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Abstract

Most applications of input-output (I-O) analysis to date have been to high-
light inter-industry flows and to estimate the main aggregate national ac-
counts, such as GDP, gross output and final demand categories. However,
multiplier coefficients relating to output and income multipliers have hardly
been explored especially in the Nigerian context. Sectors like agriculture,
fishing, food & beverages as well as mining/quarrying have particularly sig-
nificant roles and their economic impacts can be quantified using Nigeria’s
I-O table. The study adopted a longitudinal design and utilized the 2015 I-O
table comprising of twenty-six (26) sectors obtained from Eurostat database.
This table was used to compile an inter-industry transaction table and Leon-
tief matrix, which was then used to derive industry-wise Type I and Type II
multipliers for the aforementioned sectors. Type I multiplier takes into account
the direct and indirect effects while the Type II multiplier captured the induced
effects in addition to the direct and indirect effects. Mining/quarrying as a sin-
gle sector had a Type I multiplier of 1.80 and 2.17 for both output and income
respectively and a Type II multiplier of 2.41 and 3.12 for both output and in-
come respectively. Similarly, the fishing sectors were identified to have the
highest contributions (2.11 and 2.89 as well as 2.22 and 3.19) in both Types I
and II multipliers for both output and income respectively when compared
with other sectors.

Keywords

Input-Output Analysis, Sectoral Transactions, Eurostat Database, Type I and
II Multipliers, Nigeria

1. Introduction

Nigeria is one of Africa’s largest economy known for its increased fishing, min-
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ing and agricultural activities. Owing to the increased population in the country,
demand for products from these sectors has been increased over the years and
has contributed immensely to nation’s Gross Domestic Product [1].

The agricultural sector has been known to contribute about 20.85 percent to
the nation’s GDP (National Bureau of Statistics, 2018) [2]. The amount of value
added measured in nominal terms was 5,288,339.21 million naira in the third
quarter of 2018. Average annual growth rate of the mining industry had a GDP
of about 8.71 percent increase at the end of 2018. The fishing sectors has also
been known as a major contributor to Nigeria’s GDP in last five (5) years fol-
lowing the protectionist trade measure in fish production (import quota) intro-
duced since the first quarter of 2014 has stimulated the country’s self-sufficiency
through a 25 percent annual fish import cut [3].

Input-output analysis has been proven to be one of the most useful techniques
to measure economic impacts, relating to both indirect and induced impacts,
like the effect of given levels of final demand, for example, personal consump-
tion expenditure, government expenditure, capital formation and exports. It is
also possible to forecast the elements of the economy under different assump-
tions regarding the level of one or more of these indicators. This quantitative
analysis first introduced by [4] is a top-down approach used to describe the gen-
eral flow of goods and services in an economy, classified into various sectors.
The total output multiplier for a sector measures the sum of the direct and indi-
rect input requirements from all sectors needed to fulfill the final demand re-
quirements of that sector. Multiplier effects which are associated with Keynes are
defined as the change in equilibrium GDP divided by the change in investment
[5]. The multiplier effect has been used as an argument for the efficacy of gov-
ernment expenditures to stimulate aggregate demand. One of the best-known
results of input-output analysis is its ability to derive multipliers using supply
and use sides of the national accounts [6].

This paper is aimed at estimating the economic impacts resulting from sectors
like, mining/quarrying, fishing, food & beverages and agriculture on the Nige-
rian economy using the input-output multiplier analysis. This also helps to
predict the consequences of any planned and potential changes in the demand
for the country’s output. The study derived a Type I and Type II multipliers for
the aforementioned sectors. The Type I multiplier measures the change in out-
put in both sectors due to the change in final demand. It is the ratio between the
change in gross output and the change in final demand. For example, as pre-
sented in Table 1, if $ 1 additional demand for agricultural inputs generates $ 2
additional gross industrial output then the Type I multiplier relating to the agri-
cultural sector is equal to 2. In other words, if the Type I agricultural multiplier
is 2, then for each $ 1 additional demand for agricultural inputs would generate
$ 2 worth of additional gross output within the economy.

