economic and social 
repercussions of the 2019 coronavirus health crisis. In this regard, a 50% reduction in the patent 
and contributions to the general tax in full discharge, as well as the suspension of spot tax 
audits and general accounting audits, were put in place by the Chadian government to help local 
entrepreneurs cope with the crisis. In addition, the authorities have increased health spending 
by about 0.3% of non-oil GDP (CFA F 15 billion), 60% of which should be financed by external 
aid. It should be noted that with the outbreak of the COVID-19 pandemic and the sharp fall in 
international oil prices, the outlook for the Chadian economy in 2020 has changed radically. The 
real growth of the economy, estimated at 3.9% of GDP before the crisis, has dropped to -0.1% after 
the crisis (IMF, 2020). According to the same source, the oil GDP growth projected at 7.5% before 
the crisis is estimated at 2.4% of GDP after the crisis. As a result, the budget deficit was estimated 
at 4.6% of non-oil GDP due to limited access to domestic financing and shrinking fiscal space 
(IMF, 2020).20 Chad is at high risk of external debt distress (IMF, 2020). In general, most CEMAC 
countries have found themselves in an economic situation where economic activity has slowed 
down, leading to strong inflationary pressures as illustrated in the figure below:

19.    https://www.beac.int/economie-stats/statistiques-economiques/ 
20.   International Monetary Fund (2020), “Requests for Disbursements under the Rapid Credit Facility, 
Extension of the Extended Credit Facility Agreement, and Rescheduling of Access- press release; staff 
report; and statement by the Executive Director for Chad, IMF Report No. 20/134, May 2020.
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Figure 10: Coupled Evolution of Oil Prices and Inflation in Some CEMAC 
Countries in 2020

Source: CRB & INS (2020)

3.2.   Consequences for the Monetary and Financial Situation of CEMAC 
Countries

Faced with the fall in oil prices observed in 2020, the BEAC, which is the monetary authority 
of the CEMAC, decided to conduct an accommodating monetary policy. This monetary policy 
stance consisted in particular of lowering the main key rate – the interest rate on tenders – as 
well as reducing the rate or the base of the compulsory reserve ratio, but also massive injections 
of liquidity into the sub-regional monetary system.

In March, it lowered its key rate, the tender interest rate by 25 percentage points, from 3.5% 
to 3.25%; the marginal lending rate to 5%; the deposit facility rate to 0.00%; and the reserve 
requirement ratios to 7% on-demand liabilities and 4.50% on term liabilities. On 27 March, the 
BEAC announced that it was increasing liquidity injections in the CEMAC from CFA F 240 to 
500 billion and more, if necessary, due to the extent of the financing needs and the portfolio of 
outstanding debts in some commercial banks.

With these new monetary conditions, BEAC hopes that the impact of oil price fluctuations on 
core inflation21 will be limited. In the longer term, the strengthened monetary policy credibility 
should prevent these oil price movements from becoming so entrenched in inflation expectations 
as to require a substantial increase in nominal interest rates.

21.   Underlying inflation represents the long-term trend in the price level. To measure it, it is necessary 
to exclude transitory price changes. This can be achieved by excluding goods subject to volatile prices, 
notably food and energy products, from the calculation.
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Figure 11: Barrel Price and BEAC Policy Rate in 2020

Source: INSEE & BEAC (2020)

In addition to this action through rates, the BEAC has also decided to inject liquidity into the 
system. The objective is still to maintain price stability and to promote the country’s growth in a 
context marked by a fall in productivity. The direct consequence of this measure is an increase in the 
money supply in circulation. In March 2020, the money supply was estimated at CFA francs 12,239 
billion. In December 2020, it was estimated at CFA F 13,434.1 billion against C FAF 12,239 billion 
in March 2020, an increase of almost 8%. With regard to the availability of money. The fiduciary 
money increased by 10.55% between March and December 2020. Similarly, bank money increased 
by 7.3% between March 2020 and December 2020, that is, a decrease of 2.09%. The figure below 
shows the evolution of monetary and quasi-monetary availabilities in the CEMAC in 2020.

Figure 12: Changes in Monetary and Quasi-Monetary Availabilities in the CEMAC

Source: BEAC (2020)
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4.  Contribution of Oil Prices to the 
Historical Dynamics of Monetary 
Variables in the Different CEMAC 
Countries Between 2001 and 2020

4.1.    The Model

To analyze the contribution of oil price shocks on the historical dynamics of macroeconomic 
variables in the different CEMAC countries between 2001 and 2020, we use a Vector Autoregressive 
model. This model is used for each CEMAC country as well as for aggregated sub-regional data 
and can be specified as follows: 

(1)

With (0<t<T), p the number of lags of the VAR and yt the vector of endogenous variables, A0  the 
instantaneous effects matrix,  Ap variance-covariance matrix, ɛt , refers to a vector of uncorrelated 
innovations representing the structural shocks of the model,  p the number of lags. 

We also have E (ɛt / yt-1 , ... ... ,yt-p ) = 0  and  E (ɛ ́t / yt-1 , ... ... ,yt-p ) = In

To highlight the effects of oil price shocks on the monetary policy stance in the CEMAC, we 
estimate a Structural VAR model following a Bayesian approach with six (6) endogenous 
variables of quarterly frequency, namely: the growth rate of real GDP ( GPIBt ), the growth rate 
of the consumer price index ( INFLt ), the tender interest rate ( TIAOt ), the money supply in % of 
GDP ( GM2t ), foreign exchange reserves ( RESt ), the oil price ( OILPt ).

The vector of endogenous variables Yt  is given as follows: 

The matrix  A0 is such that the vector of residuals of the reduced form estimation of the model 
VAR model is estimated with the endogenous variables  Yt  can be decomposed as follows:

(2)

Yt = (      )OILPt
GPIBt
RESt
INFLt
GM2t
TIAOt

A0  yt = α +        Ap  yt - p + ɛt∑
t=1

p

et = A0  -1 ɛt
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The macroeconomic data we use are taken from the macroeconomic framework of the Bank 
of Central African States (for the tender interest rate and money supply), the World Bank (for 
the variables inflation, GDP growth rate, and basic budget balance). The oil price series, which 
is extracted from the database of the National Institute of Statistics and Economic Studies in 
France. These data are presented in the form of a panel made up of the six CEMAC countries. 
They cover the period from 2001 to 2020 and are quarterly. The data on the annual growth rate of 
GDP has been quarterlies following the method of Mansouri (2003).22

Box 1: Mansouri Data Quarter (2003)

To estimate our model given in (1,1), we set the optimal Bayesian VAR lag to  (the data being 
quarterly).23 This estimate is made using a Bayesian approach. This is preferred to the classical 
approach because it allows the addition to the analysis of information known a priori by the 
modeler (the priors) on the behavior of the variables studied in the parameter estimation 
process. This makes it possible to combine both the analyst’s experience and the information 
contained in the data (Hamilton, 1994). However, the fundamental difference between classical 
and Bayesian estimation lies in the treatment of the parameters to be estimated. Thus, whereas 
the classical approach will base the estimation only on the information contained in the data, the 
Bayesian approach relies on the fact that the distribution of the parameters to be estimated will 

22.   Mansouri, Brahim (2003), Soutenabilité, déterminants et Implications macroéconomiques des déficits 
publics dans les pays en voie de développement : cas du Maroc. PHD thesis in economics, Faculty of 
Legal, Economic and Social Sciences, Hassan University II, Casablanca (Morocco).
23.   The number of delays corresponds in reality to the time needed for the system to adjust following 
a deviation from the long-run movement (error correction mechanisms), which are in theory relatively 
short. Consequently, too many lags may be devoid of any economic consistency.
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be proportional to their likelihood with respect to the information contained in the data and to 
the a priori information formulated by the analyst (assumptions on the probability distributions 
of the parameters).

