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occupies a landmass of 1,981 km’ with estimated human
population of 255,248 with an annual growth of 3.2% """
The study area is presumed the home of Tera and Jara
ethnic groups; with some pockets of Waja, Fulani, Hausa,
Gasi, and Kanuri. The area is characterised with warmth
climate having average temperature of 30°C in the dry
season and 750 mm of mean annual rainfall received "'
The soil is rich clay-loam which provides favourable con-
ditions for agricultural activities. Both irrigated and rain
fed farming are practiced in the production of wide range
of vegetables, fruits and cereal crops. Also, animal hus-

bandry and fishing are best practice in the study area ",

2.2 Sampling Procedure

A three stage sampling technique was used to select
120 tomato producers. In stage I, Yamaltu-Deba Local
Government Area will be purposively chosen being the
principal area for tomato production in the State. In stage
I1, the study area was divided into four major tomato belts
namely; Kwadon, Dadinkowa, Baure and Dunbu and
were purposively selected for their popularity in tomato
production. In stage III, a total of 120 tomato farmers
were selected using simple random sampling technique
disproportionate to the number of farmers in each tomato
belt. This was to ensure that every member of the popula-
tion had equal and independent chance of being selected
41 The sampling frame for this study comprised of all the
participants drawn from the selected tomato belts in the
study area, having an estimated total of 1,203. A sample
is a subset of the population on which observations were
taken for obtaining information and to draw valid conclu-
sions about the population. However, in determining the
sample size appropriate for this study, the "
used. According to this model, the appropriate sample size
for estimated population of 1,203 vegetable farmers will
be 120; representing 10%. A disproportional allocation
technique was therefore employed to select 30 tomato
farmers from each tomato belt.

model was

2.3 Method of Data Collection

Data for the study were collected from primary sources
using structured questionnaires in line with the objec-
tives of the study. Also, personal interviews to observe
the full production process were made simultaneously
with the formal questionnaire administration. This was to
enable the researchers generate qualitative information
not captured in the questionnaire. The questionnaire was
divided into three sections; A, B and C; containing coded
questions on tomato producers’ socio-economic character-
istics, the production variables, and as well as constraints
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to tomato production respectively. Also, the questionnaire
contained few open-ended questions that allowed the re-
spondents to discuss freely particular production issues
of concern to them. However, the content of the question-
naire was made to provide answers to the research ques-
tions.

Nigeria - Gombe State: Reference Map
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Figure 1. Map of Gombe State Showing the Position of
Yamaltu-Deba L.G.A.

Sources: UNCS, International Organization for Migration, World Health
Organization: https://www.humanitarianresponse.info/en/operations/
nigeria Retrieved 28th May, 2021

2.4 Method of Data Analysis

There are many analytical tools available for use in
research of this kind and the choice depends on the avail-
ability of appropriate data "*. However, to achieve the
specific objectives of the study; the descriptive and in-
ferential statistics, and as well as the farm budget models
were used for analysis.

2.4.1 Model Specification
Descriptive Statistics

The descriptive statistics such as the frequency dis-
tribution table, percentage, range, means and rankings
were used to describe the observed events and as well to
achieve objectives of the study. They were used to present
and show the distribution of the socio-economic charac-
teristics, cost-return and constraints variables of the re-

spondents. The mean function used as adopted by "' was
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expressed as:

%{;i (1

where;

X =

X =Mean of grouped data

> fxi = Sum of products of all variables and fre-
quencies

> f= Sum of all frequencies of variables

Farm Budgeting Model

This was used to achieve objective two of the study.
The model was meant to estimate cost-returns and profit-
ability of tomato production. According to "'*'”, the Net
farm income analysis is a popular model used to measure
the profitability of an enterprise especially when the fixed
cost components were captured and assumed significant.
The model is therefore specified in the equation as:

NFI=TR - TC 2
but, the total costs (TC) is expressed as:
TC =TFC + TVC (3)

where:
NFI = Net Farm Income (¥)
TR = Total revenue (¥)
TC = Total costs (¥)

T-test Analysis

The Paired t-test analysis was used to achieve objective
three of the study; to assess the income variation among
tomato producers due to seasonality in production. The
model is assumed appropriate to compare the means of
two sample groups !'*. The model is specified in a more
explicit form as:

t= X —X
2 2
S S 4)
2Ly P
n, n,
where;

t = t-test value

X, = Arithmetic mean of income realised from tomato
production in the rainy season

X, = Arithmetic mean of income realised from tomato
production in the dry season

4 Distributed under creative commons license 4.0

2

1 . .. .
— = Variance in income realised from tomato produc-
n

1

tion in the dry season
2

2 . .o .
—= = Variance in income realised from tomato pro-
n

2

duction in the rainy season
3. Results and Discussion

3.1 Socio-economic Characteristics of Tomato
Producers in Yamaltu-Deba L.G.A. Gombe State

The socio-economic variables used for this study
include; age, gender, marital status, household size, ed-
ucational attainment, farming experience etc., of tomato
producers in Yamaltu-Deba Local Government Area
of Gombe State. However, the result showed that most
(58.5%) of tomato producers in the study area were within
the age range of 31-40 years, closely followed by those
in the age range of 41 — 50 years accounted for 39.30%,
and only 2.2% that had 21 — 30 years old of age, with the
mean of 38.94 years (Table 1). Also, "” obtained similar
findings that the mean age of tomato farmers in Nigeria
was approximately 40 years.

Hence, concluded that they were still in their active
years and were assumed innovative, adaptive, physically
and mentally upright that would make them able to with-
stand tedious activity in traditional patterns of farming.
In the same vein, the result revealed that 92.48% of the
respondents were male while 7.52% were female (Table
1). This proves the assertion that tomato farming is a male
dominance activity. Such that, low women participation
could be due to socio-cultural and religious barriers af-
fecting involvement of women in outdoor economic and
agricultural activities in most parts of northern Nigeria .

The results also revealed that, majority (70.83%) of
tomato farmers in the study area were married and then
29.17% were either single or widowed. Moreover, Table
1 shows 55.33% of tomato producers had household size
of 4 — 6 persons; closely followed by those having 1 — 3
persons accounted for 40.41%, and only 2.13% that have
family size of 10 and above; with the mean of 4 persons
per family. This entails tomato producers in the study area
have the advantage of supply of average family labour
especially when we look at the size of their farm holdings.
The result coincides with *” and admitted that, the farm-
ers had manageable family sizes which may add to them
of extra helping hands in their farm businesses. But in
contrast with ), who admitted that, large family size may
cause negative consequences, because the family heads
bear heavy burden which greatly undermined their invest-
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ment capacities resulting from higher family consumption
expenditures.

Furthermore, Table 1 shows that majority (81.74%) of
tomato farmers in the study had formal education, while
only 18.26% that had attained non-formal education.
This implies that tomato farmers may be responsive to
challenges of new technologies in the study area; thus,
consistent with the findings of **. Moreover, **** both in
their different studies emphasized that education assists
the households to better utilize efficiently whatever avail-
able resources in their domain. Thus, the higher the level
of education of individual, the stronger is the demand for
his/her services in relation to production. ' concluded
that, literate farmers have been found to adopt new farm-
ing strategies faster than the illiterate ones and would find
it relatively easy in their dealings with people more espe-
cially in the exchange process.

In the same vein, the results reveled years of farming
experience of tomato producers as follows; 43.7% had 7
— 9 years; 37.3% had 1 — 3 years; 11.7% had 4 — 6 years;
and then 7.3% had > 10 years of farming experience with
the mean of 6.6 years. This implies that tomato production
in the study area was dominated by experienced farmers
who are in their active years and thus; tomato farmers are
assumed to achieve high level of productivity in the study
area. However, this supports the findings of **, who re-
ported positive and significant relationship between farm-
ing experience and technical efficiency.

This could infer that, the more the years of experience
the less the number of participants; hence the more the
ability of the farmers to realize more profit. Also, "' re-
ported similar results and stressed that, experience in agri-
cultural production has been identified as a key qualitative
variable for farm output. Individuals with longer farming
experience tend to utilize the scarce resources more effi-
ciently than the new entrants. One may conclude that the
longer a farmer stays in tomato production the more the
stability and consistency of income which can in-turn de-
termines efficiency.

Increase in hectarage outputs reflects level of income
with its multiplier effect on the level of profit realized. It
can be observed from Table 1; the average farm size hold-
ing of tomato producers in the study areas was 0.67 hect-
ares. The land holding reflects the accumulated output,
capital transfer and revaluation of assets. Size of farmland
is considered as the biggest asset for rural houscholds as
it can be accumulated in terms of money and productive
asset at the time of financial emergency **. The a priori
expectation was that, farmers with large farm holdings
produced additional level of the crop and vice versa.