Specifically, this paper sets to describe the use of Type I and Type II multip-

liers to measure direct, indirect and induced effects from the fishing, min-
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ing/quarrying, food/beverage and agricultural sectors in Nigeria. The paper also
highlights the important steps involved in deriving Type I and Type II multip-
liers from the I-O table to include the calculation of inter-industry transaction
table and the Leontief matrix. The most recent I-O table was obtained for 2015
at aggregated level with 26 industries [7]. The reference year of 2015 means the
multiplier coefficients need to be updated when more recent I-O tables are

available.

2. Review of Related /Empirical Literature

Input-output analysis has been known as a veritable tool that addresses the fol-
lowing: multiplier effects of an investment program; environmental restrictions
impact on prices; national accounting as well as its efficiency and dynamic per-
formance [8]. However, application of input-output analysis to measure eco-
nomic impacts for fishing, mining/quarrying, food/beverage and agricultural
sectors has been limited. According to [9], output, employment and income
multipliers have been known to be used to describe different economic impacts
thus:

1) Output Multipliers

Output multiplier for an industry is defined as the ratio of output changes to a
unit increase in final demand. This is, Changes in output

Final demand

2) Employment Multipliers

The employment multiplier expresses an estimate of the total employment at-
tributable to the stimulus per man-year of employment.

3) Income Multipliers

This measures the change in income (wages, salaries, and profits, etc.) which
occurs throughout the economy as a result of a change in final demand.

Related studies have been carried out by researchers using input-output anal-
ysis and multipliers to investigate economic impacts but dearth is evident in Ni-
geria. [10] used input-output tables to analyze the use of energy for transport
purposes in Germany. He calculated energy necessities of transport-related final
demand by means that of the Leontief-inverse connected to the energy informa-
tion. He found that the energy necessities of transport-related final demand have
truly big quicker than the energy consumption by transport as associate business.

On the other hand, [11] in his study suggested input-output multiplier analy-
sis as one of the recommended techniques for assessing economic impacts of
transportation projects. Their output multiplier coefficients (Type I) for trans-

port services were 2.4 and 1.8 for larger and smaller state respectively [12].

3. Methodology

3.1. Data Sources

The latest available Nigeria’s I-O table was the symmetric for year 2015 and was

obtained from Eurostat database who considered all the “classical” drawbacks of
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the I-O approach (static, linear production function, no substitution or scale
economy effects, infinite elasticity of supply) in its estimation and interpretation.
It consisted of forty-six (46) sectors aggregated into twenty-six (26) sectors of
economic activity, compiled following the industry-technology assumption,

product-by-product, with total flows and valued at basic values at current prices.

3.2. Model Specification

1) The Theoretical Model
The income expenditure equality is given by:

E=C+1+G+X-M (1)

where,
E = expenditure measure of Gross Domestic Product (GDP);
C = consumption; /= Investment;
G = Government expenditure;
X = Exports;
M = Imports.
C+1+G+X—-M =components of final demand;
C= Household consumption expenditure (HCE);
I = Fixed Capital Formation;
G, X, & Mare as already defined.

Re-writing Equation (1), we have:
E=GDP=C+1+G+X-M (2)
In terms of production, GDPvalue is given as:
GO-IC=GDP=C+I1+G+X-M (3)

where,
GO = Gross Output;
IC= intermediate consumption

Multiplying GO-ICby Gross output and simplifying we have:

GO(l—Ej:GDP (4)
IC

GO
But, a= i’ by substitution we have:

GO(1-a)=GDP (5)
In terms of GO, we have,
GO =(1-a) VA
where,
VA=GDP (6)
(1- a)fl = Leontief Inverse proportion of
% = Proportion of intermediate consumption in the gross output which is
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also referred to as the technical coefficient matrix in the Input-output analysis.

By inversion, the symmetric matrix, (1 — a) is transformed to get the asymme-
tric input-output table using the supply and use table.