Formally, the reduced form of the structural VAR specified in (1,1) is given as follows:

(3)

By positing the format vector ( of the variables containing a constant term and the lags of the 
endogenous variables, we have for p = 4:

Model (3) can be rewritten in the matrix formula as follows:

(4)

Here, the unknown parameters are Π  and  Ω  where  Ω ≡ E ( e t e ́t )   denotes the variance-
covariance matrix of the residuals. Thus, the a posteriori distribution of the parameters to be 
estimated can be formulated according to Bayes’ theorem: 

    
(5)

Where F ( yt  │ Π,Ω ) refers to the likelihood of the model,  P ( Π,Ω ) the probability distribution 
of the parameters to be estimated from the analyst’s a priori information and  F ( yt  )  the density 
of the data or marginal likelihood.

4.2.    Choice of the Distribution of Hyperparameters

In the context of this analysis, we use Sims and Zha’s (1998) priority to formalize the introduction 
of a priori information into the model. These authors incorporate an a priori distribution of the 
model’s parameters, inspired by Litterman’s (1986) approach called Minnesota a priori.24 They 
assume a conditional a priori distribution on the variance-covariance matrix of the model 
coefficients. However, through this approach, there is no integration of the parameters of the 
constant term or the exogenous variables.  The a priori distribution of Sims and Zha (1998) is 
based on the definition of six hyperparameters, namely:  λ0 , λ1, λ3, λ4, σi  ( i = 1, ... , card  ( yt  )). 
These hyperparameters allow us to formalize the degree of certainty with which we believe that 

24.   This incorporates the belief that the variables are stationary or not into the model. More 
specifically, the Minnesota prior allows the introduction of the information that the variables in the 
vector follow a first-order autoregressive process or a random walk. 

yt = c + β1 yt - p + et

(      ) (    )Xt ≡ and   Πt ≡yt - 1 β 1 

1 c

yt ≡ Π' Xt  + et

F ( yt  │ Π,Ω ) X P ( Π,Ω )
F ( Π,Ω  │ yt ) = 

F ( yt  )
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the variables follow the stationarity hypothesis or not. Therefore, the coefficient corresponding to 
the lag of the variable in the equation is given by:

(6)

λ0  ϵ [0,1], controls the confidence level in the coefficients of the instantaneous effect’s matrix. 
The parameter λ1 ϵ [0,1] represents the level of confidence with respect to the assumption 
provided by Litterman that each variable follows a random walk, λ0  ˃ 0, is the rate of decrease 
of the a priori variance given the increase in lag. For the rest of the parameters, Litterman 
defined it as the standard deviation of the residuals of the estimated AR (1) processes for each 
variable of the SVAR model under study. In addition to these hyperparameters, Sims and Zha 
(1998) add parameters λ4 and λ5 which represent respectively the standard deviation around 
the deterministic trend and the standard deviation around the coefficients of the exogenous 
variables. Our model contains no exogenous variables λ5 = 0.

As regards the vector of hyperparameters relating to the specification of the variance-covariance 
matrix of the prior, we have assigned values generally used in the literature. Sims et Zha (1998) 
show that, for an SVAR model with quarterly data and no exogenous variables, the best choices 
are the following:

(7)

We simulated the posterior distributions of the parameters through a Markov Chain Monte Carlo 
(MCMC) resampling, calibrated to perform 1000 resamples. We also represent the distribution of 
the variance decomposition as well as the historical decomposition with credibility intervals (for 
thresholds of 30%, 50%, 68%, and 90%), which allows us to appreciate the degree of uncertainty of 
the impact of the different shocks identified on the behavior of the variables studied.

4.3.    Identification of Structural Shocks

The model specified in (1) assumes the endogeneity of all the variables in the model. This 
assumption implies that domestic variables such as the central bank’s policy rate and 
the money supply, for example, would have an influence on the oil price. As CEMAC 
countries are small open economies, this is unlikely to be realistic. To solve this problem, 
we impose restrictions to cancel the lag coefficients associated with the endogenous 
variables in the oil price equation of the reduced form of the model VAR . In this way, no 
variable in the system will be able to affect the price of oil.

λ0 λ1

σj Ɩ λ3

˄ = =

λ0

λ1

λ2

λ3

λ4

λ5

μ1

μ2

1
0,2
1
1
1
0
1
1
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In order to specify the coefficients of the instantaneous effect’s matrix, we apply a causality test 
between the variables in the model. If the hypothesis of causality between two variables is rejected, 
a constraint of nullity within the matrix of instantaneous effects is admitted. The test developed 
is that of Granger (1969). The idea is to test the nullity of the coefficients in the case of a dynamic 
equation that links one process Xt to another Yt . Under this nullity hypothesis, a Fischer test is 
performed. The statistical confidence level is 95%. According to this test on our 1-lag VAR model, 
a total of 16 short-run constraints are retained. However, the model appears to be over-identified, 
as we only need to introduce with n = 6 variables,  n(n-1)

 / 2 constraints, i.e., 15 in total.

By referring to economic theory, we show that there is a causal relationship between the price of oil 
and the variables retained in the model (level of inflation; GDP growth rate, budget balance; tender 
interest rate; money supply), although the direction of causality is not determined. However, none 
of these variables would affect the evolution of oil prices on world markets; CEMAC countries are 
small open economies and therefore cannot influence international prices.  Taking into account 
this economic reflection, we propose to integrate constraints in some equations of the model. 
Using this Granger test and based on the debates in economic theory, we will retain 15 short-term 
identification constraints defined as follows: 

• Shocks to the tender interest rate, money supply, inflation, foreign exchange reserves, and 
the real growth rate of the economy have no effect on oil prices (5 constraints to be imposed 
on oil price shocks)

• Shocks to the tender interest rate, money supply, inflation, and foreign exchange reserves 
have no effect on the real growth rate of the economy (4 constraints to be imposed on the 
real growth rate of GDP)

• Shocks to the tender interest rate, money supply, and inflation have no effect on foreign 
reserves (3 constraints to be imposed on foreign reserves)

• Shocks to the tender interest rate and money supply and have no effect on the growth rate of 
the consumer price index (2 constraints to be imposed on the budget balance)

• Shocks to the tender interest rate have no instantaneous effect on the money supply (1 
constraint to impose on inflation)

Following Cholesky’s approach, we incorporate the simultaneity constraints thus defined in a 
triangular form. This justifies Cholesky’s methodology to be able to trace back to the structural 
form. To this end, we establish the recursive order of our vector of endogenous variables.
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Table 5: Matrix of Short-Term Simultaneity Relations Between the Different 
Shocks25
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Source: Author’s calculations in stata 15

Once the matrix of short-term simultaneity relations between the various shocks has been 
determined for each country, it is now possible to analyze the effects of oil price fluctuations on 
the dynamics of monetary variables in each of these countries through a historical decomposition 
of these variables. The historical decomposition of a variable makes it possible to explain its 
contribution to the evolution of other variables in the system over a given period of time. In other 
words, it reflects the reaction overtime of the variable on which the decomposition is carried out 
in relation to the various contemporary shocks identified. The following section presents in the 
form of a plot the historical decomposition of the variables retained in the CEMAC between 2001 
and 2020.

