ALTERNATIVE GROWTH INDUSTRIES IN GABON:
AN INPUT -OUTPUT ANALYSIS

Abstract

The oil industry in Gaboaccoungéd for approximately 81% of exports from Gaboetween
2008 and 2013 Di versi fying the economy has become
production has been d&uhg over the past 15 years layerage 2.80% per annum. The
objective of the study is tdeterminethe necessary growth magnitudes in exogenous final
demand dr the alternative growtindustriesidentified by the Gabasegovernmentwhich

would directlyoffsetthe GDP decline resulting fronthe decrease in the production of oil.

Inputoutput analysis has been identifiad the appropriate methodologspeciallydue to
data restrictionssince it can be used to evaluate the dirud indirect effects on the
economy of various simulations In the process of answering the study objective, a
symmetric inpuutput table is developed which, at the timewsiting, did not exist for
Gabon.

The alternative growth industries in Gakmsidentified by the Gabonese government are: the

“Agriculture, Livestock, Hunting and Fishin
Exploitation” inddusexryr §dB8029ns"t hiendwWasthry ( B
and restaurants’” i ndustry (B18) ere simAdted t he

separately todirectly offset the decline in the oil production, and the requigeowth
magnitudesn 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
sufficientto directlyoffsetthe effect that the 2.80% decline in productioh  t he “ Pr oduc

of raw’” petr ol and natur al gas and Ipetrol e

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

Since the discovery of oil in Gabon in 1955, the economy has become depgmuatetite oil
industry to make the largest contribution to graksmestic product (GDP)with oil

accounting for approximately 81% of total exports, 68Rgovernmenrevenueand 45% of
GDPon averagedtr the period 2008 to 2018\orld 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 constitaesaveragelecline in oil productiorof
2.80% per annum over the period 1997 to 284 Alustratedn Figure 1(EIA, 2013).

Figure 1 _
Average oil production in thousandshrrels per day for Gabon, 19872012
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Source U.S. Energy Information Administratiomdependent Statistics & Analysis (EIA,
2013)

With oil accounting for approxi mately 81% of
GDP declining by on average 2.80% per annum, the country has reached a point where
diversifying the economy needs lbe 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, agriculturetantm
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industries, the coury has an opportunity to diversify the roit economy, to ensure
continued growth in GDP

With oil reserves becoming depleted there have been a number of logging leases given to
industrial |l ogging compani es, foreste areimleggigx t ent
leases (Laurance, Alonso, Lee and Campbell, 2836: The Gabonese government has set

into motion alternatives to the development offibrestry industry by devising strategies for

the development of an ed¢ourism industrystaring with the designation of 13 national parks

in 2002 (Laurance, Alonso, Lee a@ampbell, 2006:45466).

To promote investment in tHerestryindustry and the economy, a special economic zone
(SEZ) has been set up where firms that prodinsber canoperate 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 exemptitmosn tax paymats (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 governmehis started to develop and implement strategies to
promote the agriculture indust@TO, 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 outlook2012:279; WTO, 2013).

Due to the government focus te“ Agr i cul t ur e, Livestock, Hunt
(BO1), the “Forestry and Forest Exploitation
(BO4) and the “Hot eldssiry (B18 asswellaastite aburedanteaofi r a nt s

natural resources available to skeéndustries,these industries angentified as alternative

growth industries to be analysed in the study.

The objective of the study is to determine tiecessaryonceoff growth magnitudes in
exogenous final demand for these industries, which would direffégtthe decline in the
GDP of Gabon, as a result of the decrease in the production of the oil industry. By
identifying onceoff growth magnitudes for thelternative growthindustries, an initial
guideline can beprovidedto Gabonpolicy makersto considerin order todiversify their
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economy. In the process of answering the study objective, a symmetrieoutput table
(Table Al)is developed which, at ¢htime of writing, did not exist for Gabon.

The rest of the paper is structured as follofsction2 reviews the literature whicguides

the decisionto utilise aninputoutput analysis to answer the study objectiv@ection3
describes the methodology followed to construct the symmetric-oyiptt tableas well as

the methodology of the inpuiutput model used in the studySection4 identifies and
simulates different scenarios to determinenbeessary oneeff growth magnitudes for the
different scenarias In Section5 policy implications are discussed and the study is concluded

with recommendations for further research.