According to ), the finding is in agreement with the
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permanent income hypothesis (PIH); that, households
who owned large farmlands could increase the level of
their disposable income and profit by producing additional
outputs. This trend is consistent with the conclusions of
7 that, large farmland ownership helps farmers to benefit
from economies of scale, higher production, and profit.

Table 1. Socio-economic characteristics of tomato pro-
ducers in Yamaltu-Deba L.G.A

Variable Category Frequency Percentage Mean
21-30 4 2.20
Age (years) 31-40 55 5850  38.94
41-50 37 39.30
Total 96 100
1-3 39 40.41
. 4-6 53 55.33 4
Household size 7.9 3 213
(number)
10-12 2 2.33
Total 96 100
1-3 30 37.30
Years of experience 4 —6 22 1.70  6.55
7-9 32 43.70
10-12 12 7.30
Total 96 100
. 0.5 63 68.32
Farm size (hectare) 10 33 31.68 0.67
Total 96 100
Male 88 92.48
Gender Female 8 7.52
Total 96 100
. Married 68 70.83
Marital status Widowed 24 25.0
Single 4 4.17
Total 96 100
Adult/
Non-for- 19 18.26
Educational attain- mal
ment Primary 30 31.80
Secondary 40 41.20
Tertiary 7 8.74
Total 96 100

Source: Field survey (2019)

3.2 Cost-returns and Profitability of Tomato Pro-
duction in Yamaltu-Deba L.G.A

Table 2 shows the average total costs and returns of
tomato production in the study area. The results revealed
the average total costs of cultivating one hectare of tomato
farmland were ¥ 229,014.20 ($ 590.24) and ¥ 226,015.66
($ 582.51) in dry and rainy seasons respectively. The re-
sults further revealed the proportions of average variable
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costs (88.98% and 88.84%) of the total costs of produc-
tion in the dry and rainy seasons respectively. The results
agreed with ™ who conceptualized that, small-scale
entrepreneurs’ capital allocated to fixed inputs is low and
sometimes negligible. However, '** further supported the
idea; that most at times, the proportion of fixed cost com-
ponents in small-scale agricultural value chain constituted
< 1.0% of the total costs in Bauchi State Nigeria. In terms
of returns; the average gross revenues of N 383,458.40 ($
988.30) and N 265,740.80 ($ 684.90) were realized from
the sales of 3.8 tons and 3.3 tons of tomato in the dry and
rainy seasons respectively; thus, confirmed the business
was profitable when compared with the total costs of pro-
duction. However, the total income might be misleading
because it may not be good enough to reflect the total
amount of capital involved in the production process. Fur-
thermore, the result revealed the average net income of ¥
154,444.20 ($ 398.05) in dry season and ¥ 39,725.14 and
N 39,725.14 ($ 102.38) in the rainy season. The results
concurred with the findings of *”, who concluded that dry
season tomato production is profitable than in the rainy
season.

Table 2 further shows the positive and desirable gross
and operating ratios of < 1; thus, indicated the farms

maintained their profitability status °. The implication

here is that; the total revenue realized from the business
would be able to pay for the total and variable costs of
production in the short run. But note that, these ratios did
not guaranty debt repayment or expansion capacity of the
venture. Also, the returns per naira invested were found
to be ¥ 0.67 ($0.00173) and ¥ 0.18 ($0.00046) in the dry
and rainy seasons of tomato production respectively.

3.3 Paired T-test Analysis of Difference in Farm-
ers’ Income Due to Seasonality in Production

Table 3 shows the result of t-test analysis of differ-
ences in net incomes of dry and rainy seasons of tomato
production. The result revealed a significant difference
in net income (P< 0.05) from the sales of tomato in the
dry and that of rainy season. The result coincides with ©*)
who stated that, tomato has ceased to be main crop during
rainy season in most parts of northern Nigeria. Also, **,
confirmed higher profitability and economic efficiency
for most of vegetable crops produced under irrigation
system relative to rain-fed system of agriculture. These
results corroborate with the finding of **, who advocated
adoption and utilization of irrigation schemes as tool of
poverty alleviation among rural youths in the developing

Table 2. Cost-returns and profitability of tomato production in Yamaltu-Deba LGA

Items Dry season Rainy Season
Variable costs Quantity Amount (¥) % of TC Quantity Amount (¥) % of TC
Fertilizer 200 kg 24,023.00 10.48 200 kg 24,023.00 10.62
Seeds 25kg 10,513.29 4.59 25 kg 10,513.29 4.65
Agrochemicals 8 litres 20,019.62 8.74 8 litters 20,019.62 8.86
Land preparations 1 ha 48,418.56 21.14 lha 48,418.56 21.42
Family consumption 260.86 kg 26,086.00 11.39 260.40 kg 23,436.00 10.37
Gift value 240.23 kg 21,969.24 9.59 240.23 kg 21,620.70 9.57
Loading & transport 75 basket 24,250.03 10.59 75 basket 24,250.03 10.72
Empty basket 142.5 pes 28,500.92 12.44 142.5 pes 28,500.92 12.61
Total variable cost 203,780.66 88.98 200,782.12 88.84
Fixed cost
Depreciation 25,233.54 11.02 25,233.54 11.16
Total fixed cost 25,233.54 11.02 25,233.54 11.16
Total costs 229,014.20 100 226,015.66 100
Returns 3.8 tons 3.3 tons
Total Revenue 383,458.40 265,740.80
Net Income 154,444.2 39,725.14
Gross ratio 0.59 0.85
Operating ratio 0.53 0.76
Returns/ naira 0.67 0.18

Source: Field survey (2019)
NB: ¥ 1=$0.00258 (as at June, 2021)
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countries.

Table 3. T-test analysis of difference in farmers’ income
due to seasonality in production

Season Mean SE t-statistic P-value N
Dry season 8.5200E3  2444.88295 1.121%* 0.9462 96
Rainy ¢ 1050E3 132021697

season

Source: Field Survey data (2019); **Significant (P<0.05)

3.4 Constraints to Tomato Production in Yamal-
tu-Deba LGA

Table 4 shows that majority (90.63%) of tomato pro-
ducers in the study area were faced with inadequate cap-
ital, closely followed by 85.42% who claimed to have
problem of pests and diseases all year-round. High costs
of production ranked the third problem of tomato produc-
tion in the study area; which accounted for 82.29% of the
respondents. The result agreed with the findings of "', who
reported inadequate capital hinders tomato farmers from
expanding their business. However, ' in their different
studies, both attributed high tomato losses were due to
pests and diseases infestation resulting from poor farm
management and cultural practices. This implies that there
was high level of post-harvest losses of tomato which may
discourage farmers from increasing their production ca-
pacity .

Table 4. Constraints faced by the tomato producers

Constraints *Frequency Percentage Ranking
High transportation 69 71.88 g
cost
High cost§ of pro- 79 82,29 3
duction
Inadequate Capital 87 90.63 ™
Pests and diseases 82 85.42 om
Rainfall 62 65.58 6"
Poor storage 74 77.03 4"
Fatigue 60 62.50 7"

*Multiple response
Source: Field survey (2019)

4. Conclusions and Recommendations

Tomato production was relatively profitable venture
in the study area. This was because at least 42.5% of the
total investment could be generated as revenues. This is
an indication that the production efficiency based on profit
is good and equally viable as revealed by the gross and
operating ratios. However, the profitability of the prod-
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uct depends largely on the least costs of production per
hectare; and as well as fast and viable markets linkages to
sell off the tomato due to its nature of perishability. Thus,
the findings of this research attempt to contribute to the
general knowledge in production economics in the study
area; thereby providing basis for concerted stakeholders’
action towards large scale production. However, the find-
ings would be essential in guiding producers and traders
in selecting factors that would improve their income lev-
els, hence justifying the relevance of the study. It is also
hoped that, the study contributes to the existing little stock
of knowledge on tomato production which can serve as
a stepping forward for further researches at local and/or
national level at large. Based on the findings, it was rec-
ommended that tomato producers in the study area should
form and or join Tomato Producers Unions to enable them
to gain access to government interventions and loans from
financial institutions. Moreover, governments and any
intending investors to establish tomato processing plants
in strategic locations in the study area so as to encour-
age large scale production; and hence will help reduce
post-harvest and marketing risks of tomato in the study
area.
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possible to change the economic behavior of individuals.

In his seminal paper on Growth Theory published in
1928, Ramsey laid the foundations for calculating and
choosing the discount rate to treat present and future gen-
erations equally *”'. Later, Hotelling introduced in 1931
the relation price - the rate of natural resource extraction
in his article: “The Economics of Exhaustible Resources”
through a balance between the safeguard of the natural
heritage for future generations and the influence of mo-
nopolies '*. The response to environmental problems is
developed in the following section.

