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ALTERNATIVE GROWTH INDUSTRIES IN GABON:  

AN INPUT -OUTPUT ANALYSIS  

 

Abstract 

 

The oil industry in Gabon accounted for approximately 81% of exports from Gabon between 

2008 and 2013.  Diversifying the economy has become necessary, since the oil industry’s 

production has been declining over the past 15 years by average 2.80% per annum.  The 

objective of the study is to determine the necessary growth magnitudes in exogenous final 

demand for the alternative growth industries identified by the Gabonese government, which 

would directly offset the GDP decline resulting from the decrease in the production of oil.   

 

Input-output analysis has been identified as the appropriate methodology, especially due to 

data restrictions, since it can be used to evaluate the direct and indirect effects on the 

economy of various simulations.  In the process of answering the study objective, a 

symmetric input-output table is developed which, at the time of writing, did not exist for 

Gabon.   

 

The alternative growth industries in Gabon as identified by the Gabonese government are: the 

“Agriculture, Livestock, Hunting and Fishing” industry (B01), the “Forestry and Forest 

Exploitation” industry (B02), the “Other extractions” industry (B04) and the “Hotels, bars 

and restaurants” industry (B18).  All the alternative growth industries were simulated 

separately to directly offset the decline in the oil production, and the required growth 

magnitudes in these industries were calculated.  In addition, a fifth scenario identified that an 

8.16% increase in the exogenous final demand of all the alternative growth industries, is 

sufficient to directly offset the effect that the 2.80% decline in production of the “Production 

of “raw” petrol and natural gas and petroleum services” industry (B03), has on GDP.  In 

addition, the indirect impact on total production will be positive. 
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1 

Introduction  

 

Since the discovery of oil in Gabon in 1955, the economy has become dependent upon the oil 

industry to make the largest contribution to gross domestic product (GDP), with oil 

accounting for approximately 81% of total exports, 60% of government revenue and 45% of 

GDP on average for the period 2008 to 2013 (World Bank, 2014). 

 

Oil production has steadily declined from its maximum of 370 000 barrels per day in 1997, to 

244 000 barrels per day in 2012, which constitutes an average decline in oil production of 

2.80% per annum over the period 1997 to 2012 as illustrated in Figure 1 (EIA, 2013). 

 

Figure 1 

Average oil production in thousands of barrels per day for Gabon, 1997 to 2012
i
 

 
Source: U.S. Energy Information Administration Independent Statistics & Analysis (EIA, 

2013) 

 

With oil accounting for approximately 81% of exports and the oil industry’s contribution to 

GDP declining by on average 2.80% per annum, the country has reached a point where 

diversifying the economy needs to be addressed.  The government has started to implement 

policies in order to address factors that are prohibiting industries from increasing production.  

With Gabon being abundantly endowed in the timber, mining, agriculture and tourism 
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industries, the country has an opportunity to diversify the non-oil economy, to ensure 

continued growth in GDP.   

 

With oil reserves becoming depleted there have been a number of logging leases given to 

industrial logging companies, to the extent that half of the country’s forests are in logging 

leases (Laurance, Alonso, Lee and Campbell, 2006:454).  The Gabonese government has set 

into motion alternatives to the development of the forestry industry, by devising strategies for 

the development of an eco-tourism industry starting with the designation of 13 national parks 

in 2002 (Laurance, Alonso, Lee and Campbell, 2006:454-466). 

 

To promote investment in the forestry industry and the economy, a special economic zone 

(SEZ) has been set up where firms that produce timber can operate for ten years tax free (Le 

Gabon.org, 2014) and can enjoy duty free imports of machinery and parts as well as 

exemption from value added tax (VAT).  After ten years of operation, there will be relaxed 

requirements on firms but no further exemptions from tax payments (Le Gabon.org, 2014).   

 

Gabon is a net importer of food with approximately 70% of food consumed in the country 

originating from trading partners (WTO, 2013:91).  With a large land area available for 

cultivation of crops, the government has started to develop and implement strategies to 

promote the agriculture industry (WTO, 2013).  Government programmes aim to develop 

rural farms to promote the farming of coffee, cocoa, rubber, palm oil and livestock, to ensure 

that the agriculture industry in the long run becomes a net exporter of agricultural production 

(African Economic outlook, 2012:279; WTO, 2013). 