4.4.  Results and Discussion on the Historical Decomposition of the Selected 
Variables

4.4.1.   Case of Cameroon

Figure 13 presents the contribution of oil prices to the historical dynamics of monetary variables 
in Cameroon between 2001 and 2020. This historical breakdown shows that the price of oil 
has really affected the evolution of monetary variables in Cameroon. Over the period, it can be 
observed that the dynamics of foreign exchange reserves were strongly and negatively affected 
from 2008 onwards by oil price shocks, illustrating the dependence of the sub-regions external 
monetary stability on the world oil price.
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Figure 13: Contribution of Oil Prices to the Historical Dynamics of Monetary 
Variables in Cameroon Between 2001 and 2020

Source: Author’s estimate

Although Cameroon’s economy is the most diversified in the sub-region, this historical 
breakdown shows that the drop in oil prices recorded from 2014 onwards has contributed to the 
rise in inflationary pressures. This rise in inflation naturally forced the Bank of Central African 
States to adopt an accommodating monetary policy. This restrictive policy has resulted in an 
increase in the money supply and a reduction or maintenance of the main policy rate (the tender 
interest rate). The combination of the extension of this monetary policy and the fall in oil prices 
has contributed significantly to slowing the growth rate of Cameroon’s net foreign assets.

38

MONETARY POLICY 
REPORT



Table 6: Contribution of Oil Revenues to the Historical Dynamics of Monetary 
Variables in Cameroon

Years 2017 2018 2019 2020

Oil Revenues 386 494 496 247

Money Supply 4,232.1 4,846.2 5,262.3 5,102.3

Net Foreign Assets                                            1,970.1 2,069.8 2,370.8 2,345.8

Growth in Oil Revenues - 21.9 0.4 -100.8

Oil Revenues (% of Money 
Supply)

9.12 10.19 9.42 4.84

Oil Revenues (as % of Net 
External Assets)

19.59 23.86 20.92 10.52

Contribution of Oil Revenues to the
Money Supply Growth

- 0.02 0.00037 -0.05

Contribution of Oil Revenues to the
Growth in Net Foreign Assets

- 0.05 0.00083 -0.11

Source: Author’s calculations based on data extracted from BEAC (for money supply and net foreign assets) 
and IMF (oil revenues). These data are expressed in billions of CFAF. Oil revenues in 2020 are estimated on 

the basis of an oil price of $30, taking into account the COVID-19 shock on oil prices.

The results obtained in Table 6, which presents the contribution of oil revenues to the historical 
dynamics of monetary variables in Cameroon, show that in 2018, for example, an increase in oil 
revenues of 10 percentage points contributed to a 2-basis point increase in the money supply 
and a 5-basis point increase in net foreign assets. In 2020, the fall in oil prices caused by the 
coronavirus health crisis negatively affected the evolution of these variables in Cameroon. Thus, 
a drop of 10 percentage points in oil revenues affected the money supply by 5 basis points and net 
foreign assets by 11 basis points; hence the accommodating monetary policy conducted by the 
central bank to cope with the drop in oil prices, consisting of injecting liquidity into the system.

4.4.2.    The Case of Congo

The figure below presents the contribution of oil prices to the historical dynamics of monetary 
variables in Congo-Brazzaville between 2001 and 2020. This representation shows that oil prices 
have affected the evolution of all monetary variables, notably foreign exchange reserves, the 
money supply, and the BEAC’s key interest rate over the period. The effects of the fall in oil prices 
were stronger from 2014 onwards, which reflects the central bank’s determination to ensure the 
smooth functioning of the interbank market and to stabilize prices.
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Figure 14: Contribution of Oil Prices to the Historical Dynamics of Monetary 
Variables in Congo-Brazzaville Between 2001 and 2020

Source: Author’s estimate

To better interpret the impact of oil price variations without this country, we calculated, for the 
period from 2017 to 2020, the contributions of oil revenues to the growth of certain variations, 
namely the money supply and foreign exchange reserves. This shows that a 10-percentage point 
increase in oil revenues in Congo in 2020 compared to 2019 contributed to a 2.5 basis point 
increase in money supply, that is, an increase of 8.6 basis points.  Furthermore, a 10-percentage 
point increase in oil revenues would have resulted in an 8.8 basis point increase in net foreign 
assets, that is, an increase of 30.8 points compared to 2019. Overall, these statistics show that 
net foreign assets and the evolution of the money supply in the Republic of Congo are highly 
dependent on the level of oil prices on the international markets. 
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Table 7: Contribution of Oil Revenues to the Historical Dynamics of 
Monetary Variables in Cameroon

Year 2017 2018 2019 2020

Oil Revenues 679 1,287 125 626

Money Supply 1,848.6 1,736.7 1,890.3 2,022.04

Net Foreign Assets 213.3 241.8 532.5 568.1

Growth in Oil Revenues - 47.24 -929.6 80.03

Oil Revenues (% of money supply) 36.73 74.1 6.61 30.95

Oil Revenues (as % of net foreign assets) 318.33 532.25 23.47 110.19

Contribution of Oil Revenues to the 
Money Supply Growth

- 0.35 -0.61 0.25

Contribution of Oil Revenues to the 
Growth in Net Foreign Assets

- 2.51 -2.18 0.88

Source: Author’s calculations based on data extracted from BEAC (for money supply and net foreign 
assets) and IMF (oil revenues). These data are expressed in billions of CFAF. Oil revenues in 2020 are 

estimated on the basis of an oil price of $30, taking into account the COVID-19 shock on oil prices.