2

Literature review

Inputoutput analysis allows for the study of the effects that changes mersos final
demand have on thdistributonof an i ndustry’s output. Di
calculated to determine whether exogenoudinal demand shock will have a ngbsitive or

net negativeeffect on the value of total productiar GDPin an e€onomy By utilising
input-output analysis and simulatinghal demandshocks within the alternative growth
industries, thenecessarpnceoff growth magnitudes requirgd directly offset the negative
impact a1 GDP through decreased protiao in the oil industrycan be calculated for the

approprate alternative growth industries

Xu, Baosheng, Lianyong, Masri and Honarvar (20li3ing an inputoutput analysis,
analysedhe impact of the petroleum sector in China by determinindiiéxt, indirect and
induced impact coefficients and evaluating their impact on total output and GDP from a 1
unit change in exogenous final demarkdetcher (1989:515) applies inpotitput analysis to
tourism to demonstrate the appropriateness of thbadetogy 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 employmentvages 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 celgenefit analysis can be used, which only gives a partial
view as well, or d 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, inpuoutput analysis can be used to evaluateitifgact of tourism on thecenomy.
Advantages include: inpwdutput 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 ispajste to the
research question asked; it allows for the analysis of tourism impacts through direct, indirect
and induced effects; the nature of imputput analysis is policy neutral and it improves the
level and quality of datavailable for an econoyn(Fletcher, 1989:51516).

Input-output analysis has its drawbacks, since it is time consuming and expensive to construct
the inputoutput table. Specific data is required and assumptions have to be made regarding
production processes of industrialckas and household consumption functions (Fletcher,
1989:516. Alternatively costbenefit 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 (Baher and Elder, 1989:78 Saayman, Saayman and Naudé (2Q3@) an
inputoutput 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 donestically and internationally is simulated to determine the effects on the South
African economy. The authors state that some of the weaknesses ebutguit analysis
include multipliers that can be wrongfully interpreted and the lack of detail irstoutata

only allows for analysis of sectors and not firms which is the result of aggregation in data.
Though these are problematic, inmuitput analysis is the most popular tool to analyse

impacts on an economy from the tourism industry (Saayman, Saayrdasaudé, 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 whitcbrsen an economy will be the

worst affected when oil production reaches its maximum. Using such a method does not take
into account the intedependencies of industries in an economy and would only calculate the
direct effects. Alternatively they deed to use inpubutput analysis since direct and
indirect effects can be calculated and linkages between industries can be measured. On
decidingwhich inputoutput model to use, Hubacek and Kerschner (2009:285) state that the
assumption in the demaisitde inputoutput 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



only plausible when therare unused capacity and elastic factor supply curves, which is
unlikely.

As an alternativéo the demandide modeHubacek and Kerscier (2009:289 consider the
supplyside inputoutput model, butdue to the model assuming perfect substitutability
between production factors as well as ignoring interdependencies between certain products,
they decidedly concur with Oosterhaven (1989) thatsupplyside 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 dersaled and supphkgide model, they
decided to use the supptpnstained inpwtoutput model also known as the mixed irput
output model. The mixed inpoutput model estimates the effect on the unconstrained
sectors as a result of the reduction in output from the stgupigtrained sectors (Hubacek

and Kerschner, 2009:38

Contrary to the demanside inputoutput model, the Ghosh model relates sector gross
production to a unit of value entering the initedustry flows at the start of the process (Blair
and Miller, 2009:543). In the suppbide model fixed output coefficies are assumed
contrary to fixed input coefficients in the demaside model. That is if sectaroutput
doubles, then sales from sectdo the other sectors that purchase from sacatso double.
The problem with the suppiside model is that, if there is an increase in the use of primary
inputs in the model, then these increases for sgctéwe transferred through to all other
sectors that purchase from seqgtam the form of increased outputrfthose sectorsyithout
corresponding increas@&s primary input demand for use by those sectors (Blair and Miller,
2009:543549). For this reason the supdigle model is not considered and therefore the

derived demandide model is used.