 

Due to the government focus on the “Agriculture, Livestock, Hunting and Fishing” industry 

(B01), the “Forestry and Forest Exploitation” industry (B02), the “Other extractions” industry 

(B04) and the “Hotels, bars and restaurants” industry (B18) as well as the abundance of 

natural resources available to these industries, these industries are identified as alternative 

growth industries to be analysed in the study.   

 

The objective of the study is to determine the necessary once-off growth magnitudes in 

exogenous final demand for these industries, which would directly offset the decline in the 

GDP of Gabon, as a result of the decrease in the production of the oil industry.  By 

identifying once-off growth magnitudes for the alternative growth industries, an initial 

guideline can be provided to Gabon policy makers to consider in order to diversify their 
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economy.  In the process of answering the study objective, a symmetric input-output table 

(Table A1) is developed which, at the time of writing, did not exist for Gabon. 

 

The rest of the paper is structured as follows: Section 2 reviews the literature which guides 

the decision to utilise an input-output analysis to answer the study objective.  Section 3 

describes the methodology followed to construct the symmetric input-output table, as well as 

the methodology of the input-output model used in the study.  Section 4 identifies and 

simulates different scenarios to determine the necessary once-off growth magnitudes for the 

different scenarios.  In Section 5 policy implications are discussed and the study is concluded 

with recommendations for further research.  

 

2 

Literature review  

 

Input-output analysis allows for the study of the effects that changes in exogenous final 

demand have on the distribution of an industry’s output.  Direct and indirect effects can be 

calculated to determine whether an exogenous final demand shock will have a net positive or 

net negative effect on the value of total production or GDP in an economy.  By utilising 

input-output analysis and simulating final demand shocks within the alternative growth 

industries, the necessary once-off growth magnitudes required to directly offset the negative 

impact on GDP through decreased production in the oil industry, can be calculated for the 

appropriate alternative growth industries.   

 

Xu, Baosheng, Lianyong, Masri and Honarvar (2011), using an input-output analysis, 

analysed the impact of the petroleum sector in China by determining its direct, indirect and 

induced impact coefficients and evaluating their impact on total output and GDP from a 1 

unit change in exogenous final demand.  Fletcher (1989:515) applies input-output analysis to 

tourism to demonstrate the appropriateness of the methodology for analysing the impact that 

tourism has on an economy.  In his application Fletcher (1989:515) mentions that there are 

alternative methods to study the impact of tourism on an economy.  Such methods consist of 

comparing information on employment, wages and profits with key indicators such as gross 

national product and national employment which gives only a partial view of tourism impacts 

on an economy.  Alternatively cost-benefit analysis can be used, which only gives a partial 

view as well, or ad hoc multiplier models can be used but may be biased since the researcher 

determines relevant transactions to be used (Fletcher, 1989:515).  As an alternative to the first 
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three, input-output analysis can be used to evaluate the impact of tourism on the economy.  

Advantages include: input-output analysis is a general equilibrium approach providing a 

comprehensive overview of the economy; it focuses on the interdependencies between 

sectors in an economy; it allows for the construction of a model that is appropriate to the 

research question asked; it allows for the analysis of tourism impacts through direct, indirect 

and induced effects; the nature of input-output analysis is policy neutral and it improves the 

level and quality of data available for an economy (Fletcher, 1989:515-516).   

 

Input-output analysis has its drawbacks, since it is time consuming and expensive to construct 

the input-output table.  Specific data is required and assumptions have to be made regarding 

production processes of industrial sectors and household consumption functions (Fletcher, 

1989:516).  Alternatively cost-benefit analysis has been used to compare direct costs and 

direct benefits with each other, but the method does not provide an estimate of indirect and 

induced effects (Butcher and Elder, 1989:78).  Saayman, Saayman and Naudé (2000) use an 

input-output model to simulate a 10% increase in domestic and foreign tourism expenditure 

for South Africa.  The effect of a 10% increase in final demand from the tourism industry 

both domestically and internationally is simulated to determine the effects on the South 

African economy.  The authors state that some of the weaknesses of input-output analysis 

include multipliers that can be wrongfully interpreted and the lack of detail in tourism data 

only allows for analysis of sectors and not firms which is the result of aggregation in data.  