4.4.3.   The Case of Gabon

The figure below shows that oil does contribute to the evolution of monetary variables in Gabon. 
As in Cameroon and Congo, the fall in oil prices observed from 2014 onwards has led to an increase 
in the quantity of money in circulation, which is justified by the accommodating monetary policy 
implemented by the BEAC. This restrictive policy has also led to a reduction in the tender interest 
rates, the aim being to reduce the inflationary pressures observed.
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 Figure 15: Contribution of Oil Prices to the Historical Dynamics of Monetary 
Variables in Gabon Between 2001 and 2020

Source: Author’s estimate

The decline in oil prices and oil production in Gabon in 2020 influenced the level of oil revenue, 
which dropped by 102.58% compared to 2019. The results obtained in Table 8 below show that 
this decline in oil revenues contributed to a decrease in the quantity of currency in circulation 
of almost 15%. In other words, a 10-percentage point decrease in oil revenues contributed to the 
decline in money supply by 1.5 basis points in 2020, a drop of 1.46 basis points compared to 2019. 
In 2020, a 10-percentage point increase in oil revenues in Gabon would have led to a 7-basis 
point decrease in net foreign assets. The fall in oil prices during this year has thus contributed to 
a deterioration in external monetary stability.
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 Table 8: Contribution of Oil Revenues to the Historical Dynamics of Monetary 
Variables in Gabon

Years 2017 2018 2019 2020

Oil Revenues 572.2 682 690.8 341

Money Supply 2,004.8 2,309.7 2,334.5 2,392.86

Net Foreign Assets                                                 549.9 600.3 479.7 502

Growth in Oil Revenues - 16.09 1.27 -102.58

Oil Revenues (% of money supply) 28.54 29.52 29.59 14.25

Oil Revenues (as % of net foreign 
assets)

104.05 113.6 144 67.92

Contribution of Oil Revenues to 
Money Supply Growth (%)

- 0.047 0.0037 -0.15

Contribution of Oil Revenues to the 
Growth in Net Foreign Assets (in %)

- 0.18 0.018 -0.7

Source: Author’s calculations based on data extracted from BEAC (for money supply and net foreign assets) 
and IMF (oil revenues). These data are expressed in billions of CFAF. Oil revenues in 2020 are estimated on 

the basis of an oil price of $30, taking into account the COVID-19 shock on oil prices.

4.4.4.     The Case of Equatorial Guinea

Equatorial Guinea is another CEMAC country that is highly dependent on the evolution of oil 
prices. The figure above presents the contribution of oil prices to the historical dynamics of 
monetary variables in this country. The historical decomposition of these variables clearly shows 
that the oil price is a major determinant. As elsewhere, the decline in oil prices from 2014 onwards 
contributed to rising inflationary pressures, forcing the central bank to inject massive liquidity 
into the economy and to lower (or keep unchanged for some years) the level of its main policy 
rate. The prolongation of this monetary policy combined with the fall in oil prices and the decline 
in oil production have strongly contributed to the deterioration of external monetary stability 
from 2017 onwards.
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Figure 16: Contribution of Oil Prices to the Historical Dynamics of Monetary 
Variables in Equatorial Guinea Between 2001 and 2020

Source: Author’s estimate

Table 9 below presents the contributions of oil revenues to the historical dynamics of monetary 
variables in Equatorial Guinea between 2017 and 2020. In 2020, the fall in oil prices caused by 
the slowdown in global economic activity contributed to a drop in oil revenue of about 115%, from 
CFA F 993 billion in 2019 to CFA F 462.9 billion in 2020. It is shown that in 2020, a decrease 
in oil revenue of 10 percentage points contributed to the decrease in the quantity of money in 
circulation by 6.4 basis points. In the same vein, a decrease in oil revenues of 10 percentage points 
affected net foreign assets downwards to 37.4 basis points, or 12.9 basis points more than in 2019.
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Table 9: Contribution of Oil Revenues to the Historical Dynamics of 
Monetary Variables Equatorial Guinea 

Years 2017 2018 2019 2020

Oil Revenues 989 1,182 993 462.9

Money Supply 1,193.4 1,161.9 1,070.4 1,024.9

Net Foreign Assets                                                         74.6 98.3 -76.9 -141.9

Growth in Oil Revenues (in %) - 16.32 -19.03 -114.51

Oil Revenues (% of money supply) 82.87 101.7 92.76 45.16

Oil Revenues (as % of net foreign assets) 1,325.7 1,202.4 -1,291.3 -326.2

Contribution of Oil Revenues to Money 
Supply Growth 

- 0.17 -0.18 -0.64

Contribution of Oil Revenues to the 
Growth in Net Foreign Assets

- 1.96 2.45 3.74

Source: Author’s calculations based on data extracted from BEAC (for money supply and net 
foreign assets) and IMF (oil revenues). These data are expressed in billions of CFAF. Oil revenues in 
2020 are estimated on the basis of an oil price of $30, taking into account the COVID-19 shock on 

oil prices.

4.4.5.    The Case of Chad

In Chad, oil prices also affected the evolution of monetary variables over the study period, as 
illustrated in Figure 18. Of this influence, the impact on the quantity of money in circulation 
(money supply as a % of GDP) would have been more significant. As in all other CEMAC countries, 
the impact of oil prices on these variables is the consequence of the accommodating monetary 
policy implemented by the BEAC, which mainly consists of massive injections of liquidity into 
the system and the lowering of the main key interest rate. The aim is to reduce the extent of 
inflationary pressures in the country.
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Figure 17: Contribution of Oil Prices to the Historical Dynamics of Monetary 
Variables in Chad Between 2001 and 2020

Source: Author’s estimate

Table 10 below presents the contributions of oil revenues to the historical dynamics of monetary 
variables in Equatorial Guinea between 2017 and 2020. In 2020, the fall in oil prices affected oil 
revenues by almost 57.06%, from CFA F 1092.5 billion in 2019 to CFA F 1080.6 billion in 2020. It 
is shown that in 2020, a decrease in oil revenue of 10 percentage points contributed to a decrease 
in the quantity of money in circulation of 1.2 basis points. In the same order, a decrease in oil 
revenues of 10 percentage points has affected the net foreign assets downwards by 13.2 basis 
points to 13.2 basis points, 12.9 basis points higher than in 2019.
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Table 10: Contribution of Oil Revenues to the Historical Dynamics of 
Monetary Variables in Chad

Years 2017 2018 2019 2020

Oil Revenues 198.3 333 360 229.2

Money Supply 895.8 874.7 1,092.5 1,080.6

Net Foreign Assets                                                 -299.4 -198.5 -162.1 -99.24

Growth in Oil Revenues (%) - 40.45 7.5 -57.06

Oil Revenues (in % of money supply) 22.13 38.07 32.95 21.21

Oil Revenues (in % of net foreign assets) -86.44 -167.75 -222.08 -230.95

Contribution of Oil Revenues to Money 
Supply Growth (%)

- 0.15 0.024 -0.12

Contribution of Oil Revenues to the 
Growth in Net Foreign Assets (in %)

- -0.67 -0.16 1.32

Source: Author’s calculations based on data extracted from BEAC (for money supply and net foreign 
assets) and IMF (oil revenues). These data are expressed in billions of CFAF. Oil revenues in 2020 
are estimated on the basis of an oil price of $30, taking into account the COVID-19 shock on oil 

prices.
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5.  Oil Price Changes and Monetary 
Policy Stance in the CEMAC

In this section, we estimate the oil price threshold below (above), which monetary policy could 
be expansionary (restrictive) based on the experience of the BEAC. To do so, we apply a Panel 
Smooth Transmission Regression (PSTR) model initially developed by González et al. (2005). 
The data used covers the period from 2001 to 2020.