In contrastto (Hubacek and Kerschner, 2009:285), in this paper no assumptions dge ma
regarding supply constraintsince the study objective is to determine the necessmgoff

growth magnitudes required in the exogenous final demand of the alternative growth
industries, to directly offset the negative effect GDP from a decline in oil production

Thus the model is based on a demand approdohthe process of the government
diversifying the economy through developing the alternative growth indystiesnplicitly
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



Input-output analysis cahe used to evaluate the direct and indieftcts on the economy
from an exogenous change in final demand. Alternative methods such dsermeft
analysis and atloc multipliers only provide a partial view of impacts on aoneeny from
changes in sectors and may provide biased results. Althoughouatputt analysis is not free
of criticism, thenational accountslata for Gabon is only available in the format of supply
and use tables, further restricting the choice of metbadputoutput analysis. Inptautput
analysis also allows for the calculation of multiplievhich are static summary measures that

can be used to calculate the total effectalbthe sectors in an economy.

3
Methodology

The methodology followed to derive the inputtput model was adapted from Blair and
Miller (2009). The Statistics Department of Gabon publishes supply and use tables but does
not publish inpubutput tables.The methods considered for the conversiothefsupply and

use tables to symmetric inpattput tables are from the Eurostat manual of supply, use and

inputoutput tables (Beutel, 2008).

There are four general models that can be used to transform supply and use tables into
symmetric inpuoutputtables. The supply and use tables that are available for Gabon are
both industryby-industry tables, restricting the use of prodogtproduct Model A and

Model B for the transformation t symmetric inpubutput table.

The transformation model usenl the paper isModel C'. To deal with the negatives in the
symmetric inpuoutput table, a methodology proposed by de Mesnard (2011:440) was
followed. According to de Mesnard (2011:440), negatives in an-myiput table should be

set to zero if theyare small and close to z&0 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 pfames all having zero values.
The mathematical derivation of Modeli€discussed irsection3.1.

3.1) Model C mathematical representation



The conversion key ifrigure2 indicaieswhere the origin and destination of the matrices are
during the conversion process from supply and use tables to a symmetroutjutttable.

The transformation matrix is represented as follows:

Step 1:T = diag(g)(V )* (3.112)
Theintermediate industrpy-industry matrix is,

Step 2:.B=TU (3.1.2
The final demand matrix is,

Step3:F=TY (3.1.3

Step 4: Assemble the symmetric inmuitput table.

Figure 2
Conversion key

VT = supply matrix o} = 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 vectoof final demand

g’ = row vector of industry output g = column vector of industry output
B = intermediate industrpy-industry matrix F = final demand matrix

Y = make matrix which is the transpose o thdustry by product supply matrix
Diag(q-m)’' = 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 v! g-m m q
Output g’
Use table Industries Final demand Use
Industries g-m

- - U Y
Imports from industries m
Value added W w
Output g y
Input.—Qutput.tabIe of do.mest|c output Industries Final demand Output
classified as industryby-industry
Industries B = g
Imports from industries m
Value added W w
Output g’ y

Source:Adapted from Beutel, 2008

3.2) Demandside input-output model setup

The demangide inputoutput model is summarized below, stating the main equations in the

system There aren sectors in the economy. Lé¢ denote the total produon output of
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sectori and let f, be the total final demand for the production output of secttiren the

distribution of sales and final demand equation to the other industries is written as follows:
x=2, t. 2 .+ z+ G &= f (3.21)
j=1

The z terms indicate the intendustry sales by sectarto all other sectorg with f.

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

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

X=Zi+f (3.22)

withibei ng a column vector of 1’ s.

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

A=Zx* (3.23)

The operational form of the tecleal coefficients are as follows

4 =3X

Rewriting equation (3.2) taking into account the operational form of the technical
coefficientsyields,

X = AX +f (3.24)

Now letl bethenxni dentity matrix with one’s on the

then,

y(1-
a0 g(_au) (11_':112) a,
I:gi . 1s0 tha(I-A):g ?21 :azz N aﬁ" (3.25)
o 1 ¢ : . :
e "8y |, -~ @ a,)
Thenthe system shown in equation (3.Riswritten as:
(I-A)x=f (3.26)

In order for equation (3.8) to have an unique solutiofi-A) must not be singular. If
(I-A) " does exist then equation (B2can be written as
x=(1-A)f =Lf (3.27)

(1-A)*=L = l; is the Leontief inverse matrix ¢ne total requirements matrix.