Though these are problematic, input-output analysis is the most popular tool to analyse 

impacts on an economy from the tourism industry (Saayman, Saayman and Naudé, 2000).   

 

In a study undertaken by Hubacek and Kerschner (2009) to evaluate the effects on world 

economies when oil reaches its maximum production, they mention that consumption balance 

sheets of oil and gas could be used to determine which sectors in an economy will be the 

worst affected when oil production reaches its maximum.  Using such a method does not take 

into account the inter-dependencies of industries in an economy and would only calculate the 

direct effects.  Alternatively they decided to use input-output analysis since direct and 

indirect effects can be calculated and linkages between industries can be measured.  On 

deciding which input-output model to use, Hubacek and Kerschner (2009:285) state that the 

assumption in the demand-side input-output model that input requirements for a change in 

exogenous final demand will instantaneously and automatically be available within the 

statistical year, makes the model unsuitable for use when supply is constrained, since it is 
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only plausible when there are unused capacity and elastic factor supply curves, which is 

unlikely.   

 

As an alternative to the demand-side model Hubacek and Kerschner (2009:285) consider the 

supply-side input-output model, but due to the model assuming perfect substitutability 

between production factors as well as ignoring interdependencies between certain products, 

they decidedly concur with Oosterhaven (1989) that the supply-side model is not appropriate 

for analysing the workings of an economy or for analysing the effects of a supply constraint.  

As a result of the problems associated with the demand-side and supply-side model, they 

decided to use the supply-constrained input-output model also known as the mixed input-

output model.  The mixed input-output model estimates the effect on the unconstrained 

sectors as a result of the reduction in output from the supply-constrained sectors (Hubacek 

and Kerschner, 2009:285).   

 

Contrary to the demand-side input-output model, the Ghosh model relates sector gross 

production to a unit of value entering the inter-industry flows at the start of the process (Blair 

and Miller, 2009:543).  In the supply-side model fixed output coefficients are assumed 

contrary to fixed input coefficients in the demand-side model.  That is if sector i output 

doubles, then sales from sector i to the other sectors that purchase from sector i also double.  

The problem with the supply-side model is that, if there is an increase in the use of primary 

inputs in the model, then these increases for sector j are transferred through to all other 

sectors that purchase from sector j in the form of increased output for those sectors, without 

corresponding increases in primary input demand for use by those sectors (Blair and Miller, 

2009:543-549).  For this reason the supply-side model is not considered and therefore the 

derived demand-side model is used.  

 

In contrast to (Hubacek and Kerschner, 2009:285), in this paper no assumptions are made 

regarding supply constraints, since the study objective is to determine the necessary once-off 

growth magnitudes required in the exogenous final demand of the alternative growth 

industries, to directly offset the negative effect on GDP from a decline in oil production.  

Thus, the model is based on a demand approach. In the process of the government 

diversifying the economy through developing the alternative growth industries, it is implicitly 

assumed that the development will include an increase in production capacity to ensure that 

whichever policy is pursued, the alternative growth industries will be able to supply the 

increased demand over the long run.  
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Input-output analysis can be used to evaluate the direct and indirect effects on the economy 

from an exogenous change in final demand.  Alternative methods such as cost-benefit 

analysis and ad-hoc multipliers only provide a partial view of impacts on an economy from 

changes in sectors and may provide biased results.  Although input-output analysis is not free 

of criticism, the national accounts data for Gabon is only available in the format of supply 

and use tables, further restricting the choice of method to input-output analysis.  Input-output 

analysis also allows for the calculation of multipliers, which are static summary measures that 

can be used to calculate the total effects on all the sectors in an economy.   

 

3 

Methodology  

 

The methodology followed to derive the input-output model was adapted from Blair and 

Miller (2009).  The Statistics Department of Gabon publishes supply and use tables but does 

not publish input-output tables.  The methods considered for the conversion of the supply and 

use tables to symmetric input-output tables are from the Eurostat manual of supply, use and 

input-output tables (Beutel, 2008).   