5. Economists Respond to Environmental
Problem Consciousness

Economist environmental problem consideration was
developed concomitantly with the awareness by the in-
ternational community. Two different visions were devel-
oped, which are the orthodox and the heterodox approach.
The orthodox approach is composed of the property rights
school and the neoclassical school. As for the school of
property rights, several writings are the basis of their an-
alyzes, especially the article by Ronald H. Coase: “The
Problem of Social Cost”. The school of property rights,
which belongs to the extreme Orthodox, sees the inade-
quate property rights structure related to the environment
as the cause of its degradation. Indeed, the absence of
private property leads to nature degradation *'. Property
rights of economists recommend environment privatiza-
tion to achieve optimal pollution levels **’. In this sense,
the bargaining between producers and consumers of envi-
ronmental externalities allows efficient distribution of the
latter provided that the information is available, transac-
tion costs are zero, and property rights are well defined ™.

Moreover, Coase argued that: “the internalization can
be realized without the government intervention, except
the establishment of property rights, by market negotia-
tion between the polluted and the polluters regardless the
initial rights distribution between them” . Unlike Coase,
Pigou puts forward the idea that externalities require gov-
ernment intervention since both sides of the externality
will make a deal.

After forty years, the neoclassical approach imposed
itself despite being severely criticized and even rejected
by some pioneers during the 1970s. The contemporary
neoclassical analysis notes the overexploitation of natural
resources, whether concerning inputs or outputs. Indeed,
they present the absence of a price system as the cause of
the ecosystem overexploitation on the input side. As for
yield, the increase in pollution and waste costs is due to
the absence of their price.

30 Distributed under creative commons license 4.0

This approach is based on the concept of weak sustain-
ability. The origin of this approach was attributed to Ho-
telling and was developed by Hartwick, who established
the compensation rulemaking it possible to guarantee
equity between the current and future generations. Indeed,
this rule stipulates that the difference between the price
and the marginal cost of resources corresponds to rents
which must first be withdrawn progressively with the de-
pletion of resources, then reinvested in the production of a
substitute for the depleted resources, and finally increased
at the discount rate each period .

In this sense, the objective of sustainability is achieved
only by transmitting a capacity to produce economic
well-being for future generations that is at least equal to
that of present generations. That is the maintenance of a
constant flow of wealth over time which requires that the
stock of natural capital remains intact from one generation
to the next as the stocks of equipment, knowledge, and
skills, the general level of education and training, and the
available natural resources stock form the production ca-
pacities of an economy.

Neoclassical economists have tried to integrate the
environment first into their general equilibrium models,
referring to the tradition initiated by Harold Hotelling in
1931, who considers nature as a particular form of capital.
Jacobs distinguished two stages of neoclassical thought.
The first stage, which constitutes the radical school, con-
sists of determining the pollution level via theoretical eco-
nomic tools. The second, representing the applied school,
lies in the economic instruments use in public policies.

Thus, from the point of view of radical neoclassical
theorists, environmental problems are presented as par-
ticular cases of externalities. In a competitive context, the
existence of negative externalities leads to a sub-optimal
resource allocation. Economically, Greenhouse Gas emis-
sions are considered as negative externalities. Since total
surplus maximization with the equilibrium quantity is not
achieved. The emissions presence in a market makes it
inefficient.

In response to the polluter pays principle, the applied
neoclassical school recommended the environmental
policy instruments. Thus, the polluter pays the marginal
damage costs caused by his activity to limit the external
costs of pollution: this is the internalization of negative
externalities.

The government can determine the optimal pollution
level if it has the necessary information. Then implement
regulatory or economic measures involving changing the
behavior of economic agents towards a decentralized bal-
ance.

Initially, legislation was adopted widely as a tool for
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environmental protection. Regulatory instruments rep-
resent an institutional measure aimed at constraining the
behavior of the polluter on the pain of sanctions; the norm
is one of these instruments . However, the goal of the
planner is only achieved when specifying the standard
correctly. If the latter is very lax, economic agents are not
encouraged to reduce their emissions; consequently, the
pollution level remains high. On the other hand, if it is too
strict, the pollution level will be lower than its optimal
level. However, from the end of the 1980s, the use of eco-
nomic instruments alongside regulation was recommend-
ed by economists. Indeed, economic instruments modify
prices, and market signals allow encouraging specific
modes of consumption and production that respect the
environment. Besides, resorting to negotiation between
polluted and polluters on the emissions permit market can
eliminate environmental externalities. Indeed, even in the
presence of negative externalities and independently of
the initial allocation of wealth, market mechanisms are
sufficient to guarantee the optimum .

The heterodox approach related to the environment was
based on the criticism of the orthodox approach. This ap-
proach includes ecological economics, industrial ecology,
institutional, conventionalist, and regulations approaches.

Regarding ecological economics, it was based on a
critique of the postulate of perfect substitutability between
natural and technical capital proposed by environmental
economics. Indeed, unlike the standard approach where
the environment takes on an external dimension to eco-
nomic analysis, ecological economics seeks to give it a
central place within the latter. This current of thought
seeks to give commencement to a new discipline allowing
the integration of economy into ecology by defending the
precaution principle and the stock of natural resources
maintenance over time. Ecological economics is defined
as “a new field of transdisciplinary study which in a gen-
eral sense addresses the relationship between ecosystems
and economic systems” . Within this framework, some
authors have tried to reconcile economic growth and en-
vironmental protection. In this sense, they recommended
natural resources use if the capacity for renewal of natural
resources is not exceeded. The concept of robust sustain-
ability associated with this new discipline includes two
schools: the London School and the American School.

The economists of the London school admit the depen-
dence between the economy and the environment charac-
terized by the irreducibility of natural capital to artificial
capital and therefore adopt limited substitution because
of the existence of critical natural capital for which there
is no substitute and advance the idea of complementarity
between the different capital forms. This school gathers

Distributed under creative commons license 4.0

several economists from the London Center for Environ-
mental Economics, i.e. Barbier, Markandya, and Turner.
According to these economists, the economy must better
assess the environment by assigning fair values to the
services it provides *”. However, many services are free,
which leads to overexploitation of natural resources. No
market could reveal their real values because of buy and
sell actions since they are common property resources.
Nevertheless, according to London economists, the nat-
ural capital stock constancy is defined as an essential but
not sufficient condition for sustainable development. This
condition requires a nonnegative change in the natural re-
sources stock and environmental quality.

Several measures have been adopted to define the stock
of natural capital in economic terms. The London School
considers three: The first consists of valuing each type of
resource in monetary terms and calculating its total aggre-
gate monetary value?
value of the services provided by natural capital in real
terms, thus making it possible to keep the prices of natural
resources constant in real terms. The third is to think of
the constant value of the resources flow from the natural
capital stock. This latter differs from the case of constant
prices because the quantity would be allowed to fall and
the price to rise, keeping constant value (Pearce and Turn-
er, 1990, cited by Lauriola, 1997, p 80)°.

Despite the monetary valuation of natural resources
problems, London School economists attempted to mon-
etize the natural capital stock, using the shadow prices
determined with a total economic value of Pearce. The
political weight acquired by experts and researchers at
the London School in natural resource and environmental
economics justified the importance given to the founda-
tions of this school.

However, *” has shown, by focusing on the basic
assumptions and methods of calculation of the London
School, that the latter is much less fundamental than it
postulates. London economists use an economic evalua-
tion that presupposes various capital types of substitutabil-
ity instead of measuring them in physical terms. In addi-
tion to the methodological problems linked to the analysis,
data measurement, and collection, questions concerning
the effects of the economic assumptions and interpreta-
tions®. Furthermore, the concept of total economic value
suggested by Pearce leads to a fundamental inconsistency.
Indeed, the stock economic value can remain constant due
to the failure to consider resource depletion even if the to-
tal economic value of natural resources increases with its

. The second is to consider the unit

@ Pearce and Turner, 1990, cited by Lauriola, 1997, p 80.
@ Pearce and Turner, 1990, cited by Lauriola, 1997, p 80.
® Pearce et al., 1989 cited by Lauriola, 1997, p 81.
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scarcity 7.

As for the American school, it occupies a much more
radical position by assuming the non-substitutability of
natural resources *' and by highlighting the idea of com-
plementarity between “natural capital” and other factors
of production, in contrast to the position defended by
neoclassical economists. Hence a model of “strong sus-
tainability” is based on the need to maintain, over time, a
stock of “critical natural capital” """ whose future genera-
tions cannot happen. Maintaining a natural capital in each
physical composition serves as the basis for determining
environmental standards .

For this, three criteria allowing the preservation of nat-
ural capital ™"

* The rate of exploitation of renewable resources must
equal the regeneration rate.