4

Simulation design and simulation results



A description of the scenarios teduce oildependenceare discussed ifable4.1. The

identified alternative growth industries fo
Hunting and Fishing” industry (BO1l), the *“ Fc¢
the “Other extraction”banduahdyr éBO0durantdsth
Table 4.1
Scenarios for simulation
Scenario Industries shocked
Baseline A 2.80% decline in exogenous final demand of
scenario petroleum services” industry (B03).
Scenariol |[An increase in the exogenous final demand of
(B01), todirectly offsetthe impact on GDP dhe 2.80% decline in exogenous final demand of the
“Production of “raaidpmdtrrodl einrd s$ean wir@ad s gaisnd
Scenario2 |[An increase in the exogenous final demand of
directly offsetthe impactonGDPdfhe 2. 80% decl ine in exogemfous
“raw” petrol and natur al gas and petroleum se
Scenario3 |[An increase in the exogenous fi nal ddreutlyaffdettreef
impact on GDP ofhe 2.80% decline in exogenous final demand éfe “ Pr oducti on of
natur al gas and petroleum services” industry
Scenario4 |[An increase in the exogenous final de ma ndirectyf
offsetthe impact on GDP dhe 2.80% declineie x ogenous final demand of
and natural gas and petroleum services” indus
Scenario5 |An i ncrease in the exogenous final demand of
Livestock, Huntingané&i shi ng” i ndustry (BO1), the “Fores
“Ot her extractions” industry ( BlOsty)(B18)todiredtiyhoffset® H
the impact on GDP of the 2.80% decline in exogenous finalddmanf t he “ Product.
natural gas and petralen ser vi ces” industry (BO3).

Table 4.2 contains thandirect effectresultsfor the five different scenarios simulatedlhe

distribution of the indirect effestis given according to thefficial 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 scePengo.

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

Scenarios2 to 5 were simulated to ensure that the net direct effeacproductionwas zero,

which in turn ensuré that the negativeeffect onproductionfrom a decline in oil industry

productionwasoffset.

Table 4.2
Scenaridndirect effectsimulation results
Industr Baseline Scenario Scenario | Scenario | Scenario | Scenario
y Scenario 1 2 3 4 5
Table in Billions of CFA Francs (XAF)
BO1 éigsrr'“c#g“re' Livestock, Hunting and 0.11 53.90 0.05 0.09 953 16.97
B02 | Forestry and Forest Exploitation -0.02 -0.02 54.63 0.09 0.37 11.06
o3 | Production of “raw"” petrol and natural gy g5 2 54.72 51,52 .51.98 -55.19 53.11
and petroleum services

B04 | Other extractions 0.00 0.00 0.00 54.14 0.00 20.32
BO5 | 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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BO7 | 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 ofpaper, 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 0.40 0.07 115 1.97 0.59 1.07
plastics
B12 g(;:Ica;r;ztruction material and production of 011 010 -0.06 0.23 0.02 0.05
Metalworks, Fabrication of materials, ar
B13 | goods of equipment not classified -2.58 -1.46 9.11 10.33 -0.29 5.25
elsewhere
B14 Produ_cFion and distribution of water and 024 0.02 038 299 1.09 1.06
electricity
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’ 0.00 0.00 0.00 0.00 0.00 0.00
measured
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
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.% | 13470.64 | 13483.D | 13457.23 | 13460.97
Percent_age change in value of total 054 2008 0.25 0.35 0.15 0.18
production(%o)

Source:Authors calculatiors

The simulations conducted in the various scenarios determined what the necassaiy

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 Table4.3 gives the results of the net direct and net indieféect 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 Net Indirect effect
(Billion XAF) (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 calculatbns
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The Baseline scenarim Table 4.3simulates the impact that a decline in final demand in the