Equation (6) forms the basis for the multiplier analysis. The column sum of
the Leontief Inverse which is also known as the total requirement matrix, shows
the input requirements for a unit increase in the final demand for a given indus-
try, called the multiplier coefficient. These input requirements commonly re-
ferred to as “backward linkages” measure the impact on the supplier industries
of a unit increase in final demand [13].

However, the following steps are involved in the transformation of the asym-
metric matrices (supply and use tables) to an input-output table viz:

2) The Empirical Model

Use and supply tables

Suppose an economy with “t” number of products and “I” number of indus-
tries. The relationship between the use of products by industries and end users
are presented in Table 1.
where,

j=12,---,n, organized in rows.

Industries are denoted by Ind(k)
where,

k=12,---,n, organized in columns.

The columns represent the value of the intermediate consumption for the
corresponding industry, which uses various products by a particular industry.
Similarly, the rows represent the value-added components of each industry. The
gross output of each industry is given by the sum of the total intermediate con-
sumption.

On the other hand, Table 2 presents the supply of products to various industries.

Table 1. (a) Use of products by industries and end users (use table); (b) data used for analysis.

(a)

Industry use End users Products gross
Ind (1) Ind(2) . Ind(n) HC GP INV  Exp Imp output
Com (1) i1,1 i1,2 . il,n ha gp: inv; exp1 imp: go (com),
Com (2) 2,1 2,2 . il, n hc, gp2 inv, expz imp2 go (com)z
Product
Com (m) im, 1 im, 2 . im,n hcm gPm invm eXpm impm go (com)m
Compensation of employees  iwi w2 . wn
GDP Operating surplus ops1 ops2 . opsn
Taxes on products taxp: taxpz . taxpn
Industry Gross Output go (ind): go (ind) . go (ind)a

Source: Authors conceptualization. NB: Products are denoted by Com (j).
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82,009,970
24,456,930
91,047,120
37,129,070
12,650,460
1,183,830
53,284,680
100,980,800
4,548,065
83,862,020
113,051,300
72,046,420
77,820,700
125,364,000
1,002,136,000
215,714,100
342,401,400
2,608,402
11,281,410
3932.704

Table 2. Supply of products to industries (supply table).

Sectors Products gross
Sec (1) Sec (2) . Sec (m) output
Com (1) sl, 1 . sl,n gross (com):
Com (2) s2,1 . s2,n gross (com)2
Product
Com (m) sm, 1 . sm,n gross(com)m
G G
Sectors Gross Output ross ross . Gross(sec)n

(sec): (sec)2

Authors’ conceptualization.

Each row shows the value of products supplied to each industry while the
columns represent the industry gross output for each sector. The total gross
output of products in the use table should be equal to those in the supply table.
Also, the industry gross outputs in the use tables should be equal to those in the
supply table. This equality characteristic forms the basis in national in-
come/expenditure accounting.

3) The Input-Output Table

As presented in Table 1 and Table 2, the use and supply tables are used to
calculate the use and supply proportions, technical coefficients and the in-
ter-industry or inter-product transaction tables. The inter-industry or in-
ter-product transaction tables are important for compiling the input-output
tables. A typical input-output table is presented in Table 3. An input-output ta-
ble consists of an inter-product transaction table (the shaded area), the final de-
mand matrix and the value added or GDP components (measured using pro-
duction method).

The shaded area represents the inter-industry coefficients where output of an
industry can be used as input in other industries while input of an industry can
be used to produce a good. For example, industry A;, implies that, industry 1
supplies input to industry 2 for use its production process while industry 2 is the
purchaser or user of the inputs. This table is the matrix required to calculate the
Leontief matrix and the Type I & II multipliers are presented as follows:
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Table 3. Input-output table.