5.1.    Specification of Threshold Panel Modelling

Most of the work on threshold panel models refers either to the PTR (Panel Threshold Regression) 
model proposed by Hansen (1999)26 or to the PSTR modeling (Panel Smooth Threshold 
Regression) initiated by Gonzalez et al. (2005).27 These are models that can highlight several 
regimes of a relationship between two or more variables. In Hansen’s (1999) model, the transition 
from one regime to another is abrupt. In the PSTR model, the transition from one regime to 
another is gradual (smooth) through a continuous transition function and not an indicator 
as in the PTR. It allows the elasticity of the explained variable in relation to the explanatory 
variable to vary not only over time, but also over space as a function of the threshold variable. The 
PSTR model thus takes into account the heterogeneity of the relationship between the explained 
variable, the explanatory variable, and the transition variable.

In this analysis, we test the non-linearity between the oil price and the monetary policy stance 
through PSTR modeling, which appears to be more comprehensive. The PSTR model is presented 
as follows:

(9)

Where = 1, ... ... , N , is the number of individuals and t = 1, ... ... ,,, T, determines the analysis 
period, yit is the dependent variable (the central bank’s tender interest rate in period for short 
TIAO t ), αi and λt , the vectors of the individual country and time fixed effects respectively, is 
the matrix of explanatory variables in the sense that they explain the evolution of the central 
bank’s policy rate. The explanatory variables incorporated in the matrix Xit are the inflation 
rate (GIPC) captured by the growth rate of the consumer price index, the growth rate of Gross 
Domestic Product (GPIB), the  TIAO  delayed  (TIAOt - 1 ) given that the central bank’s policy 
rate is highly correlated with its past value. The transition variable is the oil price (OIL). We have 
also incorporated into the model a variable that materializes the health crisis in COVID-19 in 
the CEMAC. It takes the value 1 in the second, third, and fourth quarters of the year 2020 and 0 
elsewhere.

26.   Hansen B.E., (1999), Threshold Effects in non-dynamic panels: Estimation, testing, and inference, 
Journal of Econometrics, 93, 345-368.
27.   Gonzalez A., Teräsvirta T., Dick V D (2005), Panel Smooth Transmission Regression Models», 
Working Paper Series in Economics and Finance, Stockholm School of Economics.

yit= αi+ λt+β0 XitG ( qit ; γ ,c)+ɛ it
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NB: The choice of explanatory variables is inspired by the Taylor rule designed in 1993 by  John B. 
Taylor to help understand and evaluate the monetary policy of central banks. This rule suggests 
that the monetary authorities conduct a restrictive policy (relatively high-interest rate) when 
inflation exceeds its target (we consider the price of oil in our analysis) and, in the opposite case, 
an accommodating policy (low policy rate). In other words, Taylor (1993) considered, on the one 
hand, the calculation of a supposedly optimal short-term policy rate compatible with the central 
bank’s inflation objective and taking into account the output gap (difference between current 
growth and potential growth). More specifically, the Taylor rule links the interest rate decided by 
the central bank to the inflation rate of the economy and to the gap between the level of GDP and 
its potential level and is written as follows: it= πt+ρ+θπ ( πt‒ πt

* )+θy ( yt‒ ȳt )

Where it is the policy rate set by the central bank at the time t ; πt the level of inflation; πt
*  the 

central bank’s inflation target;  ρ the long-term real interest rate,  yt  and  ȳt  the respective levels 
of GDP and potential GDP;  θπ and θy  weights that allow for a higher or lower weight to be given 
to inflation or growth.

In equation (9) given above, G ( qit ; γ ,c) is the continuous and normalized transition function 
associated with the threshold variable qit (which in our case is the oil price), the threshold 
parameter and a smoothing parameter, γ  , β0  and  β1 denote respectively the vector of parameters 
of the linear and the non-linear model, a vector of error terms iid (0,σ 2

ɛ ).

The normalized transition function  takes values in the interval [0 1] and allows the system to 
transition gradually from one regime to another. In order to define the functional form of this 
transition function, Gonzàlez et al., (2005), as well as Granger and Teräsvirta (1993), Teräsvirta 
(1994), Jansen and Teräsvirta (1996), suggest the following m-order logistic form: 

(10)

Where, γ> 0 and, c1 < c2 < ... < cm’  where  = (  is a vector gathering the threshold parameters. For  
m=1, the model has two extreme regimes distinguishing low values qi of to its high values, γ  is 
a positive parameter that describes the transmission from one regime to another. When γ→∞ , 
the indicator function approaches an indicator function I (qit > cj ) that takes the value 1 if qit > 
cj . On the other hand, when  γ→0, the transition function becomes a panel linear homogeneous 
fixed-effects panel. Indeed, a too high value of γ  leads us to a Hansen (1999) model with an 
abrupt transition.

Taking into account the transition function described above, the theoretical model of the PSTR 
is as follows:

(11)

G ( qit ; γ ,c)=   1+ exp   ‒ γ       (qit  ‒ cj )Π
m

j=1
(                       )(                                        ) ‒ 1

yit = αi +  λt+β0 Xit  +           βj Gj Xit( q j
it ; γ ,c)+ɛ it∑

j=1

m
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Taking into account the threshold effect introduced by the transition function, the sensitivity of 
the dependent variable to the country explanatory variable  at the date  is given by the following 
expression:

(12)

Equation (11) above shows that the sensitivity of the dependent variable to the explanatory 
variable can be seen as a combination of the coefficients β0 et β1  obtained in the two extreme 
regimes. The definition of the transition function requires:

• 0< ( qit ; γ ,c) < 1, for β1< 0 , we have β0+ β1 < sit  < β0 , Et,

• If on the other hand β1 > 0 , we have β0 < sit  < β0+ β1 :

If is high enough, the PSTR is reduced to a two-regime threshold model (PTR model). Thus, 
the direct effect of the variable of interest on the endogenous variable is 0 for individuals whose 
variable of interest is below the threshold and ( β0+ β1) for individuals whose variable of interest 
is above the threshold.

The first step in estimating a PSTR is to check for non-linearity. To do so, Gonzälez et al., 
(2005) propose a test that consists of confronting a linear model with a PSTR model. Indeed, 
when γ  = 0, then the function G( , ) has the value ½ whatever the value taken by the threshold 
variable. The threshold effect therefore disappears, and the model is nothing more than a linear 
panel. The same applies when β1 = 0 0. Given the fact that under the null hypothesis, the model 
contains nuisance parameters (Davis, 1987), González et al., (2005), like Luukkonen et al. (1988), 
proposes to replace the transition function G (  qit ; γ ,c) by its first-order Taylor expansion in the 
neighborhood of γ  = 0.