“Production of raw’ petrol and nat,thasal gas

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

In Scenario 1lin Table 4.3t he “ Agricul tur e, Li vesttydBOX , Hunt
is able to directlyoffset the negative shock to industry8@3) if final demand for the
“Agriculture, Li v e s industry (BO1Hsiimcteaseddy 28.02&rom i s hi n g
Table4.2 we note thathe total net indirect effect on the valuktotal production is0.08%,

ceteris paribus The total indirect effect on the economy of Gabon due to the decrease in
final demand for output from the “Productior
services” i ndust r yn finé@ deBnpnd of 2811@% torhoatput from the a s e
“Agricul ture, Livestock, Hunt i ng-1@6e9 dillioki s hi n ¢
XAF, ceteris paribus This negative indirect impact is due to théfedence in output

multipliers, where the outpmultiplier fort he “ Agri cul tur e, Livestoc|
industry (BO1l)islland for the “Production of “raw” pe¢
services” ish3buThd“rPyet(r®03 ) efining” industry (€E

increase in demand for inputs to the amount of 1.05 billion Xedteris paribus The
magnitude is positive as a result of the increased demand for fuel used by industry (BO1) and

the industries tht supply to it.

In Scenario 2in Table 4.3t he “ Forestry and Forest Expl oit
directly offset the negative final demand impaets well as indirectly generate a positive

impact onthe value of total productioif the final demand oft he “ Forestry an
Expl oitati onlsindreastd by 80.58%drorB Taldle4.2 we note that the total

net indirect effect on the value of total production is 0.28%.65 billion XAF) ceteris

paribus since the output multipliegf1.99 oft he “ Forestry and Forest

(BO2) exceeds the®r oducti on of “raw’ petr ol and nat
industry (BO3 output multiplier (136). The “ Met al wor ks, Fabricat.i
goods of equipmentnotatls si fi ed el sewhere” i ndustry (B13

in demand for inputs to the amount of 9.11 billion XAEteris 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 3n Table 4.3 he “ Ot her extracti ons”’ offsetticust r y
negative final demand impaets well as indirectly generate a positive impact on the \aflue

total productiorif the final demand fot he “ Ot her ext r aisibcreaseddy i ndu
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 paribusgiven an atput multiplier of2.23

fort he “ Other extractiDbme”" Meatdallswaryk ,BOBgbr i c
goods of equipment not <classified el sewhere”
in demand for inputs to the amount of 10.38dmn XAF, ceteris paribus The magnitude is

positive as a result of the increased demand for fabricated structures and new equipment used
by industry (B0O4) and the industries that s
(B23) experiencesmaincrease 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 th
relativdy more services due to the technical nature of the industry.

In Scenario 4in Table4.3% he “ Hot el s, bars and restaurants
offsetthe negative finalemand impact, as well as indirectly generate a positive impact on

the value of total productionf the final demand fot he “ Hot el s, bars an
industry (B18) with an output multiplier o1.74 is increased by 60.77%rom Table 42 we

note that the total net indirect effect on the economy of Gabon is q2&24# billion XAF)

ceteris paribus The “Food” industry (BO5) experiences:
inputs to the amount of 10.05 billion XAEeteris paribus The magnitude is positive as a

result of the increased demand for food that islusendustry (B18) and the industries that

supply to it.

In Scenario 5in Table 4.3the fouralternativegrowth industries are shocked simultaneously
by applying an 8.16% shotko the final demand of each of thaternativegrowth industries
respectivey. The combination of these industrissable to directlyoffsetthe negative final
demand impact as well as indirectly generate a positive impact on the value of total

production.

In order to directlyoffset the decline in final demand from industry (B0O3) and develop
alternative growth industries in the economy of Galfsrgnario 5Sindicates that different
combinations of industries can hesedto offset the negative impact on GDP that was
achieved in Scenaril, 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 necessaryofingeowth magnitudes in
exogenous final demand for the alternative growth industries identifietheoycaborse
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. -dofpuit analysis

was identified as the appropriate methodological appraaake 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 af as the main export product, tioe development of

the* Agriculture, Livestock, Hunting and Fi shi
Exploitation” industry (BO02), the *“Other ex
and restaurants” i ndust r ystries. BThe8 gimulatien results er na't

indicate that gowth of 8.16% in thecombinedalternative growth industries able to

directly offset the decline in output from the oil industrijhis magnitude directlpffsets the
negative impact that the reduced prettn of industry (BO3) has on GDP, while creating a
positive net indirect effect on the economy of Galwhre to higher output multipliers
Focusing upon the development and growth of these industries should allow Gabon to move
from an economy that depends on olil, to a diversified economy that does not depend on the
oil industry as its main GDP contributing industry.