Industry/sectors Final users Sectors
Sector (1) Sector (2) ... Sector (n) HC Govt Invt. Exp. Imp. gross output
Industry Sec (1) A A, Ain Ha  Govti Invti  Expr  imp:  Gross (sec)
Sec (2) Az Az Aon imp,  Gross (sec)2
Sec(n) An1 Anp Ann impn  Gross (sec)s
I Compensation of
Velue added empl(r))yee (wages) wi w2 W
Operating surplus Ops: Ops2 Opss
Taxes on products Taxp: Taxpa Taxps
Sectors Gross output Gross (sec)1 Gross (sec)2 ... Gross (sec)s

NB: HC = household consumption, Govt = government expenditure, Invt = investment, Exp = exports, Imp = imports, Sec = sectors, Taxp = taxes on prod-

ucts, Ops = operating surplus, W = wages.

Type I and II multipliers derivation

In line with the UN guidelines [14] [7] there are five (5) steps involved in
these derivations thus:

Step 1: Calculate from use and supply tables, the use and supply proportions;

Step 2: Calculate inter-product transaction table;

Step 3: Calculate Leontief matrix;

Step 4: Derivation of the multipliers;

Step 5: Validation of the empirical model.

Step 1: The Use and Supply Proportions

Use proportions:

Industry-by-industry use proportions are obtained by dividing each cell entry
in the use table by industry gross output in the final row of the use table. We
denote intermediate consumption and the value added parts of the use matrix as
i(j+v.k).
where,

v=number of rows in value added part of the use table.

But, G(1, &) =Industry gross output.

Then,

U(j+v.k)

G(LK) @

B(j+v.k)=
Equation (7) represents the use proportions matrix comprising, intermediate
consumption and value-added components.

The use proportion matrix with only intermediate consumption is given by:

B(Lk)=—lé((i’:)) (8)

Each column in Equation (7) represents the proportion of use by each indus-
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try, having a column sum of use proportions to be equal to 1.

Supply proportions:

Industry-by-industry supply proportions are obtained by dividing each cell
entry by row sum as given below. Suppose the supply matrix is denoted by M (j,
k). Gross output of products is a column vector and given by Q (j, 1).

Then the supply proportions matrix is:

o 40

Notice that row sum is equal to 1, which means that each cell shows the pro-

)

portion of supply of each product to a particular industry.

Step 2: Inter-industry transaction table

This is presented in two (2) different symmetric transaction tables viz:

a) Industry-by-industry transaction table;

b) Product-by-product transaction table.

The industry-by-industry transaction table is also known as inter-industry
transaction table with an equal number of industries (in both rows and col-
umns). The product-by-product transaction table is with an equal number of
products (in both rows and columns). However, for this paper used the indus-
try-by-industry transaction table to analyze the industry demand and the indus-
try output, because of its proximity to the statistical sources and the actual mar-
ket transactions [7].

The general transaction table is done using the use and supply proportions
matrix.

Note: Intermediate consumption in use and supply proportions matrices have
m number of rows (products) and 7 number of columns (industries). Hence, m #
1 represents rectangular matrices. Use and supply proportions matrices are as
shown in Equations (8) and (9) and are used to calculate the technical coefficient
matrix.

Using the Inter-industry transaction table, we obtained the industry-by-industry
technical coefficients matrix as follows.

a(m,m)=D'(m,n)B(n,m) (10)

where,

D’(m,n) = transpose of D (1, m).

NB: Number of columns in the first matrix, D’(m, n) equals number of rows
in the second matrix, B(z,m). The resulting matrix denoted by a (m, m) is called
the industry-by-industry technical coefficient matrix. Each cell in this matrix
represents the proportion of transaction from one industry to another industry,
while the diagonal shows the transaction within one particular industry. We
obtain the inter-industry transaction table by multiplying the technical coeffi-
cients matrix by a diagonal matrix representing industry gross output denoted
by diag. [Q (m, m)]. The resulting inter-industry transaction table is denoted
by A (m, m).
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A(m,m)=a(m,m)diag[ Q(m,m)] (11)

where,

A (m, m) = symmetric matrix of size m by m. Each cell in this matrix represents
the value of transaction in dollars from one industry to another industry.

D’A (&, k) s = transaction within any particular industry.