For m schemes, the equation to be estimated then becomes

(13)

Where the parameter vectors  and β0,  ... , β’m are multiples of and ɛ *it = ɛ it + Rm  β*Xit   with Rm 
the residual of the Taylor expansion. The null hypothesis of the linearity test becomes: H0  : β’1 =  
β’2 = ...=  β’m = 0 The hypothesis of linearity is tested using standard tests. We use the Wald 
statistic ( LMw ), which is written as follows:

(14)

Where  SSR0  and  SSR1  denote respectively the sum of the squares of the panel residuals under 
the null hypothesis (linear panel model with individual effects) and the sum of the squares of 
the panel residuals under the alternative hypothesis (PSTR model with m schemes). When the 
sample size is small, Gonzàlez et al., (2005) suggest using the Fisher statistic (LMF), which is 
defined as follows:

sit= — = β0  + β1 G ( qit ; γ ,c)
∂yit

∂Xit

yit = αi +  λt+β0 Xit  +  β'1 q m
it Xit+ ...+ β'm q m

it Xit  +ɛ *it

TN ( SSR0 ‒ SSR1)
SR0

LMw = —  ~ x2 (K ) 
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(15)

Where k is the number of explanatory variables, LMF follows a Fisher distribution with mK 
and TN ‒ N ‒m (K+1)  degrees of freedom F (mK, TN ‒ N ‒m (K+1) . Under the 
null hypothesis, all linearity tests following a chi-square k with degrees of freedom . Testing the 
linearity hypothesis for m regimes (γ= 0) is still the same as testing:

(16)

An extension of these tests is made on the principle of the pseudo-likelihood ratio ( pseudo LRT )  
by Colletaz et Hurlin (2006). The statistics for this test are as follows:

(17)

Where, SSR0  is the sum of the squared residuals of a linear model with individual effects, 
SSR1  is the sum of the squared residuals of the unconstrained model (PSTR). Under the null 
hypothesis, the LM statistic is distributed according to a chi-square distribution with a degree of 
freedom where K is the number of explanatory variables and m is the number of schemes.

However, when the sample size is small, González et al., (2005) propose to use an 
alternative statistic LMF that is distributed under the null hypothesis according to a 
Fisher distribution F (mK, TN ‒ N ‒m (K+1)).  This test makes it possible to reject or 
not the linearity hypothesis in favor of a PSTR model, but also to determine an “optimal” 
value of the transition variable. According to González et al. (2005), this value is the one 
that minimizes the p-value of the linearity test.

5.2.    Data and Statistical Properties of the Variables

The macroeconomic data that we use come from the macroeconomic framework of the Bank 
of Central African States (for the tender interest rates and the money supply), the development 
indicators of the World Bank (for the variables inflation, the growth rate of the Gross Domestic 
Product). The oil price series is taken from the National Institute of Statistics and Economic 
Studies. These data are quarterly and are presented in the form of a panel consisting of the six 
CEMAC countries. The data on the growth rate of GDP has been quarterlyised following the 
method of Mansouri (2003). These data cover the period from 2001 to 2020.

The table below presents some descriptive statistics on these different variables.

( SSR0 ‒ SSR1) /mK
SSR0 / (TN ‒ N ‒ m (K+1)

LMF= ————  ~ F (mK, TN ‒ N ‒m (K+1)) 

H0  : β'1 =  β'2 = ...=  β'm = 0

pseudo LRT  = ‒2[log ( SSR0 ) ‒ log (SSR1)] ~ x2 (mK )
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Table 11: Descriptive Statistics of Panel Data Between 2001Q1 and 2020Q4

Statistics GIPC GPIB TIAO OIL Dummy

Mean  3,990796  7,318229  4,343750  65,59600  0,037500

Median  2,925672  4,415181  4,000000  61,61000  0,000000

Maximum  38,70384  92,94374  7,000000  121,2000  1,000000

Minimum -14,23886 -9,691613  2,450000  19,40000  0,000000

Standard 
Deviation  4,610031  11,49097  1,381478  28,67769  0,190221

Skewness 
Coefficient  4,048326  4,378809  0,172616  0,386904  4,868843

Kurtosis 
Coefficient  27,43651  27,09608  1,793253  2,081307  24,70563

Probability  11044,98  10955,28  26,25705  24,04626  9432,613

Observations  1596,318  2927,292  1737,500  26238,40  15,00000

Source: Author’s calculations based on World Bank, BEAC, and INSEE data

Note: GIPC: Growth rate of the consumer price index, GPIB: GDP growth rate, OIL: Oil price, TIAO: 
Tender interest rate.

5.3.   Unit Root Tests on the Panel Model Data

The verification of the stationarity of the data of our model (non-existence of unit root) is conducted 
in order to avoid a possible spurious regression. Insofar as our methodological framework takes 
into account the possible existence of unobservable heterogeneities in our sample (the CEMAC 
countries having important structural, economic, and social differences), we implement the Im, 
Pesaran, and Shin - IPS (2003) Tests,28 which specifies the taking into account of heterogeneities 
under the alternative hypothesis of absence of unit root.  We also perform the Levin, Lin, and 
Chu-LLC (2002) test,29 which instead finds panel homogeneity under the alternative hypothesis 
on the other hand. The results of these unit root tests are reported in the table below:
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Table 12: Results of Unit Root Tests on Panel Data

 Variables GPIB INFL TIAO OIL

LLC Level Series -0,8174
(0,2078)

-3,285***
(0,0000)

-3,917***
(0,0000)

-2,077***
(0,0189)

Series in 
Difference

-5,823***
(0,0000)

IPS Level Series -4,057***
(0,0000)

-5,921***
(0,0000)

-0,016***
(0,01546)

-2,470***
(0,01068)

Series in 
Difference

-21,0001***
(0,0000)

Conclusion I(0) I(0) I(0) I(0)

Note: (***) gives the significance at 1%, Values in brackets are probabilities,

Source : estimation de l’auteur, extrait d’Eviews 15,

Notes: IPS: Im, Pearson et Shin W-stat Unit Root Test; LLC: Levin, Lin et Chu Unit Root Test; ADF: 
Augmented Dickey Fuller

From the results of the above table, the probabilities of falsely rejecting the unit root null 
hypothesis on the level variables are greater than 5% for the variables  (for the LLC test) and  (for 
the IPS test) while these probabilities are almost zero when the same tests are implemented on 
their first differences. This could lead us to conclude that these two series are affected by a unit 
root, or in other words, they are integrated of order 1 (I (1)). However, given the fact that in the 
CEMAC, the is unique for all countries, we retain the unit root test of Levin-Lin-Chu (2002), 
which rather retains a homogeneity of the panel under the alternative hypothesis to conclude 
that the TIAO series is stationary. Similarly, due to the heterogeneities in economic growth across 
countries, we conclude that the GPIB series is stationary with respect to the result of the CPI 
statistic (taking into account possible heterogeneity under H1 in the unit root tests).

However, the probabilities of wrongly rejecting the zero hypotheses of unit root on the variables 
in level  and , are lower than 5% (null) for these two tests performed. This leads us to conclude that 
these series are not affected by unit-roots. In other words, they are not integrated. In view of these 
results, we can therefore carry out our econometric estimations without fearing the possibility of 
spurious regression.