Limitations in the datalid not allow the inpubutput 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 blatealduring the

simuldions.

The study may be enhanced when maceurate and ufp-date data becomes available for
the supply and use tables of Gabon, since the data used in the study is faitBCd®ase
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year of 2001 As a result of the data not being-topdate, cautio should be takemwhen
considering the result3he 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 forpolicy makers to considevhendiversifying and growing industries in
the economies that are considered during analysis.
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Table Al
Input-Output table for Gabon 2008

Input-Output table of d ic production for Gabon 2008 at constant 2001 prices
Table in Billions of CFA Francs (XAF) Intermeiate ption of industries
BO1 B02 B03 B04 BOS B06 B07 B08 B09 B10 Bl1 BI12 B13 B14 B15 B16 B17 B18
Agriculture, [ Forestry and Production o: Other extract Food Drink and Tc Textiles and ] Wood and fu Production o: Petrol refining Chemical ind Construction Metalworks, Production ai Construction Commerce Repair servic Hotels, bars i

BO1  Agriculture, Livestock, Hunting and Fishing 193 0.00 0.00 0.00 36.75 13.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2154
B02  Forestry and Forest Exploitation 0.00 428 0.00 0.00 0.00 0.00 0.00 55.94 0.00 0.00 0.00 0.00 0.00 0.00 9.93 0.00 0.00 1.07
B03  Production of "raw" petrol and natural gas and 0.00 0.00 70.04 0.00 0.00 0.00 0.00 0.00 0.00 121.06 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00

petroleum services
B04  Other extractions 0.00 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
BO5 Food 3.05 0.00 0.00 0.00 25.19 12.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2435
B06  Drink and Tobacco 0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.00
BO7  Textiles and Leather (for wearing) 0.00 0.00 1.00 1.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
B08 Wood and furniture industries 0.00 0.00 129 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.27 0.00 0.00 0.00
B09  Production of paper. printing and edition 0.00 0.00 1.00 1.00 1.00 2.00 0.00 0.00 3.00 0.00 0.00 1.00 0.00 0.00 1.00 2.00 0.00 1.00
B10  Petrol refining 8.00 22.00 14.00 22.00 2.00 2.00 0.00 4.00 0.00 5.00 0.00 6.00 0.00 26.00 12.00 3.00 1.00 0.00
B1l  Chemical industry, transformation and plastics 2.00 4.00 10.00 8.00 2.00 8.00 0.00 2.00 1.00 3.00 3.00 0.00 1.00 2.00 15.00 3.00 1.00 1.00
B12  Construction material and production of glass 0.00 0.00 3.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 38.00 0.00 0.00 0.00
B13  Metalworks, Fabrication of materials, and goods of 4.00 31.00 71.00 44.00 5.00 10.00 1.00 9.00 1.00 11.00 1.00 2.00 20.00 5.00 51.00 10.00 31.00 2.00