Step 3: Derivation of the Leontief inverse

In Equation (6), the Leontief inverse matrix is presented as:

L(m,m)=[1 (m,m)—a(m,m)}f1 (12)

where,
I(m, m) is an identity matrix of size m by m.
Leontief inverse is obtained by:
Technical coefficients matrix a (& k) minus identity matrix 7 (4, 4).
By inversion, we have,
L (% k), which represents the Leontief matrix.
Step 4: Derivation of Type I and II multipliers
For Type I multipliers
Multiplier coefficients which represent the column sum of the Leontief inverse

is given by

ali)=

L(i,k) (13)

n
=1

where,

a(Z) = multiplier coefficient for any given industry.

For Type II multipliers

By introducing the household consumption (HC) sector as the (k + 1)% col-
umn and employee income (compensation of employees) as (kX + 1)? row of the
interindustry transaction table, the product-wise household consumption is

transformed into the industry-wise household consumption by
HC(m,1)=D’(m,n)HC(n,1) (14)

where,

HC (n, 1) = column vector of HC (in terms of demand for products obtained
from the use table);

HC (m, 1) = HC column vector (in terms of demand for industries).

But, HC (m, 1) is added as the (m + 1)% column of the inter-industry transac-
tion table which is the compensation of employees expressed in terms of indus-
tries as the row vector COE (1, m).

The new inter-industry transaction table now becomes A(m+1,m+1).

As a follow-up, technical coefficients matrix from the new inter-industry

transaction table is given thus:
A(m+1,m+1)
Q(L,m+1)

a(m+Lm+1)= (15)
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where,

A(m+1,m+1) = Individual columns;

Q(Lm+1) = row vector of industry gross outputs;

a(m +1m +l) = technical coefficients matrix with an additional row for
compensation of employees and an additional column for HC.

Step 5: Validation of the empirical model

This is done to ascertain the validity of the empirical exercise by re-estimating
the gross output, intermediate consumption and value added using the model
and then comparing them with the actual values. The estimated Leontief inverse
is multiplied by the actual values for final demand to obtain the estimated values
thus:

From Equation (6),

GO =(L)(FD) (16)

where,
GO = estimated gross output;
L = estimated Leontief matrix;
FD = actual total final demand.
The results of the model validation exercise are presented in Table 4.

4, Results and Discussions

The components of the final demand comprising, household consumption,
non-profit institution serving households, government consumption, gross fixed
capital formation and changes in inventories. are classified based on the indi-
vidual industries. Table 5 summarizes the two (2) sets of industries: 1) Three
industries representing only the agricultural sector (agriculture, fishing, food/
beverage); and 2) one industry representing only mining sector (mining/quarry-
ing).

The components of the final demand give an indication of the significance of
each component in the total final demand of each industry. For example, total
final demand of agriculture in 2015 consists of 75 percent Household consump-
tion, 25 percent non-profit institution serving households, 0.12 percent govern-

ment consumption, 0.49 percent gross fixed capital formation and 0.09

Table 4. Results of the model validation exercise.

Estimated total (§ million) Percentage (%)

Gross output 106,619,721 52.28
Industry by . .
. Intermediate consumption 96,744,498 47.44
industry method
Value added 560,998 0.28

Note: Actual totals are sourced from 2010 Nigeria’s supply and use tables; This confirms a high level of ac-
curacy of the empirical model.
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percent related to changes in inventories. Household consumption expenditure
represents the largest proportion of the final demand. On the other hand,
changes in inventories in terms of exports and imports are of particular impor-
tance to the agricultural sector.

Table 6 presents components of value added with the contributions of agri-
cultural, fishing, food/beverage and mining industries to total GDP in 2015. It is
also observed that approximately 1.13 percent of total compensation of em-
ployees is paid to employees in the agricultural sector which is relatively lower
compared to the food/beverage industry (having 2.69 percent). The net operat-
ing surplus (profit) was highest in the agricultural industry (having about 97.01
percent) compared to other industries. The value-added components of the in-
dustries were found to be highest in the mining/quarrying industry having about
$14,649,226,208.9 million.