» The waste emissions rate must be equal to the natural
absorption capacities of ecosystems.

* The exploitation of nonrenewable natural resources
must be done at a rate equals to their substitutions by re-
newable resources.

Besides, economists from the American school advance
the idea that only the absence of quantitative growth
makes it possible to ensure sustainability, the result of
which is a plea for a stationary economy obtained under
the pressure of interventionist measures . The economic
stationarity condition is that a subsystem included in a
closed system cannot develop indefinitely. Thus, by opting
for zero growth, the American school does not renounce
development but distinguishes it from growth. For Daly,
growth is quantitative on a physical scale, while develop-
ment is a qualitative improvement. An economy can grow
without developing or develop without growing ™.

Other schools of thought tried to offer more practical
solutions to the environmental problem seeing it from re-
source scarcity and excess waste point of view. Industrial
ecology school whose supporters have tried to develop a
strategy that makes it possible to respond to four challeng-
es, namely: waste recovery, products dematerialization us-
ing increasing the productivity of resources, energy decar-
bonization, and cycles closing by minimizing rejections.

Concretely, industrial ecology was defined in 1989 in
an article entitled Viable industrial strategies by Robert
Frosch and Nicolas Gallopoulos, managers of General
Motors, which appeared in a special issue of the journal
Scientific America intended for the management of the
planet earth. However, this notion was only recognized
and institutionalized following the Washington colloqui-
um in May 1991, sponsored by the National Academy
of Science and a specialized journal publication titled
the Journal of Industrial Ecology since 1997. Industrial
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ecology offers solutions that must be designed at the scale
of cooperating companies to reduce their environmental
impacts. However, institutionalist and conventionalist ap-
proaches do not directly address the environmental prob-
lem but incorporate social institutions.

Indeed, institutionalists reject the hypothesis of meth-
odological individualism, arguing that individuals have
endogenous and changing preferences. Also, they invali-
date the maximization behavior hypothesis of economic
actors, arguing that human behavior is influenced by cul-
ture, social norms, and values. In this perspective, other
objectives such as the definition of resources transmitted
to future generations considering ethical criteria, and the
analysis of institutions responsible for natural resources
management was set by this school of thought. The insti-
tutionalist approach attempts to conceive integrated social
management of the environment by integrating environ-
mental values into the institutional renewal process.

Institutionalists state that public regulatory mechanisms
and international institutions are incapable of solving
environmental problems, given that they are confronted
with the diversity of logics and actors. Among the diffi-
culties posed the treatment of environmental problems,
which have to be realized at the international level while
the national agencies deal with them at a regional level.
To overcome this dilemma, institutionalists proposed
to renew institutions by integrating environmental con-
straints and challenges, especially at the international
level. However, the institutionalist analysis suffers from
some shortcomings, especially concerning the process of
institutionalization as a variable of social transformation.
Furthermore, the institutional mutations recommended
by some theorists of this approach should not only reflect
social values but rather the entire social dynamic of which
values represent only one component. On these points, the
conventionalist current can make a considerable contribu-
tion.

Concretely, the conventionalist reading of environ-
mental problems makes it possible to consider social
intervention in ecological phenomena. It overcomes the
ecological economics limits by considering economic
agents, and it represents a complement to the institu-
tionalist approach by theorizing the evolution of social
structures in terms of representations and values. In
this sense, the conception of environmental policy is
influenced by the behavior of economic agents, whose
choices guide scientific development and environmental
problems "?. To deal with these problems characterized
by a high level of uncertainty, Godard uses the term
controversial universe and follows a different approach
based on environmental conventions since convention-
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alists present conventions as a set of collective behavior
rules in a radical uncertainty situation.

To conclude the conventionalist analysis linked to the
environment, it should be noted that the negotiations on
the greenhouse effect and the Rio conference character-
ized by conflicts of interest and asymmetries of power.
Hence the need for a new configuration of dominant and
dominated social relations. In this regard, regulations
analysis makes it possible to highlight this type of rela-
tionship in the study of environmental problems.

The regulation school, inspired by the Marxist and
Keynesian school, is a socio-economic school of thought
found around 1975 by French economists (Billaudot, Li-
pietz, Boyer, Aglietta, ...) at the time of the oil shock. The
regulation school tries to study the macroeconomic and
mesoeconomic levels (territorial and sectoral analysis).
The regulationist analysis allowed the development of
several concepts, such as regulation mode. The regulation
mode is a set of procedures and behaviors, individual
and collective, which has the property of reproducing
fundamental social relations through the conjunction of
historically determined institutional forms; support and
steer the current accumulation regime; ensure the dynamic
compatibility of a set of decentralized decisions, without
the need for the internalization by economic actors of the
principles of adjustment of the entire system. Among the
regulatory methods: the use of less polluting technology
or the relocation of an activity by a company to comply
with environmental regulations.

6. Conclusions

This article is interested in the evolution of the human
and natural environment relationship. This evolution rep-
resents the transition from the primitive mode of produc-
tion to the capitalist mode of production. This transforma-
tion led to perverse effects on the environment in terms of
excessive exploitation of the exhaustible natural resources
and waste and discharges that causing the degradation of
the ecosystem's quality.

Using a knowledge synthesis methodology to make
an inventory of our research problem, we tied to study
the discovery history of climate change and the green-
house gas phenomenon, which took 150 years, and the
awareness of the political, social, and economic level; we
sought to allow researchers and policymakers to evaluate
the existing strategies and measures. Indeed, this research
allows appreciating and comparing the effectiveness of
the resolutions that can help researchers understanding the
climate change context, serve as a springboard for empiri-
cal studies, and represent a decision tool for policymakers.

As for the economic level, the orthodox and heterodox
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approaches were developed by economists to understand
and bring solutions to environmental issues. The peculiar-
ities, advantages, and limitations of the schools that make
up these two doctrines presented to provide support for
future researchers to overcome their limitations through
the development of new solutions that are applicable in
the field and that allow more satisfactory results in terms
of improving the environmental impact of human activi-
ties since developed economic solutions do not all contain
practical and measurable tools to ameliorate economic
incidence on the natural environment.
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1. Introduction

The relationship between inflation and unemployment
(The Phillips Curve) is considered a vital instrument of
macroeconomic analysis. The study of the Phillips Curve
gives signals for policymakers in assessing the overall
performance of the economy. The history of economics
thought witnessed a controversy about the relationship
between inflation and unemployment. In the short run, an
increase in wage inflation may reduce unemployment (a
trade-off between inflation and unemployment). While
in the long run, it is probably to be unrelated. Another
issue that needs more investigation is to what extend the
components of this curve affect economic growth. This
study aims to examine the relationship between inflation
and unemployment and recognize how it influences
economic growth in Sudan.
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The relationship between wage inflation and unemployment (Phillips
Curve) is controversial in economic thought, and the controversy is
centered around whether there is always a trade-off or not. If this relati-
onship is negative it is called The short-run Fillips Curve. However, in
the long run, this relationship may probable not exist. The matter of how
inflation and unemployment influence economic growth, is debatably
among macroeconomic policymakers. This study examines the behavior
of the Phillips Curve in Sudan and its effect on economic growth.

2. Literature Review

The term Inflation measured by the consumer price
index reflects the annual percentage change in the cost to
the average consumer of acquiring a basket of goods and
services that may be fixed or changed at specified intervals,
such as yearly . ILO defines the unemployment rate as a
rate which gives us “the number of unemployed persons as
a percentage of the labor force (the total number of people
employed plus unemployed)”. Also, unemployed workers
are those who are currently not working but are willing and
able to work for pay, currently available to work, and have
actively searched for work . The gross domestic product
(GDP) is defined in the literature as the gross value added by
all resident producers in the economy plus any product taxes
and minus any subsidies not included in the value of the
products .
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Historically, British economist A.W. Phillips considered
the first economist who investigated the relationship between
the unemployment rate and the rate of money wage changes.
His study found that inflation and unemployment have a
stable and inverse relationship. Nevertheless, it is expected
that economic growth would generate inflation and more
work opportunities, which decreases unemployment ™,

In 1958 Phillips examined the relationship between
wage inflation and unemployment by an equation taking
the following form "*’:

w = f(U) (1)

In the short run, the relationship between wage inflation
rate and unemployment is predictable to be negative.
w= f(U)y= —a+bUc (2)

Where:

w: wage inflation rates

U: Actual unemployment rates.

Introducing natural rate of unemployment to equation
(1) we get
Py = P y[1=Db(U;- U] (3)

Where:

U, and U” are the actual and natural levels of unemp-
loyment;

b is a coefficient indicating the response of wage’s
fluctuation or changes to the labor market situation;

P, and P, are respectively the prices or wage inflation
rates in the current and past periods. Fitting equation (3)
to the scatter of annual observations on wage inflation
rates(w) and unemployment rates (U) for the UK economy
for the period 1948-1957. Philips’s study found that
observations lay close to his fitted curve, showing its
apparent long-term empirical stability.