 

There are four general models that can be used to transform supply and use tables into 

symmetric input-output tables.  The supply and use tables that are available for Gabon are 

both industry-by-industry tables, restricting the use of product-by-product Model A and 

Model B for the transformation to a symmetric input-output table.   

 

The transformation model used in the paper is Model C
ii
.  To deal with the negatives in the 

symmetric input-output table, a methodology proposed by de Mesnard (2011:440) was 

followed.  According to de Mesnard (2011:440), negatives in an input-output table should be 

set to zero if they are small and close to zero
iii

.  Model C was not closed with respect to 

households, since compensation of employees data for the industries in the supply and use 

tables were not available, with entries for compensation of employees all having zero values.   

 

 The mathematical derivation of Model C is discussed in Section 3.1.  

 

3.1) Model C mathematical representation 
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The conversion key in Figure 2 indicates where the origin and destination of the matrices are 

during the conversion process from supply and use tables to a symmetric input-output table. 

The transformation matrix is represented as follows: 

Step 1: 
1T = diag(g)(V ')-        (3.1.1) 

The intermediate industry-by-industry matrix is, 

Step 2: B = TU        (3.1.2) 

The final demand matrix is, 

Step 3: F = TY        (3.1.3) 

Step 4: Assemble the symmetric input-output table. 

 

Figure 2  

Conversion key 

 
Source: Adapted from Beutel, 2008  

 

3.2) Demand-side input-output model setup 

The demand-side input-output model is summarized below, stating the main equations in the 

system.  There are n sectors in the economy.  Let ix  denote the total production output of 

  = supply matrix    q  = column vector of total supply 

 m   = column vector of total imports   Y = final demand matrix 

 U   = use matrix of intermediates  W  = value added matrix 

 W  = row vector of value added  Y = column vector of final demand 

  = row vector of industry output  g  = column vector of industry output 

 B  = intermediate industry-by-industry matrix F = final demand matrix 

  = make matrix which is the transpose of the industry by product supply matrix 

 = inverted diagonal matrix of product output or total supply minus total imports 

 

The following tables indicate the location of the mentioned legend items during the conversion process. 

 

Supply table Industries Output Imports Supply 

Products  q-m m q 

Output   

 

Use table Industries Final demand Use 

Industries 
U Y 

q-m 

Imports from industries m 

Value added W  w 

Output  y  

 

Input -Output table of domestic output 

classified as industry-by-industry  
Industries Final demand Output 

Industries 
B F 

g 

Imports from industries m 

Value added W  w 

Output  y  
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sector i and let if  be the total final demand for the production output of sector i, then the 

distribution of sales and final demand equation to the other industries is written as follows: 

1

1

... ...
n

i i ij in i ij i

j

x z z z f z f
=

= + + + + + = +ä      (3.2.1)  

The ijz  terms indicate the inter-industry sales by sector i to all other sectors j with if  

representing the total final demand for sector i output.  The sector sales distribution for each 

of the sectors in the economy can be summarized as follows in matrix form: 

x = Zi +f          (3.2.2) 

with i being a column vector of 1’s. 

The n x n matrix of technical coefficients can be represented as follows in compact matrix 

notation: 

ˆ-1A = Zx          (3.2.3) 

The operational form of the technical coefficients are as follows: 

ij ij jz a x=  

Rewriting equation (3.2.2) taking into account the operational form of the technical 

coefficients yields, 

x = Ax+f          (3.2.4) 

Now let I  be the n x n identity matrix with one’s on the main diagonal and zero elsewhere 

then, 

1 0

=

0 1

è ø
é ù
é ù
é ùê ú

I so that

11 12 1

21 22 2

1 2

(1 )

(1 )
=

(1 )

n

n

n n nn

a a a

a a a

a a a

- - -è ø
é ù
- - -

é ù
é ù
é ù
- - -ê ú

(I - A)   (3.2.5) 

Then the system shown in equation (3.2.4) is written as: 

(I - A)x = f          (3.2.6) 

In order for equation (3.2.6) to have an unique solution (I - A)  must not be singular.  If 

-1
(I - A)  does exist then equation (3.2.6) can be written as  

-1x = (I - A) f = Lf         (3.2.7) 

ijl=
-1

(I - A) = L  is the Leontief inverse matrix or the total requirements matrix. 