Table 5. Industry-wise final demand and gross output—2015. (Percentages are in parenthesis).

Non-profit
Household o P R Government  Gross fixed .
institutions . Changes in Total final
Industry final . final capital , . Gross output
consumption serving consumption formation inventories demand
4 households P
A 3,043,598,000 997,578,500 5,074,180 20,341,830 3,640,730 4,070,233,240
1 Agriculture 19,204,942,655.41
(74.78) (24.51) (0.12) (0.49) (0.09) (100)
L 131,415,700 25,103,830 2,514,548 8644.47 1,243,550 160,286,272.47L]
2 Fishing 567,250,260.9
(81.98) (15.66) (1.57) (0.005) (0.78) (100)
Food and 14,812,110,000 6,744,033,000 4644.285 8007.873 5,934,145 21,562,089,797.158
322,729,713,512.514
beverages (68.69) (31.28) (0.000022) (0.000037) (0.028) (100)
4 Mining/quarrvin 137,691,400 15,892,030 1,543,437 2,411,855 2,706,671 160,245,393(] 587.020.334.78
FANArYIng  (g5.93) (9.92) (0.96) (1.51) (1.69) (100) e
Total of all 15,111,652,900 7,782,607,360 6,753,165,165 22,770,337.343 13,525,096 29,683,720,858.343
. . 43,089,826,763.604
industries (50.90) (26.22) (22.75) (0.077) (0.046) (100)
Computation from Eurostat database.
Table 6. Components of value added—2015 ($ million) (Percentages are in parenthesis).
Consumption
Compensation Taxeson Subsidies on Net operating Net mixed P
Industry X A A of fixed Value added Gross output
of employees production production surplus income R
capital
. 72,255,140 12,033,320 -8,330,602  6,223,971,000 65,012,030 50,855,150 6,415,796,038
1 Agrlculture 19,204,942,655.41
(1.13) (0.19) (~0.13) (97.01) (1.01) (0.79) (100)
L. 10,557,110 440,335.3 —292,756.2 436,125,700 2,703,238 2,446,571 4,519,801,98.1
2 Fishing 567,250,260.9
(2.34) (0.09) (~0.06) (96.49) (0.59) (0.54) (100)
Food/ 226,730,400 33,005,090 —-12,248,850 8,048,809,000 94,373,290 45,572,020 8,436,240,9500]
3. 587,920,334.78
beverage (2.69) (0.39) (=0.15) (95.41) (1.12) (0.54) (100)
Mining/ 177,656,300 40,928,560 —708,251.1 14,184,160,000 144,330,600 102,859,000 14,649,226,208.9
4 A 322,729,713,512.514
quarrying (1.21) (0.28) (~0.005) (96.83) (0.99) (0.70) (100)
Total of all
industries 262,278,320  86,407,305.3 —21,580,459.3 23,291,491,800 306,419,158 201,732,741  24,126,748,865 43,089,826,763.604

NB: Value added is calculated as the sum of compensation of employees, operating surplus, consumption of fixed capital, other taxes on products, and sub-

sidies.
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Multipliers

Multipliers are derived based on direct and indirect effects arising from asso-
ciate exogenous amendment in an industry’s final demand. These multipliers
which were estimated on the basis of the I-O analysis, are defined as the system
of economic transactions that follow a disturbance in an economy. The Type I
multipliers considers only the direct and indirect effects while the Type II mul-
tipliers consider both direct, indirect, and induced multipliers. The results of the
multiplier coefficients are as presented in Table 7.

As presented in Table 7, different industry groups within the agricultural,
fishing, food/beverage and mining/quarrying sectors have varying multiplier
coefficients. This means their abilities to generate economic effects are different.
The results explain that every $1 additional demand for agriculture generates a
total of $ 1.76 and $ 1.77 output and income respectively throughout the econ-
omy in 2010.