The Key idea of the Phillips Curve (1958) implies that
wage inflation (w) is a function of the excess demand for
labor as measured by the unemployment rate (U).When
unemployment falls below its natural rate it may lead to a

L. . . 6
more rapld 1ncrease 1m wages and vice Versa[ ].

Long-Run

Inflation Phillips Curve

Short-Run
Phillips Curve

P ——

Unemployment

The Phillips Curve

Figure 1. Short/Long-term Phillips Curve”
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The Phillips curve in Figure 1 displays that if the
government in the short term selects the monetary
policy to targeting inflation or unemployment, it has
to decide whether to choose higher inflation or higher
unemployment. The reason is that high unemployment
may lead to a reduction in production size, incomes, and
purchasing power, which in turn leads to worsening the
standards of living because of the increasing pricing of
goods and services.

In addition to Phillips curve, many empirical studies
were conducted on the relationship between inflation and
unem-ployment. Some of the results of these studies found a
negative relationship between inflation and unemployment.
However, other studies disagree with the results of the
Phillips study. After a decade of analysis by Phillips, the
idea of a relatively stable long-run trade-off between price
inflation and unemployment was firmly built into policy
analysis in the United States and other countries. Such a
long-run trade-off was at the core of most prominent macro-
econometric models as of 1969,

Canadian Phillips Curve for 1957-1990 exhibited a sharp
structural shift towards a high degree of unemployment
hysteresis after 1972, implying that macro-policy, which
aims at lower and more stable inflation, is then shown to
make unemployment higher'”. The Phillips Curve from
the American Perspective resulted in a positive correlation
between inflation and unemployment in the 1970s. This
result conflicts with the original theory of the Phillips
Curve """ The reason is that the American economists had
a solid tendency to enforce the linearity assumption on
the data. Therefore, their study provides some empirical
estimates of Phillips curve for the United States and
uses some illustrative simulations to contrast the policy
suggestions of the two models (linearity and non-linearity
Phillips curves) "'

In the late twentieth century, some economists and
researchers tried to explain why the estimated results
of the Phillips curve/equation differ from one period
to another or from one region to another. The different
versions of the Phillips curve involved a lack of classical
dichotomy, effective Keynesian policies, and neoclassical
synthesis. Moreover, the neutrality of money and price
flexibility had come full circle from the classical era until
the new classical school ") The theory of the Phillips
curve focused on the difference between the “formation”
of inflation expectations and the “incorporation” of
inflation expectations. Empirical studies of the Phillips
curve have shown that the inclusion of inflation
expectations provides a welfare economics rationale
for Keynesian policies that decrease unemployment at
the time of higher cost of inflation "', The difficulty
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of estimating the natural rate of unemployment during
the slow recovery is still a matter for economists and
macroeconomic policymakers "),

The greatest failure in the history of the Phillips curve
occurred in the mid-1970s when the predicted negative
relation between wage inflation rate and unemployment
may turn out out to be wrong. A study on Greece economy
for the data covering the period 1980-2010 indicated a
causal relationship between inflation and unemployment !
Another study conducted in the Russian Federation from
1999 through to 2015 concludes that Phillips Curve is not
applicable for the Russian situation ", The Philippines’
Philip’s Curve for the period 1950-2017 exhibited a strong
positive correlation between unemployment and inflation.
The Philippian Government needs to implement policy tools
in such a way that GDP and annual wage rate positively
influence the unemployment rate and inflation rate !'”.

The difference in the methodologies and models
used to formulate the relationship between inflation and
unemployment considers one of the most vital factors
leading to differences in the output of the models 'Y, In
the year 2008, the economist called Gordon reviewed the
views of Friedman on the Phillips curve based on a half
century’s perspective. Gordon used the methodology of
the triangle model to explain the positive correlation of
unemployment and inflation throughout the 1970s. The
parameters of the model continued relatively unchanged
during the 1980s and 1990s ""”). Many new models
contributed to the literature by introducing the concept
of a cumulated wage gap. The gap between inflation and
unemployment indicates arising cumulative gap between
the current wage and maximum wage value in the past .
Therefore, the core issue is about how to strike a balance
between wage inflation and unemployment ',

It is difficult to formulate appropriate economic
policies in African countries, so the relationship between
the target inflation rate and the unemployment rate could
be positive or negative. Godwin and Johnson (2017)
assessed the validity of Philip’s Curve hypothesis in the
Sub-Saharan African region during 1991-2015. The result
shows that Philip’s Curve (that is, unemployment-inflation
trade-off) does not apply to the Sub-Saharan African
countries **. Besides, data of the Nigerian economy from
1970-2011 displayed a positive relationship between
inflation and unemployment in Nigeria- this is called Lon-
Run Philip’s Curve *. This situation raises the question
of why inflation follows a seemingly exogenous process,
unconnected to the output gap, leading economists or
policymakers in African developing countries to argue
that the Phillips curve is ineffective. The reason is simply
that the matter regards the monetary policy itself **.

Discussion of the literature review showed a debuted
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and variation in the conclusions and results related to
the relationship between inflation and unemployment
and their effects on economic growth. The differences
might be attributed to the difference in the application of
methodologies and models used to examines the inflation
and unemployment trade-off. However, analysis of the
Phillips Curve exhibits a different direction in its relation
to macro-policies. This study wishes to inspect the Fillips
Curve and its implications for economic growth in Sudan.

3. Background of Sudan Economy

Sudan has a different economic and demographic
situation compared to some African developing countries.

3.1 Basic Economic Indicators of Sudan

Table 1 displays the key economic indicators of Sudan
(1989-2019) indicating inflation rate, unemployment
rate and GDP growth rate. Table 2 presents a comparison
between Sudan, Egypt, Eritrea, Kenya, Uganda, Chad,
and Angola in terms of the average value of the economic
indicators for the period 1989-2019.

Table 1. Key Indicators of Sudan Economy (1989-2019)

Unemployment Rate  GDP Growth Rate

Year Inflation Rate (InfR) (UnR) (GDPR)
1989 65.3 17.2 1.4
1990 -0.90 16.6 0.8
1991 123.6 16 7.0
1992 117.6 15.4 5.5
1993 101.3 15.8 2.8
1994 115.5 15.2 3.5
1995 69 14.6 8.9
1996 86.8 14 5.5
1997 472 13.5 6.1
1998 24.6 13 8.2
1999 17.2 12.5 4.2
2000 7.10 15.2 8.4
2001 4.9 15 10.9
2002 22.2 15.9 59
2003 6.5 15.8 6.3
2004 9.4 16.2 5.1
2005 8.5 17 5.6
2006 7.2 17.5 6.5
2007 14.8 16.8 5.7
2008 14.3 16 3.8
2009 11.2 14.9 -2.8
2010 13.1 13.7 39
2011 18.1 12 -3.2
2012 35.6 14.8 -17
2013 37.1 15.2 2.0
2014 36.9 19.8 4.7
2015 16.9 21.6 1.9
2016 17.8 20.6 3.5
2017 324 19.6 0.7
2018 63.3 19.5 -2.3
2019 51 22.1 -2.5

Source **: ILO and CBOS Annual Reports
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Figure 2. Key Indicators of Sudan Economy (1989-2019)
Source: Made by author using Eviews.10- based on data on

Table 1

Table 1 and Figure 2 show that the inflation rate of
Sudan during the period (1989-2019) ranges between (%-
0.9 - %123). Additionally, the unemployment rate ranges
between (%12-%22.1) during this period. The GDP
growth rate ranges between (% -2.3 to %10.9). As a result,
Sudan's economy was affected by hyperinflation and high
unemployment.

Table 2. Key Indicators of Sudan Economy Compared to
some African Countries

Unemployment Rate

Country Inflation Rate (InfR) (UnR) GDP Growth Rate
Sudan 38.5 16.2 3.2
Egypt 13 11 4
Eritrea 3.7 6.71 5.1
Kenya 4.56 2.56 5.14
Uganda 6.5 2.45 5.17
Chad 2.3 1.82 3.12
Angola 32.1 7.2 1.9

Average Value (1989-2019)
Source™: TLO and CBOS Annual Reports
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Figure 3. Key Economic Indicators of Selected African
Countries
Average Value (1989-2019)
Source: Made by author based on data on Table 2

Table 2 and Figure 3 show that Sudan achieved the
highest rates of inflation and unemployment of %38.5
and %16.2 respectively during the period 1989-2019
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compared to Egypt, Eritrea, Kenya, Uganda, Chad, and
Angola. As for the economic growth, Angola achieved the
lowest rate of %1.9 compared to the other African country
in the group.