 

4 

Simulation design and simulation results 
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A description of the scenarios to reduce oil dependence are discussed in Table 4.1.  The 

identified alternative growth industries for the simulations are the “Agriculture, Livestock, 

Hunting and Fishing” industry (B01), the “Forestry and Forest Exploitation” industry (B02), 

the “Other extraction” industry (B04) and the “Hotels, bars and restaurants” industry (B18). 

Table 4.1  

Scenarios for simulation 

Scenario Industries shocked 

Baseline 

scenario 

A 2.80% decline in exogenous final demand of the “Production of “raw” petrol and natural gas and 

petroleum services” industry (B03). 

Scenario 1 An increase in the exogenous final demand of the “Agriculture, Livestock, Hunting and Fishing” industry 

(B01), to directly offset the impact on GDP of the 2.80% decline in exogenous final demand of the 

“Production of “raw” petrol and natural gas and petroleum services” industry (B03). 

Scenario 2 An increase in the exogenous final demand of the “Forestry and Forest Exploitation” industry (B02), to 

directly offset the impact on GDP of the 2.80% decline in exogenous final demand of the “Production of 

“raw” petrol and natural gas and petroleum services” industry (B03). 

Scenario 3 An increase in the exogenous final demand of the “Other extractions” industry (B04), to directly offset the 

impact on GDP of the 2.80% decline in exogenous final demand of the “Production of “raw” petrol and 

natural gas and petroleum services” industry (B03). 

Scenario 4 An increase in the exogenous final demand of the “Hotels, bars and restaurants” industry (B18), to directly 

offset the impact on GDP of the 2.80% decline in exogenous final demand of the “Production of “raw” petrol 

and natural gas and petroleum services” industry (B03). 

Scenario 5 An increase in the exogenous final demand of the following industries simultaneously: the “Agriculture, 

Livestock, Hunting and Fishing” industry (B01), the “Forestry and Forest Exploitation” industry (B02), the 

“Other extractions” industry (B04) and the “Hotels, bars and restaurants” industry (B18), to directly offset 

the impact on GDP of the 2.80% decline in exogenous final demand of the “Production of “raw” petrol and 

natural gas and petroleum services” industry (B03). 

 

Table 4.2 contains the indirect effect results for the five different scenarios simulated.  The 

distribution of the indirect effects is given according to the official Gabon industry 

classification.  In addition the change in the value of total production or GDP is also reported 

to indicate the positive or negative effect on the economy from the simulated scenario.  Care 

should be taken when interpreting indirect effects, since they include the direct effects.  

Scenarios 2 to 5 were simulated to ensure that the net direct effect on production was zero, 

which in turn ensured that the negative effect on production from a decline in oil industry 

production was offset. 

 

Table 4.2 

Scenario indirect effect simulation results 

Industry  
Baseline 

Scenario 

Scenario 

1 

Scenario 

2 

Scenario 

3 

Scenario 

4 

Scenario 

5 

Table in Billions of CFA Francs (XAF)       

B01 
Agriculture, Livestock, Hunting and 

Fishing 
-0.11 53.90 0.05 0.09 9.53 16.97 

B02 Forestry and Forest Exploitation -0.02 -0.02 54.63 0.09 0.37 11.06 

B03 
Production of "raw" petrol and natural gas 

and petroleum services 
-55.74 -54.72 -51.52 -51.98 -55.19 -53.11 

B04 Other extractions 0.00 0.00 0.00 54.14 0.00 20.32 

B05 Food -0.12 0.60 0.06 0.10 10.05 1.57 

B06 Drink and Tobacco -0.07 -0.04 0.03 0.06 5.65 0.77 
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B07 Textiles and Leather (for wearing) -0.03 -0.03 -0.03 0.21 -0.03 0.06 