equipment not classified elsewhere
B14  Production and distribution of water and electricity 1.01 1.01 4.03 9.08 2.02 1.92 0.00 3.03 0.00 2.02 0.00 2.02 0.00 4.03 202 7.06 1.01 288
B15  Construction and public works 0.00 0.00 0.13 9.31 0.00 0.00 0.00 0.00 0.00 0.83 0.00 0.00 0.00 6.17 26.68 0.89 0.00 0.00
B16 Commerce 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00
B17 Repair services 0.01 8.88 397 5.13 128 258 0.01 256 0.01 0.04 0.02 126 0.01 127 10.24 5.09 0.01 127
BI8  Hotels, bars and restaurants 1.00 2.00 18.00 3.00 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 1.00 1.00 4.00 4.00 0.00 0.00
B19  Transport 2.80 3391 70.74 32.67 298 298 1.02 10.05 0.00 897 0.00 1.85 1.01 1.23 13.70 69.05 0.97 0.99
B20  Post and telecommunications 0.00 1.00 18.00 5.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 2.00 6.00 9.00 1.00 1.00
B21  Financial services 1.00 1.00 20.00 4.00 1.00 0.00 0.00 1.00 0.00 2.00 0.00 0.00 0.00 2.00 3.00 7.00 0.00 0.00
B22  Real estate services 0.00 1.01 5.96 0.99 1.01 0.00 0.00 2.02 0.00 0.00 0.00 0.00 1.01 0.00 5.05 18.20 1.01 203
B23  Services to enterprises 299 17.71 21649 55.53 299 344 0.00 5.13 0.96 9.29 0.76 1.07 2.03 4.05 36.78 35.94 3.09 523
B24  Public administration 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B25  Education services and health services 0.00 0.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00
B26  Services to households 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 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 0.00 0.00 0.00 0.00 0.00 0.00 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 0.00 0.00 0.00 0.00 0.00 0.00 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total intermediate inputs 27.80 127.79 531.67 203.71 84.21 70.88 7.03 96.73 5.97 164.21 4.78 22.22 26.06 54.76 247.68 175.23 40.10 79.35

Value added to GDP 220.00 78.00 1427.00 38.00 38.00 31.00 42.00 32.00 6.00 9.00 5.00 6.00 19.00 63.00 114.00 210.00 32.00 44.00

Total imports 23.00 0.00 152.00 11.00 147.00 31.00 23.00 13.00 19.00 48.00 128.00 16.00 573.00 0.00 0.00 0.00 0.00 29.00

Correction item 0.20 -2.79 -9.67 2271 -0.21 0.12 -0.03 6.27 0.03 -0.21 0.22 -0.22 -0.06 0.24 -3.68 -3.23 -0.10 -0.35