3.2 Basic Demographic Indicators of Sudan

Table 3 presents some social indicators of Sudan
including population growth rate, human development
index (HDI), birth rate, and death rate. Table 4 presents
comparisons between Sudan, Egypt, Eritrea, Kenya,
Uganda, Chad, and Angola in terms of average values of
the social indicators throughout 1989-2019.

Table 3. Key Demographic Indicators of Sudan (1989-2019)

Population Growth

Year Rate HDI Birth Rate Death Rate
1989 3.2 0.31 41.9 12.2
1990 34 0.33 41.8 12
1991 3.6 0.34 41.7 11.9
1992 3.8 0.34 41.6 11.8
1993 3.8 0.35 41.4 11.7
1994 3.5 0.36 41.2 11.5
1995 3.2 0.37 41 11.3
1996 2.8 0.37 40.7 11.1
1997 2.5 0.38 40.4 10.9
1998 2.3 0.39 40.1 10.7
1999 2.3 0.40 39.8 10.5
2000 2.4 0.40 39.5 10.3
2001 2.5 0.41 39.2 10
2002 2.6 0.42 38.9 9.3
2003 2.6 0.42 38.5 9.6
2004 2.5 0.43 38.1 9.4
2005 2.4 0.44 37.7 9.2
2006 2.3 0.44 37.3 9.0
2007 22 0.45 36.8 8.7
2008 2.1 0.46 36.4 8.5
2009 2.2 0.46 35.9 8.3
2010 22 0.47 35.5 8.1
2011 2.3 0.48 35 7.9
2012 2.4 0.49 34.6 7.8
2013 2.4 0.48 34.2 7.6
2014 2.4 0.50 33.7 7.5
2015 2.4 0.50 333 7.4
2016 2.4 0.50 329 7.3
2017 2.4 0.51 325 7.3
2018 2.4 0.51 322 7.2
2019 2.4 0.51 31.8 7.1

Source *: Konema and CBOS Annual Reports
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Figure 4. Key Social Indicators of Sudan (1989-2019)
Source: Made by author using Eviews.10- based on data on

Table 3
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Table 3 and Figure 4 show that the population growth
rate of Sudan ranged between (%2.1-%3.8) during
(1989-2019) while HDI ranges between 0.31 and 0.51
during this period. HDI indicates that progress has
been severely slowed by the eruption of violent conflict
(political instability) between Sudan and South Sudan
and the resulting impacts on institutional stability and
social capital **. In 2019, the birth rate for Sudan was 31.8
per 1,000 people. The birth rate fell gradually from 41.9 per
1,000 people in 1989 to 31.8 per 1,000 people in 2019. The
death rate of Sudan declined from 12.2 per 1,000 people in
1989 to 7.1 per 1,000 people in 2019. The signature of the
Comprehensive Peace Agreement (CPA) between North and
South Sudan in 2005 in Kenya after more that two decades
of protracted war may have contributed to the improvement
of this indicator *”,

Table 4. Key Demographic Indicators of Sudan Compared
to some African Countries

Population Growth

Country Rate HDI Birth Rate Death Rate
Sudan 2.6 0.42 37.6 9.4
Egypt 2 0.68 272 5.01
Eritrea 3.02 0.45 30.3 6.5
Kenya 2.5 0.57 28.9 6.2

Uganda 34 0.51 41 7.8
Chad 32 0.38 44 13.1
Angola 3.5 0.55 42.9 9.6

Average Value (1989-2019)

Source ”: World and Regional Statistic
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Figure 5. Key Social Indicators of Sudan Compared to
some African Countries

Average Value (1989-2019)

Source: Made by author using Eviews.10- based on data on

Table 4

Table 4 and Figure 5 show that although Angola achieved
a high death rate on average of 9.6 per 1,000 people during
1989-2019, it also achieved the highest population growth
rate on average of %3.5 compared to Sudan and the rest
of the African countries in the study. Egypt achieved the
highest HDI of 0.55 compared the other countries. Sudan
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has attained HDI on average of 0.42 throughout this
period.

4. Methodology and Data

4.1 Models Specifications

The objectives of the study will be achieved by
applying two models. The first model (Model-1) aims to
examine the relationship between inflation and unem-
ployment (Phillips Curve) in Sudan for the period (1989-
2019). The second model (Model-2) measures the effect
of inflation and unemployment on the Sudan economy.

The following equation is used to examine the relati-
onship between inflation and unemployment.

Inflation = f(Unemployment) (4)

Equation (4) in the econometric format becomes as
shows
InfR= ap+ a;UnR+ ¢ (5)

Where:

InfR: Inflation rate measured by consumer price index.

UnR: Unemployment rate measured by the number of
unemployed persons as a percentage of the labor force.

ap: The constant term.

®1: The coefficients of the independent variable (UnR).

¢ = Error term.

Equation (6) was used to examine the effect of inflation
and unemployment on the economic growth of Sudan for
the duration of 1989-2019.

Economic Growth of Sudan = f(Inflation, Unemployment) (6)

Equation (6) in the econometric format becomes as
follows:
GDPR = ﬁo"‘ﬁllnfR‘l‘ﬁzUnR‘l‘E (7)

Where:

GDPR: Gross Domestic Product Rate.

InfR: Already defined in equation (5).

UnR: Already defined in equation (5).

Bo: The constant term.

Biand B;: The coefficients of the independent
variables (InfR and UnR).

€ = Error term.

4.2 Descriptive Statistics

Table 5 displays a summary of the descriptive statistics
of inflation (InfR), unemployment (UnR), and GDP
growth rate (GDPR) for 31 observations covering the
period 1989-2019.

As seen in Table 5, inflation rates (InfR) in Sudan on
average were %22.2 and the minimum rate of % -0.9 wh-
ile the maximum rate was %123. As for unemployment
rate (UnR), the average rate was %15.8 and the minimum
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rate was %12 whereas the maximum rate of %22.1.
Alternatively, the average growth rate of Sudan(GDPR)
during 1989-2019 was %4.2 and the minimum growth
rate of % -17 whereas the maximum rate of %10.9.

Table 5. Model-1: Descriptive Statistics

Item InfR UnR GDPR
Mean 38.56452 16.22581 3.258065
Median 22.20000 15.80000 4.200000
Maximum 123.6000 22.10000 10.90000
Minimum -0.900000 12.00000 -17.00000
Std. Dev. 36.71030 2.544925 5.135223
Skewness 1.117799 0.700928 -2.029672
Kurtosis 3.031143 2.926029 8.916411
Jarque-Bera 6.456868 2.545450 66.49783
Probability 0.039619 0.280067 0.000000
Sum 1195.500 503.0000 101.0000
Sum Sq. Dev. 40429.39 194.2994 791.1155

Observations 31 31 31

Source: Own Calculation, based on data on Table 1

4.3 Augmented Dickey-Fuller Test

The Augmented Dickey-Fuller (ADF) test was applied
to examine whether the variables (InfR, UnR, and GDPR)
are stationary or not. (Table 6) presents the results of Unit
Root Test.

Table 6 shows that the set of variable which includes
inflation(InfR), unemployment (UnR), and gross domestic
product (GDPR) are stationary at 1 difference, 2™
difference, and on the level, respectively, at 5% MacKinnon
Critical Value.

5. Results
5.1 Results of Model-1

The results of the estimated parameters of the relationship

between inflation and unemployment in Sudan (model-1)
are showed in Table 7 below.

5.2 Results of Model-2

Table 8 presents the estimated parameters of the
relationship between inflation, unemployment, and
Sudan's GDP growth during the period 1989-2019.

6. Discussion

The OLS results shown in Table 7 indicate that the
model of Phillips Curve-Sudan is relatively fitted through
the negative relation between inflation and unemployment
but its set of variables (InfR and UnR) is statistically
insignificant. The coefficient of the constant variable
achieved is 4.05which indicates a positive relationship
between the constant parameter and the InfR. The constant
parameter has no significant influence on the model other
than reflecting the value of InfR when other independent
variables are held constant.

The coefficient of unemployment rate (UnR) exerts
insignificant negative effect on the dependent variable
InR, which means 1% rise in UnR, might bring %2.6 dec-
rease in InfR. The overall coefficient of determination (R”)
shows that the fitted equation is under evaluation because
it has a negative small value of -0.032257. As a final point,
the finding revealed that the value of F-statistic is very little
with probability >0.05 (about 0.6958390)meaning that
model is insignificant. This result agrees with the graphical
presentation showed in Figure 3 indicating that inflation
and unemployment are randomly correlated. It’s a key
conclusion which should be understood by policymakers.