In other words, a 1dollar investment in the fishing industry will lead to a 2.89
and 3.19 increase in output and income (which is the highest when compared to
other sectors) in the economy when both intermediate and final demand sectors
(Type 11) are considered. Similarly, a 1dollar investment in the fishing industry
will lead to a 2.11 and 2.22 increase in output and income in the economy when
only the intermediate sectors (Type 1) are considered. Hence, the output and
income in the fishing industry make up 27.93 and 29.24 percent of total domes-
tic production. This implies that the fishing industry does not only represents a

major socio-economic sector, but also is one of the major contributors to Nigeria’s

Table 7. Multiplier coefficients.

Total output multipliers

Nigeria’s input output

Sector INITIAL FIRST INDUS TOTAL CONS’M TOTAL TYPEI TYPEII
Agric 1.000 0.383 0.376 1.758 0.653 2411 1.758 2.411
Fishing 1.000 0.613 0.505 2.118 0.772 2.890 2.118 2.890
Food/bev. 1.000 0.399 0.326 1.726 0.910 2.635 1.726 2.635
Mining/Q 1.000 0.440 0.363 1.803 0.609 2.412 1.803 2.412

Total income multipliers

Nigeria’s input output

Sector INITIAL FIRST INDUS TOTAL CONS’M TOTAL TYPEI TYPEII

Agric 0.141 0.053 0.055 0.249 0.109 0.357 1.769 2.540

Fishing 0.133 0.087  0.074 0.294 0.128 0.423 2.222 3.190
Food/bev. 0.243 0.055 0.049 0.347 0.151 0.498 1.430 2.063

Mining/Q 0.107 0.072 0.053 0.232 0.101 0.334 2.178 3.127

Input-output analysis result from Eurostat database.
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GDP in terms of output and income to Nigeria’s economy. The economic
meaning of this is that salaries & wages received by employees in the fishing in-
dustry have gone through more rounds of subsequent purchases than any other
industry. In general, induced effects added by employee income are more than
the total direct and indirect effects indicated by the Type I multiplier. Hence, the
resultant effect from the protectionist trade measures in fish production (import
quota) introduced since the first quarter of 2014 has stimulated the country’s
self-sufficiency through a 25 percent annual fish import cut.

Currently in Nigeria, fish production by artisanal fishers dominates fish pro-
duction in Nigeria contributing about 85% of fish production, since aquaculture
that could compliment the fisheries is not well developed. This sector employs
over eight million fishermen, and regarding eighteen million individuals have
interactions in fish process, distribution and selling that accounts for over eigh-
tieth of the entire annual domestic fish production [15]. Hence, the fishing in-
dustry represents the highest Type I and Type II multiplier coefficients when

both output and income are considered.

5. Conclusions and Suggestions for Further Studies

An input-output multiplier approach was used to measure the economic impacts
of mining/quarrying and agricultural related industries. The Type I and II mul-
tipliers were derived as measures of direct, indirect and induced effects emanat-
ing from a change in final demand. Mining/quarrying as a single sector had a
Type I multiplier of 1.80 and 2.17 for both output and income respectively and a
Type II multiplier of 2.41 and 3.12 for both output and income respectively. Si-
milarly, the agricultural related sector (fishing) was identified to have the highest
contributions (2.11 and 2.89 as well as 2.22 and 3.19) in both Types I and II mul-
tipliers for both output and income respectively. The different industries had
varying multiplier coefficients, which means their abilities to generate economic
activities also vary.

The findings of our research were limited by the availability of an up-to-date-
data and therefore the present study has given more focus on the application of
the methodology and opines on the need for further studies to adopt this study
using the most recent data available, then make comparison in order to under-
stand the changes in the multiplier effects occurring over time. Further research
is also needed to address the product-wise economic impacts in addition to the
aspects such as employment multipliers, import leakage and changing patterns
of inter-industry dependence over time as the present study focused on indus-

try-wise economic impacts, as well as the income and output multipliers.

Availability of Data and Materials

Data for the study were obtained online from Eurostat database. These datasets
used and/or analyzed in the study are available from the corresponding author

on reasonable request.
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