Total Output of products at basic prices 271.00 203.00 2101.00 250.00 269.00 133.00 72.00 148.00 31.00 221.00 138.00 44.00 618.00 118.00 358.00 382.00 72.00 152.00
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Final d d
B19 B20 B21 B22 B23 B24 B25 B26 B27 B28 B99 TOTAL FOR Exports Final consumption Government Fixed capital  Changesin  Total
Transport  Post and tele Financial seriReal estate s¢ Services to e Public admini Education ses Services to h Financial sers Correction it¢ Products not INDUSTRIES of households consumption formation inventories production
0.00 0.00 0.00 0.00 0.00 3.89 2.84 0.00 0.00 0.00 0.00 80.77 18.20 223.86 0.00 0.00 -51.83 271.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 71.22 167.54 1.81 0.00 0.00 -37.57 203.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 191.14 1479.77 0.02 0.00 431.77 -1.70 2101.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 214.00 2.00 0.00 20.96 9.04 250.00
0.00 0.00 0.00 0.00 0.00 5.08 6.12 0.00 0.00 0.00 0.00 75.92 285 292.61 0.00 0.00 -102.38 269.00
0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 27.00 10.00 153.00 0.00 0.00 -57.00 133.00
0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 10.00 0.00 81.00 0.00 0.00 -19.00 72.00
0.00 0.00 0.00 0.00 0.00 0.00 1.29 0.00 0.00 0.00 0.00 12.85 107.42 40.26 0.00 0.00 -12.52 148.00
1.00 0.00 2.00 0.00 1.00 4.00 4.00 0.00 0.00 0.00 0.00 25.00 0.00 14.00 0.00 14.00 -22.00 31.00
40.00 2.00 0.00 0.00 2.00 4.00 1.00 1.00 0.00 0.00 0.00 177.00 43.00 45.00 0.00 0.00 -44.00 221.00
6.00 1.00 0.00 2.00 3.00 6.00 12.00 1.00 0.00 0.00 0.00 97.00 7.00 82.00 0.00 0.00 -48.00 138.00
0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 52.00 0.00 5.00 0.00 0.00 -13.00 44.00
25.00 6.00 0.00 7.00 13.00 6.00 5.00 1.00 0.00 0.00 0.00 372.00 44.00 38.00 0.00 0.00 164.00 618.00
403 3.03 1.01 1.01 4.03 20.16 201 1.01 0.00 0.00 0.00 0.00 47.93 0.00 329.06 -338.41 118.00
5.67 3.71 0.72 9.32 0.83 1.04 1.81 0.00 0.01 0.00 0.00 0.00 9.55 0.02 0.00 28131 358.00
0.00 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 343.68 38.00 382.00
30.37 124 253 255 5.09 5.09 135 0.01 0.00 0.00 0.00 0.30 23.33 0.00 0.00 -43.50 72.00
7.00 3.00 2.00 1.00 5.00 8.00 2.00 0.00 0.00 0.00 0.00 4.00 85.00 0.00 0.00 -1.00 152.00
48.61 2.87 297 1.98 10.86 8.98 1.97 0.97 0.00 0.00 0.00 13.96 86.38 0.00 0.00 -18.48 416.00
8.00 41.00 4.00 2.00 15.00 15.00 2.00 2.00 0.00 0.00 0.00 4.00 96.00 0.00 0.00 -20.00 214.00
8.00 1.00 17.00 1.00 4.00 2.00 0.00 0.00 74.00 0.00 0.00 4.00 21.00 0.00 0.00 -1.00 173.00
5.02 2.02 1.92 2.02 12.13 3.03 3.04 1.01 0.00 0.00 0.00 0.00 170.11 0.00 0.00 -3.61 235.00
27.09 2227 14.93 10.46 51.93 13.24 7.29 4.16 0.00 0.00 0.00 7.57 0.00 0.00 2.15 -26.58 538.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 551.00 551.00 0.00 -552.00 550.00
1.00 0.00 1.00 0.00 0.00 2.00 6.00 0.00 0.00 0.00 0.00 0.00 206.00 149.00 0.00 -147.00 223.00
0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 45.00 5.00 0.00 -11.00 49.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 73.56 73.56
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.00 48.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
216.79 89.43 50.09 41.34 127.88 120.52 61.72 12.16 74.01 0.00 0.00 2764.12 2127.60 2319.86 705.02 1141.63 -957.68 8100.56
141.00 123.00 118.00 192.00 220.00 430.00 148.00 37.00 0.00 0.00 0.00 3823.00 3823.00
65.00 3.00 6.00 3.00 193.00 0.00 13.00 0.00 0.00 48.00 0.00 1544.00 1544.00
-6.79 -143 -1.09 -1.34 -2.88 -0.52 0.28 -0.16 -0.45 0.00 0.00 -30.57 -30.57
416.00 214.00 173.00 235.00 538.00 550.00 223.00 49.00 73.56 48.00 0.00 8100.56 2127.60 2319.86 705.02 1141.63 -957.68 13436.99
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Endnotes

" 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.

" Model C was chosen due to the conversion of thelgum use tables resulting in unexpected negative values in the
symmetric inpuutput table, when using Model D. Model D should theoretically not yield negative values in the
symmetric inpuoutput table. However, there are negative values in theaffiapply 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 tt®ra@neounts in the symmetric input

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

to Model D.

i In the case of Model C, the values in the symmetric hopitput table that were native, were closer to zero than the

negative values in the symmetric inguitput table using Model D.

V Trial and error

Y Comments on Table Al: InputOutput 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 componet s are not included in Table A1 and only the aggreg
is included in Table Al1. Cells in Table A1 where the values were small but negative, was changed to zero as was mentioned

by de Mesnard (2011:440). f&fts 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 intcet, 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 GABG20@®06

were not correctly cal culcaluma ththe inplthutput tab@ hvas ugpeas thé correctionvtem t or i e
to balance the final demand side of theinput t put t abl e. To ensure that the corre

prices for each column was feuadded hteo impert Totf@alr @©@u@tchuti

prices row, in the wuse table for each i ndu-%tvalye.addedl n t he

amount. This amount was made zero since it is not possible to have negativeddaden an industry. In the process of

creating the inpubutput table with Model C, step 1 on page 7 wt(b’r;e’l has to be created, the last 3 elements on the main

diagonal of theV matrix had to be changed from zero to 0.001 in order to be aleeit the matrix.
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