5.4.   Linearity or Homogeneity Test

The objective is to show that the non-linearity that could exist between the BEAC tender interest 
rate and economic growth is conditional on the level of the oil price. Indeed, oil is the main export 
commodity in CEMAC and therefore influences the level of budget revenues and consequently 
economic growth. The non-linearity test, carried out within the framework of this analysis, shows 
a threshold of the oil price below which monetary policy should be accommodative and, in the 
opposite case, restrictive.
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The hypotheses of the linearity test are as follows: The null hypothesis is  H0  : β0 = 0  against the 
alternative  H1  : β1 ≠ 0. However, this test is not standard insofar as under the null hypothesis. 
The PSTR model contains unidentified nuisance parameters (Hansen, 1996). Thus, following 
Seleteng et al. (2013), we adopt the solution developed by Luukkonen et al. (1988), who propose 
to replace the transition function G ( qit ; γ ,c) by the first-order Taylor bounded expansion at 
point After rewriting, we obtain the .0   :  the null hypothesis of the test becomes H1 ;0   
following regression:

The results of the non-linearity tests are presented in the table below. We present LM and LMF 
statistics successively as described above.

Table 13: Non-Linearity Test

Test Hypotheses
H0 : Linear Model

H1 : PSTR Model With at Least One Threshold Variable

Wald Tests (LMW)  W =10,093 pvalue = 0,039

 Fisher Tests (LMF) F = 2,524  pvalue = 0,04

Source: Author’s estimate

The  LMw  and  LMF  tests allow us to reject the null hypothesis of the linear model at a significance 
level of 5% ( pvalue < 0.05 ). Using the oil price as a transition variable, we can therefore state 
with a 5% risk of being wrong that there is a non-linear relationship between the  TIAO  and the  
GDP growth rate in the CEMAC. In other words, the monetary policy stance in the CEMAC 
(monetary expansion or restriction) would depend on the evolution of the oil price. Such a result 
implies that the number of regimes in the process is determined.

5.5.   Determining the Number of Regimes

The aim here is to test the number of regimes or equivalently the number of transition functions. 
The test consists of testing the null hypothesis that the PSTR model has a single transition 
function (magainst the alternative hypothesis that the PSTR model has at least two transition (1 
functions (mThe test decisions are based on the statistics  LMw  and  LMF ..  If the coefficients .(2 
are statistically significant at the critical 5% level, the null hypothesis is rejected, and it is accepted 
that there are at least two transition functions. If not, the null hypothesis is not rejected, and it is 
concluded that the model has two regimes and therefore has a threshold.

Concerning the number of regimes, it appears from the table below that the null hypothesis 
(H0) is accepted for a critical threshold of 5%. In other words, at a significance level of 5%, it is 
impossible to reject the null hypothesis of a PSTR model with a threshold (two regimes). There is 
thus a single threshold for the transition from a low oil price regime (regime 1) to a high oil price 
regime (regime 2); this threshold is expressed in dollars.
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Table 14: Testing the Number of Schemes

Test Hypotheses
H0 : PSTR Model With a Thresholds (m = 1)

H1 : PSTR Model With at Least Two Thresholds

Wald Tests (LMW)  W = 8,464 pvalue = 0,076

 Fisher Tests (LMF) F = 2,073  pvalue = 0,083

Source: Author’s estimate

This result reflects the existence of a non-linearity in the relationship between the central bank’s 
policy rate and economic growth conditional on the price of oil in the CEMAC. Below this 
threshold of the oil price, the  would have a positive influence on economic growth in this zone. 
Above this threshold, any rate policy would be counterproductive for economic activity.

5.6.    Model Estimation Results

The results of the model estimation, recorded in Table 15 below, show that monetary policy 
should adapt to oil shocks. According to our estimates, we observe a non-linearity between the 
BEAC’s monetary policy (embodied in its main policy rate - the TIAO) and economic growth in 
the CEMAC, conditional on the oil price. These results indicate that when oil prices are below 
$48.82 per barrel, a 10-percentage point increase in the TIAO leads to an increase in output of 
0.02 basis points and reduces inflation by 0.15 basis points. The BEAC should therefore pursue an 
accommodating or expansionary monetary policy as observed since the start of the coronavirus 
pandemic (COVID-19), which includes reducing the main policy rate or keeping it low to support 
growth. The Central Bank can also decide to buy massive amounts of government securities in 
order to boost economic activity or to put more money on the interbank market for secondary 
banks (liquidity injections into the system).

However, when the oil price is above this threshold of $48.82/barrel, an increase of 10 percentage 
points in the IOER would instead lead to a decrease in (output) growth of 0.031 basis points and 
an increase in the general price level of 0.16 basis points. Consequently, monetary policy should 
be restrictive (increase in the key rate and/or reduction in the quantity of money in circulation). 
For the CEMAC economies, where the oil market situation largely explains the inflationary 
pressures generally observed, these results show that monetary policy has an important role to 
play in absorbing the effects of oil shocks.

The low value of the smoothing parameter  γ  shows that the PSTR model is suitable for analyzing 
the non-linearity between the BEAC’s monetary policy and economic growth in the CEMAC 
conditional on the oil price. The transition from regime 1 to regime 2 is smooth. In other words, 
the transition from an accommodating monetary policy to a restrictive policy in the sub-region 
does not happen suddenly, given the rational expectations of economic agents.
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Table 15: Estimation of the PSTR Model

Regime 1 Regime 2  

TIAOt - 1 0,9721 -0,0008***

(122,9675) (-0,1518)

INFL -0,0153 0,0161

(-3,3379) (3,1253)

GPIB 0,0022*** 0,0031***

(1,2093) (-1,5482)

Dummy - 0,1341 4,8702

(-3,5946) (5,4980)

γ 0,78

c 48,82

Note: The values in brackets are the student statistics calculated for each variable. These are compared 
with the one read from the table (for = 0.05 and = ∞, i.e., 1.645). The sign (-) of the indicates the expansive 

nature of monetary policy in a low oil price regime; the sign (+) indicates the restrictive nature of 
monetary policy in a high oil price regime, Source: Author’s estimate
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6.   Conclusion and Policy 
Recommendations

The main objective of this report was to analyze the effects of oil price fluctuations on the conduct 
of monetary policy in the Economic and Monetary Community of Central Africa, made up of six 
countries: Cameroon, CAR, Congo, Gabon, Equatorial Guinea, and Chad. All of these countries, 
with the exception of the Central African Republic, are producers and net exporters of oil, which 
is the main export and the main source of government revenue in four of these countries (Congo, 
Gabon, Equatorial Guinea, and Chad), while Cameroon’s economy is slightly more diversified.

After identifying the transmission mechanisms of oil shocks on economies, it appears that in oil-
exporting countries, fluctuations in oil prices affect the conduct of monetary policy through several 
channels, including the terms of trade channel, the inflow of foreign currency (petrodollars), and 
the price channel (imported inflation). Thus, any variation in international oil prices profoundly 
affects the monetary (internal through the price level and external through the constitution of 
foreign exchange reserves) and financial stability of these countries.