B08 Wood and furniture industries -0.04 -0.04 -0.03 0.04 -0.03 -0.01 

B09 Production of paper, printing and edition -0.07 -0.06 0.00 0.28 0.47 0.15 

B10 Petrol refining -0.74 1.05 6.70 5.89 0.22 3.89 

B11 
Chemical industry, transformation and 

plastics 
-0.40 0.07 1.15 1.97 0.59 1.07 

B12 
Construction material and production of 

glass 
-0.11 -0.10 -0.06 0.23 0.02 0.05 

B13 

Metalworks, Fabrication of materials, and 

goods of equipment not classified 

elsewhere 

-2.58 -1.46 9.11 10.33 -0.29 5.25 

B14 
Production and distribution of water and 

electricity 
-0.24 0.02 0.38 2.22 1.09 1.06 

B15 Construction and public works -0.10 -0.06 0.19 2.49 0.05 0.96 

B16 Commerce 0.00 0.00 0.00 0.00 0.00 0.00 

B17 Repair services -0.38 -0.29 2.95 1.73 0.39 1.21 

B18 Hotels, bars and restaurants -0.62 -0.37 0.30 0.52 52.99 7.27 

B19 Transport -2.39 -1.58 8.77 6.77 -1.33 3.67 

B20 Post and telecommunications -0.93 -0.84 0.08 1.42 -0.25 0.27 

B21 Financial services -0.72 -0.43 0.02 0.76 -0.54 0.10 

B22 Real estate services -0.38 -0.33 0.31 0.46 0.49 0.20 

B23 Services to enterprises -6.85 -5.85 0.60 8.95 -3.90 1.26 

B24 Public administration 0.00 0.00 0.00 0.00 0.00 0.00 

B25 Education services and health services -0.09 -0.09 -0.05 -0.05 -0.09 -0.07 

B26 Services to households 0.00 0.00 0.00 0.00 0.00 0.00 

B27 
Financial services that are 'indirectly' 

measured 
0.00 0.00 0.00 0.00 0.00 0.00 

B28 Correction item 0.00 0.00 0.00 0.00 0.00 0.00 

B99 Products not broken down above 0.00 0.00 0.00 0.00 0.00 0.00 

 Total -72.73 -10.69 33.65 46.71 20.24 23.98 

 Value of total production 13436.99 13436.99 13436.99 13436.99 13436.99 13436.99 

 Change in value of total production -72.73 -10.69 33.65 46.71 20.24 23.98 

 New value of total production 13364.26 13426.30 13470.64 13483.70 13457.23 13460.97 

 
Percentage change in value of total 

production (%) 
-0.54 -0.08 0.25 0.35 0.15 0.18 

Source: Authors’ calculations 

 

The simulations conducted in the various scenarios determined what the necessary once-off 

growth magnitudes in exogenous final demand of the alternative growth industries had to be, 

to directly offset the effect of a 2.80% per annum decline in oil production on GDP.  The 

summary in Table 4.3 gives the results of the net direct and net indirect effect of each 

scenario on the value of total production or GDP in the economy of Gabon. 

 

Table 4.3 

Summary of direct and indirect effect for each scenario 

Scenario Net Direct effect 

(Billion XAF)  

Net Indirect effect 

(Billion XAF)  

Baseline scenario -53.48 -72.73 

Scenario 1 0.02 -10.69 

Scenario 2 0.00 33.65 

Scenario 3 0.00 46.71 

Scenario 4 0.00 20.24 

Scenario 5 0.05 23.98 

Source: Authors’ calculations 



 

12 
 

 

The Baseline scenario in Table 4.3 simulates the impact that a decline in final demand in the 

“Production of “raw” petrol and natural gas and petroleum services” industry (B03), has 

directly and indirectly on the value of total production for the economy of Gabon.   

 

In Scenario 1 in Table 4.3 the “Agriculture, Livestock, Hunting and Fishing” industry (B01) 

is able to directly offset the negative shock to industry (B03) if final demand for the 

“Agriculture, Livestock, Hunting and Fishing” industry (B01) is increased by 28.12%.  From 

Table 4.2 we note that the total net indirect effect on the value of total production is -0.08%, 

ceteris paribus.  The total indirect effect on the economy of Gabon due to the decrease in 

final demand for output from the “Production of “raw” petrol and natural gas and petroleum 

services” industry (B03), and the increase in final demand of 28.12% for output from the 

“Agriculture, Livestock, Hunting and Fishing” industry (B01), totals a loss of -10.69 billion 

XAF, ceteris paribus.  This negative indirect impact is due to the difference in output 

multipliers, where the output multiplier for the “Agriculture, Livestock, Hunting and Fishing” 

industry (B01) is 1.16 and for the “Production of “raw” petrol and natural gas and petroleum 

services” industry (B03) is 1.36.  The “Petrol refining” industry (B10) experiences an indirect 

increase in demand for inputs to the amount of 1.05 billion XAF, ceteris paribus.  The 

magnitude is positive as a result of the increased demand for fuel used by industry (B01) and 

the industries that supply to it.   