Table 6. Stationary Results (ADF Test)

P-value at 1¥ or Variable

Variables Level 1* or 2™ diff. 5% cri. Value P-value at Level nd Status Form
InfR -3.679322 -2.998064 -2.568305 0.0627 0.0206 1(2) D(InfR(-1),2)
UnR -0.677393 -4.095876 -2.967767 0.8376 0.0036 I(1) D(UnR)
GDPR -3.252500 Not Required -2.963972 0.0266 Not Required ~ Level GDPR
Source: Own Calculation, based on data on Table 1
Table 7. OLS Results (Model-1)
Dependent Variable: D(InfR(-1),2): Method: Ordinary Least Squares(OLS)
Date: 05/14/21 Time: 23:25: Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 4.050515 9.853281 0.411083 0.684
D(UnR) -2.674493 6.765552 -0.395310 0.6958
R-squared 0.005974 Mean dependent var 3.467857
Adjusted R-squared -0.032257 S.D. dependent var 50.74015
S.E. of regression 51.55203 Akaike info criterion 10.79181
Sum squared resid 69097.90 Schwarz criterion 10.88697
Log likelihood -149.0853 Hannan-Quinn criter. 10.82090
F-statistic 0.156270 Durbin-Watson stat 2.482565
Prob(F-statistic) 0.695839

Source: Own Calculation, based on data on Table 1
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Table 8. OLS Results (Model-2)

Dependent Variable: GDPR-Method: Ordinary Least Squares(OLS)

Date: 05/15/21 Time: 01:23-Sample (adjusted): 1992-2019
Included observations: 28 after adjustments

Variable Coefficient
C 3.431561
D(InfR(-1),2) 0.001729
D(UnR) -0.729763
R-squared 0.041063
Adjusted R-squared -0.035652
S.E. of regression 5.426184
Sum squared resid 736.0869
Log likelihood -85.49829
F-statistic 0.535267
Prob(F-statistic) 0.592074

Std. Error t-Statistic Prob.
1.040487 3.298035 0.0029
0.020642 0.083747 0.9339
0.714255 -1.021713 0.3167
Mean dependent var 3.278571
S.D. dependent var 5.331969
Akaike info criterion 6.321306
Schwarz criterion 6.464043
Hannan-Quinn criter. 6.364942
Durbin-Watson stat 1.033135

Source: Own Calculation, based on data on Table 1

140

120 4

100 o

Inflation, (%)
5 3
R
o

Unemployment,(% )

Figure 6. Chart of Fillips Curve-Sudan (1989-2019)

Source: Made by author using Eviews.10- based on data on
Table 1

Figure 6 shows that the chart of the Phillips Curve for
Sudan during the period 1989-2019 exhibits a random
interrelationship between inflation and unemployment
(overlap between short/long-term) where there is difficulty
in differentiating between the two runs (short and long).
Therefore, policymakers need to evaluate and reform
macroeconomic policy in Sudan. The results of Ordinary
Least Squares (OLS) of the model-2 are presented in Table 8.

The OLS results shown in Table 8 indicate that the
coefficient of the constant term appeared with a significant
positive sign recording 3.43 and probability<0.05 which
indicates a positive relationship between the constant
parameter and the GDPR. The constant parameter has a
significant influence on the GDPR when other independent
variables are held unchanged.

The parameter of inflation rate (InfR) exerts an insign-
ificant positive effect on the dependent variable (annual
economic growth rate) or (GDPR) indicating that %1
increase in InfR will lead to an increase of GDPR by
%0.001729. However, inflation has an influence on
economic growth but with a weak correlation.

The parameter of the unemployment rate (UnR)
exerts an insignificant negative effect on GDPR sho-
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wing that a one percent increase in UnR might bring
%0.729 decreases in GDPR. The overall coefficient of
determination (R*)shows that the fitted equation is under
evaluation because it has a negative value of -0.035652.
Moreover, the value of the F-statistic is very low with
probability >0.05 approximately 0.592074 showing that
model-2 is insignificant in its relation to inflation and
unemployment. Similarly, to model-1, it’s the second
important signal for policymakers.

7. Conclusions

Based on the discussion of the results, the study found
an insignificant negative relationship between inflation
and unemployment in Sudan.

There is an insignificant positive relationship between
inflation and economic growth in Sudan. Thus, accelerating
economic growth in developing countries like Sudan may
require the government to spend more on purchasing
machinery, and equipment.

There is an insignificant negative relationship between
unemployment and economic growth indicating that the
macroeconomic policy is a going way, but the degree of
its effectiveness still needs more effort by policymakers.

Sudan's economy exhibits a low growth rate of GDP
(negative rate for the years 2018-2019) demonstrating
that if the government is targeting a low level of unemp-
loyment, it needs to spend more for new jobs. If there are
insufficient funds, this may force the government to print
more money to finance the deficit of the public budget
which causes more inflation but unemployment will be
reduced.

Regarding the insignificant negative relationship
between inflation and unemployment, policymakers in
Sudan need to reform and reassess the monetary policy
instruments used to target inflation.

The procedures of accelerating economic growth in
Sudan during (1989-2001) result in high inflation. This
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situation is normal for developing countries like Sudan.
Since borrowing from the public leads to reducing the
inflationary effects through issuing government securities.
One of the vital sources available for the government is to
borrow money from inside monetary stock.

Concerning unemployment, policymakers have the
option to invite the private sector to contribute to reducing
unemployment by creating new jobs.

It’s very difficult for developing countries in the short
run to reduce inflation and unemployment simultaneously,
so the problem of targeting inflation or unemployment
requires good knowledge of the real economic situation,
which needs high consideration.
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1. Introduction

Economic growth is defined as the increment in the
inflation-adjusted market value of the goods and services
produced by an economy in a particular time period.

Economic growth represents the country’s socioeconomic
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This study examines the relationship between domestic savings,
investment, and economic growth in Nepal by using time series data
covering from the period 1975 to 2019. The vector error correction
model (VECM) has been used to investigate the long-run and short-run
causal relationship between the variables. The Johansen cointegration
test results confirmed that there is a long-run relationship between
savings, investment, and economic growth. Therefore, further analysis
has to be set for the VEC model to analyze both long-run and short-
run causality. The VECM equation result is -0.1363 which is the
adjustment speed of disequilibrium towards the equilibrium in long run.
The coefficient of savings and investments are positive with economic
growth which also indicates that both variables have a positive impact
on economic growth in the short run. The results of the Jarque-Bera
test show the residual distribution is normally distributed. For the
model stability test, the study performed recursive estimation applying
CUSUM and CUSUM of square, and both tests move within the 5
percent level of upper and lesser bound significance indicating that
the model is stable over the observation period. Overall, the study
suggests that in Nepal, domestic savings and investment growth have a
positive contribution to economic growth. The central bank, planning
commission, and ministry of finance should focus on stimulating the
capital formation and productive sector investment for sustainable
economic growth in Nepal.

wellbeing and quality of life in terms of financial value.
This is an indicator to show how the nation economically
developed and stable . Generally, economic development
or growth is measured as the percentage increase in the
real gross domestic products (GDP). Economic deeds are
interconnected with almost all the activities that human
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being performed and the economic theory is the central
theory of development, politics, policy practicing,
productions, distributions, consumptions, and many more
theories existing and was practiced in the past as well.

The current globalized market has focused on
physical facilities to be benefited from the globalized
and borderless market using a high level of advanced
technologies and quality products as possible. All the
countries across the world have been prioritizing how
to improve people’s living standards and mobilized
resources equitably across the country. As the prime
objective to achieve economic prosperity goals of the
nation, the governments have to launch different programs
and policies to improve living standards and economic
growth. Especially to continue economic growth,
financial regulatory institutions and stakeholders launches
economic packages such as domestic saving stimulation,
increase in consumptions, income level, and many more
which contributes to the aggregate economic growth and
income level of the county .

The neoclassical growth models of ***** have believed
there is the central role of saving on economic growth.
These models emphasized on capital accumulation as the
major sources of investment to improve productivity and
production growth. The economists **** also believes
the domestic capital accumulation is the central player
and leads all the activities that have been taken place in
the market. The monetarism school of thought also states
that the money supply is the most important driver of
economic growth which is directly connected to the capital
formation and input factor of productions. There are many
factors which impact economic growth such as inflation
rate, cost of production, factors of productivity, government
policy, economic size, growth in capital formation and
saving, trade openness, natural resources, available
infrastructure, and many. This paper will be focusing on only
saving and investment factors which directly influence the
capital formation and economic growth.

Long-term economic growth depends on capital
formation and capital formation depends on the saving
behavior of people in the economy. There are many
studies have done to understand the economic growth
and savings in different countries in different ways and
they have concluded a high rate of saving leads to rapid
economic growth "*"* To increase the production of
goods and services, the country needs a huge amount of
financial resources to invest from domestic and external
sources. External sources help to fulfill immediate
financial gaps but for industrial stability and sustainable
growth domestic source is vital.