Using data from the Bank of Central African States (for the tender interest rate and the money 
supply), the World Bank (for inflation, GDP growth rate, and the basic budget balance), and the 
National Institute for Statistics and Economic Studies in France (for the oil price), over the period 
2001 to 2020, we show that oil price variations influence the dynamics of monetary variables in 
the CEMAC as well as the stance of monetary policy decisions. In this sense, we note that there 
is a non-linearity between monetary policy and economic growth in the CEMAC, for a price level 
of $48.82. Thus, below $48.82, monetary policy can be accommodating or expansionary but rather 
restrictive when prices are above this threshold of $48.82.

While it is clear that monetary policy has a definite role to play in absorbing the effects of oil 
shocks in the CEMAC, it should be noted that its effectiveness must be reinforced by structural 
policies aimed at reducing the dependence of economies on the price of oil. Therefore, we 
recommend that the States: (1) accelerate the process of diversification of economies, (2) promote 
the development of the sub-regional financial market.

6.1.    Accelerate the Process of Diversification of Economies

Economic diversification in CEMAC is one of the fundamental responses to the countries’ high 
dependence on oil prices. When looking at UNCTAD (2019) statistics, it is clear that all these 
economies are ranked among the least diversified on the continent, as illustrated in the table 
below:
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Table 16: Export Diversification Index of CEMAC Countries

Année 2015 2016 2017 2018 2019

Cameroon 0.79069 0.787657 0.780478 0.767484 0.776852

CAR 0.761637 0.770767 0.71392 0.736407 0.763653

Chad 0.844149 0.832658 0.837399 0.828288 0.837639

Congo 0.847135 0.855355 0.853905 0.847774 0.838714

Equatorial Guinea 0.865075 0.828585 0.797316 0.823369 0.798216

Gabon 0.823168 0.809592 0.810239 0.797938 0.801577

Notes: The closer the index is to 1, the less diversified the economy is considered to be (that is, its product mix 
consists of only a few products). An index closes to 0 indicates that the economy in question is more diversified

Source: UNCTAD (2019)

As oil is the main export in the CEMAC zone, any variation in prices on the international 
markets has a direct and immediate impact on the budgets of these states. In such a 
context, an acceleration of the economic diversification process would make it possible 
to build up sufficient foreign exchange reserves to ensure external monetary stability and 
to withstand possible economic shocks. Given that the CEMAC economies can neither 
act to reduce world oil production nor influence the level of prices on international 
markets, diversification of their production would enable them not only to reduce their 
vulnerability to economic shocks but also their dependence on oil export revenues.

Among the main changes to be considered in terms of economic diversification, Kouam 
et al. (2020) proposed some strategic avenues that could help the economies of the sub-
region: Intensifying competition between firms, which is currently the lowest compared 
to the rest of the world, given that gross margins of firms in the non-exportable goods 
sector are higher and product prices are higher; developing value chains to promote 
the region’s industrialization process and accelerate growth; establishing a favorable 
business climate, by defining a regulatory framework of incentives for international trade 
and assistance to economic clusters that contribute to diversification. Another way to 
accelerate the diversification of economies in CEMAC would be to improve the quality 
of regulation in all sectors of activity as well as the quality of tax administration. The 
challenge of such an initiative is to strengthen the competitiveness and sustainability of 
national enterprises.

Another way to accelerate the process of diversification of economies would be to strengthen 
the specialization of each country in the production sectors in which they have a comparative 
advantage. According to Boudreaux (2018), “specialization based on comparative advantage 
increases total economic output, as each trading partner improves its production efficiency.” 
Azrai et Zeufack (2011) highlights the differences between Cameroon’s development experience 
and that of Malaysia, which is a country with several similarities to Cameroon, mainly in terms 
of oil production. However, Malaysia has been able to diversify its economy and its exports of 
manufactured goods. In particular, significant progress has been made. In 2009, these exports 
accounted for 70% of total exports, compared with only 3% in Cameroon, while oil accounted 
for only about 10% of Malaysian exports compared with about 41% in Cameroon. According 
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to these authors, the performance of the Malaysian economy is attributable to the various 
strategies implemented by the country to strengthen its resilience to exogenous shocks, notably 
by diversifying its economy.

6.2.    Promoting the Development and Emergence of the Sub-Regional Fi-
nancial Market

Dependent on terms of trade, CEMAC countries generally face large public deficits, which 
constrain the financing of their development projects. Among the solutions proposed to deal 
with their dependence on oil revenues is the need to develop a solid and liquid financial market. 
Although the CEMAC countries have succeeded in merging the two stock exchanges that have 
existed since the early 2000s (the Central African Stock Exchange (BVMAC), a regional stock 
exchange based in Libreville, and the Douala Stock Exchange (DSX), Cameroon’s national 
stock exchange, into a single market, the BVMAC, which is based in Yaoundé and regulated by 
Libreville), the task now is to accelerate its development and its emergence on an international 
scale.

As a dynamic financial market is necessary to allocate financial resources to productive 
investment and growth, the development of the stock market would allow companies to have 
access to long-term resources and thus be more resilient to exogenous shocks. Indeed, the fall 
in oil prices having as a corollary the fall in oil revenues, the financial liquidity of banks, which 
is strongly influenced, may become insufficient to meet the credit needs of companies. In such a 
context, the economy risks an economic recession, hence the importance of supplementing the 
limited banking resources (essentially made up of short-term deposits) with long-term financing. 
In a context increasingly marked by very high interest rates in the banking system, which make 
it costly to obtain credit, working towards the emergence of a regional financial market would 
naturally help improve the liquidity of companies, which is essential for the recovery of growth 
after an exogenous shock.

Since the financial market facilitates the exchange of public debt securities between companies, 
its emergence would enable CEMAC countries to finance their development projects in a more 
flexible and less costly manner. In other words, the development of the sub-regional stock market 
would increase the capacity of states to finance themselves through local debt, to the detriment 
of external debt, the current situation of which indicates a high risk of over-indebtedness for all 
these countries (IMF, 2018).30 

30.   https://www.elibrary.imf.org/view/IMF084/08899-9781589068117/088999781589068117/ch03.xml?lan-
guage=en
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Figure 18: Evolution of the Main Macroeconomic Variables in the Countries 
of the Economic and Monetary Community of Central Africa

CAMEROON

Source: Author based on data from the World Bank, BEAC, and INSEE
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CONGO

Source: Author based on data from the World Bank, BEAC, and INSEE
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CENTRAL AFRICAN REPUBLIC

Source: Author based on data from the World Bank, BEAC, and INSEE
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GABON

Source: Author based on data from the World Bank, BEAC, and INSEE
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EQUATORIAL GUINEA

Source: Author based on data from the World Bank, BEAC, and INSEE
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CHAD

Source: Author based on data from the World Bank, BEAC, and INSEE
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Figure 19: Contribution of Oil Prices to the Historical Dynamics of Monetary 
Variables in the Central African Republic Between 2001 and 2020

Source: Author
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