 

In Scenario 2 in Table 4.3 the “Forestry and Forest Exploitation” industry (B02) is able to 

directly offset the negative final demand impact, as well as indirectly generate a positive 

impact on the value of total production if the final demand of the “Forestry and Forest 

Exploitation” industry (B02) is increased by 40.58%.  From Table 4.2 we note that the total 

net indirect effect on the value of total production is 0.25% (33.65 billion XAF), ceteris 

paribus, since the output multiplier (1.99) of the “Forestry and Forest Exploitation” industry 

(B02) exceeds the Production of “raw” petrol and natural gas and petroleum services” 

industry (B03) output multiplier (1.36).  The “Metalworks, Fabrication of materials and 

goods of equipment not classified elsewhere” industry (B13), experiences an indirect increase 

in demand for inputs to the amount of 9.11 billion XAF, ceteris paribus.  The magnitude is 

positive, and may be as a result of the increased demand for fabricated structures and new 

equipment used by industry (B02) and the industries that supply to it. 
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In Scenario 3 in Table 4.3 the “Other extractions” industry (B04) is able to directly offset the 

negative final demand impact, as well as indirectly generate a positive impact on the value of 

total production if the final demand for the “Other extractions” industry (B04) is increased by 

21.74%.  From Table 4.2 we note that the total net indirect effect on the value of total 

production is 0.35%, (46.71 billion XAF) ceteris paribus, given an output multiplier of 2.23 

for the “Other extractions” industry (B04).  The “Metalworks, Fabrication of materials, and 

goods of equipment not classified elsewhere” industry (B13), experiences an indirect increase 

in demand for inputs to the amount of 10.33 billion XAF, ceteris paribus.  The magnitude is 

positive as a result of the increased demand for fabricated structures and new equipment used 

by industry (B04) and the industries that supply to it.  The “Services to enterprises” industry 

(B23) experiences an increase in the amount of inputs demanded from it to the amount of 

8.95 billion XAF, ceteris paribus.  Services to enterprises experience a large increase for 

demand of its outputs indirectly, since the “Other extractions” industry (B04) demands 

relatively more services due to the technical nature of the industry.   

 

In Scenario 4 in Table 4.3 the “Hotels, bars and restaurants” industry (B18) is able to directly 

offset the negative final demand impact, as well as indirectly generate a positive impact on 

the value of total production, if the final demand for the “Hotels, bars and restaurants” 

industry (B18), with an output multiplier of 1.74, is increased by 60.77%. From Table 4.2 we 

note that the total net indirect effect on the economy of Gabon is 0.15% (20.24 billion XAF), 

ceteris paribus.  The “Food” industry (B05) experiences an indirect increase in demand for 

inputs to the amount of 10.05 billion XAF, ceteris paribus.  The magnitude is positive as a 

result of the increased demand for food that is used in industry (B18) and the industries that 

supply to it. 

 

In Scenario 5 in Table 4.3 the four alternative growth industries are shocked simultaneously 

by applying an 8.16% shock
iv
 to the final demand of each of the alternative growth industries 

respectively.  The combination of these industries is able to directly offset the negative final 

demand impact as well as indirectly generate a positive impact on the value of total 

production. 

 

In order to directly offset the decline in final demand from industry (B03) and develop 

alternative growth industries in the economy of Gabon, Scenario 5 indicates that different 

combinations of industries can be used to offset the negative impact on GDP that was 

achieved in Scenario 1, Scenario 2, Scenario 3 and Scenario 4.   
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5 

Conclusion and policy recommendations 

 

The objective of the study was to determine the necessary once-off growth magnitudes in 

exogenous final demand for the alternative growth industries identified by the Gabonese 

government, which would directly offset the decline on the GDP of Gabon resulting from the 

adverse impact of the decrease in the production of the oil industry.  Input-output analysis 

was identified as the appropriate methodological approach to use in order to answer the study 

objective, especially given the data restrictions.    

 

The government has started to implement policies that attempt to diversify the Gabonese 

economy away from the production of oil as the main export product, to the development of 

the “Agriculture, Livestock, Hunting and Fishing” industry (B01), the “Forestry and Forest 

Exploitation” industry (B02), the “Other extractions” industry (B04) and the “Hotels, bars 

and restaurants” industry (B18) as alternative growth industries.  The simulation results 

indicate that growth of 8.16% in the combined alternative growth industries is able, to 

directly offset the decline in output from the oil industry.  This magnitude directly offsets the 

negative impact that the reduced production of industry (B03) has on GDP, while creating a 

positive net indirect effect on the economy of Gabon due to higher output multipliers.  

Focusing upon the development and growth of these industries should allow Gabon to move 

from an economy that depends on oil, to a diversified economy that does not depend on the 

oil industry as its main GDP contributing industry.   

 

Limitations in the data did not allow the input-output model to be closed with regard to 

households, which in turn did not allow the full extent of the change in final demand on the 

economy of Gabon to be evaluated, since induced effects could not be calculated during the 

simulations.  

 

The study may be enhanced when more accurate and up-to-date data becomes available for 

the supply and use tables of Gabon, since the data used in the study is for 2008 with a base 
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year of 2001.  As a result of the data not being up-to-date, caution should be taken when 

considering the results. The research methodology used in the study can be adapted to other 

African countries facing similar constraints to their economies, which could in turn provide 

initial guidelines for policy makers to consider when diversifying and growing industries in 

the economies that are considered during analysis. 
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Endnotes 

                                                                 
i Oil production data in thousands of barrels per day was obtained from the U.S. Energy Information Administration 

Independent Statistics & Analysis.  The period of the data used was for 1997 to 2012.   

ii Model C was chosen due to the conversion of the supply and use tables resulting in unexpected negative values in the 

symmetric input-output table, when using Model D.  Model D should theoretically not yield negative values in the 

symmetric input-output table. However, there are negative values in the official supply and use tables of Gabon.  Therefore 

when the transformation matrix was calculated, negative values occurred in the matrix.  Model C provided values that were 

closer to the actual values in the published supply and use tables.  Therefore the correction amounts in the symmetric input-

output table of Model C were lower in magnitude, which resulted in a more accurate symmetric input-output table compared 

to Model D. 

iii  In the case of Model C, the values in the symmetric input-output table that were negative, were closer to zero than the 

negative values in the symmetric input-output table using Model D.   

iv Trial and error 

v Comments on Table A1: Input-Output table for Gabon 2008 

The breakdown of Value added to GDP was not available in the use table with taxes on production, subsidies on production 

compensation of employees and gross operating surplus having zero values for all the entries in the use table.  Therefore 

these components are not included in Table A1 and only the aggregate of these components namely “Value added to GDP” 

is included in Table A1.  Cells in Table A1 where the values were small but negative, was changed to zero as was mentioned 

by de Mesnard (2011:440).  Efforts to obtain employment data did not result in success and attempts made to find data from 

the Statistics Department of Gabon, was unsuccessful and therefore employment multipliers were not calculated.  After the 

supply and use table was captured into excel, the excel totals were calculated for the columns and rows of the supply and use 

table and were corrected since many of the totals in the publication LES COMPTES RAPIDES DU GABON 2006-2008, 

were not correctly calculated.  The “Changes in inventories” column in the input-output table was used as the correction item 

to balance the final demand side of the input-output table.  To ensure that the correct “Total Output of products at basic 

prices” for each column was found, the imports for each industry were added to the “Total Output of products at basic 

prices” row, in the use table for each industry.  In the use table, the “Financial services” industry had a -74 value added 

amount.  This amount was made zero since it is not possible to have negative value added in an industry.  In the process of 

creating the input-output table with Model C, step 1 on page 7 where (V )
-1

 has to be created, the last 3 elements on the main 

diagonal of the V  matrix had to be changed from zero to 0.001 in order to be able to invert the matrix.   

 