In general, increasing aggregate savings push to higher

Distributed under creative commons license 4.0

investment and lead to higher GDP growth in the short run.
It means that a higher saving rate leads to a higher amount of
capital formation and a higher amount of capital formation
result in a large amount of capital investment. A large amount
of investment injects into the economy that increases the
production, employment, and income level of the people.
The empirical study of ! suggests that when the economy
grows, the economy contributes to a growth in the household
disposable income. The marginal propensity to saving theory
also supports that increase in personal disposable income
results in a high amount of saving “’.

Financial system development and stability helps
to promote capital formation and economic growth
sustainability **'. The study also says the savings is positively
associated with productivity growth in poor countries but it
has a negative impact on rich countries "', Domestic savings
matters for innovation, entrepreneurship, and technology
transfers in least developed and developing countries. In
contrary, domestic entrepreneurs are already familiar with
advance technology and do not need to attract external
investment on innovation and technology. Thus, domestic
savings does not matter for growth. But for the least
developed and developing countries, a low range of
savings can be a constraint for domestic capital formation
and investment which ultimately gives a low economic
growth and income.

National saving comes from the domestic, firms, and
government saving. Therefore, private firms’ savings play
a crucial role in capital formation. The question comes
why do private firms retained cash? This question had
already been answered *” by comparing marginal benefits
against marginal costs. As with personal saving, firms also
considered the estimated future uncertainty and future
opportunities. ** Suggested that managerial ownership
reduces the incentives for value-destroying actions and
has a negative influence on cash reserves with different
objectives which also supported by ",

The major objective of this paper is to examine the
relationship between domestic saving, investment, and
economic growth in Nepal. For the rest of the paper, section 2
will be discussing the economic overview of Nepal followed
by literature review, data & methodologies, empirical
analysis result, and summary and conclusion in sections 3, 4,
5, and 6 respectively.

2. Economic Overview of Nepal

Nepal is geo-strategically located on the Southern lap
of the Himalayas between India and China. These two
countries are the world's largest economic market with
1.37 billion and 1.40 billion of pupations. If you look at
Nepal only, there is 30 million of populations with about
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$31 billion of GDP. To understand Nepal’s economy and
its nature, it is very much important to add current major
economic information and historical knowledge.

2.1 Economic Growth

Economic growth of the country indicates the economic
prosperity and welfare of the people and nation. GDP
per capita growth represents the distributions of average
economic valued output of the nations among the people.
Thus, it is calculated diving total monetary value of gross
domestic product by total population at current price in
the particular time point i.e. every year. GDP per capita
growth best represents the economic growth proxy among
the various macroeconomic indicators.

The given figure shows the historical trend of annual
GDP per capita growth of Nepal. This trend line also
shows three years moving average and five year moving
average from the year 1961 to 2019. Overall moving trend
is upward moving however continuous fluctuation during
the time observed time period.

Figure 1.1. Annual GDP Per Capita Growth From 1060 1o 2019

3

g

ual Growth Rate (%)
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Figure 1. Annual GDP per capita growth of Nepal from
1960 to 2019
Source: Author’s own calculation based on World Bank database
using Microsoft excel 2013.

2.2 Sectorial Composition of GDP

Nepal’s economic records found only after the 1960s.
Prior to the year 1960s, there are very few informal data
records found but the validation of the data is not sure. For
the economic policy and program evaluation, research, policy
purpose and concerned stakeholders use the data archive
from the 1960s onwards. Therefore, here is also mentioned
major composition of gross domestic product (GDP) in terms
of percentage in this study. The major economic drivers of
the Nepalese economy have given in Figure 2. In a broad
category. The contribution of the major economic sectors to
the gross domestic product (GDP) and its trend from history
to now has given in the figure.

Figure 2. Major economic drivers of Nepal
Source: Author’s own calculation based on World Bank database

using Microsoft excel 2013.
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Figure 2 shows that shows the historical economic
composition trend line of Nepal. Figure 2 shows that
the major contributor to the gross domestic product was
the agriculture sector which was 64.58 percent in the
year 1965. After 10 years later in the 1965, agriculture,
forestry and fishing’s contribution to the economy rose to
69.1 percent which was the all-time highest contribution
of the economy during the observation period. With the
introduction of new economic areas and globalization
in the service and manufacturing sector, the agricultural
sector’s contribution to the economy has been falling
down gradually and stuck at only 24.26 percent only in
2019 which is the lowest value addition in the GDP from
this sector. The service sector contribution to the GDP has
been growing the same as opposition to the agriculture,
forestry, and fishing’s contribution. Only 23.17 percent
of contribution in the year 1965 reached 50.61 percent
in the year 2019. The average growth rate in service
sector contribution is 4.13 percent over the period of 55
years from 1965 to 2019. From the Figure 2, Nepalese
economy has shifted to service oriented economy from the
agronomy.

The manufacturing and industrial sector are still at the
very initial stage of the advanced economy. These two
sector’s contribution to the economy has not changed
much as it would be with modern technological
advancement and globalization. In sum, the major
contribution of the GDP of the nation is the service
sector which accounted for more than 50 percent
followed by agriculture, industry, manufacturing, and
other sectors. This also concludes that the Nepalese
economy is service-oriented which used to be an
agriculture-based economy.

2.3 Structure of Output

The structure of output indicates the entire economic
structure of the country. There are many macroeconomic
indicators to show the economic system, size, characteristics,
and movement on a particular trend. Nepalese economy can
be categorized in three sector economy in term of output in
broad i.e. Agriculture, industry and service industry.

Figure 3 shows the overall output structure of the
Nepalese economy from the year 2000 to 2019. The data
illustrated in the figure have taken from the year 2000 to
2019 because of the data consistency and representation
of the current dynamics economy.

Figure 3 shows how the output structure of Nepal has
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Figure 3. Structure of output of Nepal
Source: Author’s own calculation based on Asian Develo-pment

Bank database using Microsoft excel 2013.

been changing over the period of years 2000 to 2020. The
contribution to the total output from agriculture sector
which is 39.6 percent followed by service with 38.9
percent and industry with 21.5 percent in the year 2000.
Indeed, the agriculture and industry sector’s contribution
to the output structure is declining to 27.9 and 15.1
percent in the year 2019 respectively. However, service
sector contribution has been expanded and reached 57.4
percent in the year 2019.

2.4 Balance of Payment

After the successful People’s Movement of 1990 and
dismantle of Party-less monarchical autocracy Nepal
entered the global trending liberalization and start force to
promote an open market. As a result of liberalization and
globalization, Nepal started to gain global advantages. In
another word, the global market became one of the pillars
of the Nepalese economy. Especially, remittance inflow,
foreign direct investment, and foreign aids have increased
significantly ", The worker's remittance is the most
important factor of the economy which accounted for 25.1
percent of the economy as of monetary survey 2017/18.
However, the worker’s remittance has declined in the
fiscal year 2019/20 and contributes only 19 percent of the
economy because of the worldwide spreading of deathly
virus COVID-19 in the year 2020. The overall, balance of
payment status of Nepal from the year 2000 to 2019 has
been given in Figure 4.

W Overall balance M Current account balance M Balance on goods M Imports M Exports

Figure 4. The balance of payment’s status in Nepal from
the year 2000 to 2019

Source: Author’s own calculation based on Asian Develo-pment

Bank database using Microsoft excel 2013.
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Figure 4 shows the overall external trade of Nepal
from the year 2000 to 2019 including an overall balance
of payments, current account balance, balance on goods,
imports, and exports. The overall balance of payments
indicates the overall economic transaction of the economy
with the rest of the world. Nepal’s balance of payment
rises by 2.8 percent on average during observation i.e.
2000 to 2019. The highest growth of BOP was in the year
2012 accounted for 9.2 percent and the lowest growth was
in 2000 which was the adverse rate of 3.5 percent.

The highest growth in exports was in the year 2001
with 15.8 percent and the lowest growth was in the year
2017 and 2018 which was just 3.1 percent. Growth in
exports indicates the expansion of domestic products
in foreign markets. The overall growth in imports trade
is negative by an average of 30.2 percent. The data and
figure indicate that imports of goods and services to
the economy have been declining over the observation
period. This is a good signal of strengthening of Nepalese
market to meet the domestic demand by itself. The figure
balance on goods shows the net foreign trade status of
the economy which is influenced directly by the imports
and exports. Thus, there is no required to illustrate more
about it. Similarly, the national current accounts report the
aggregate foreign trade. The current account has grown by
1.3 percent over the period from 2000 to 2019.

2.5 Bank and Financial Institutions

Bank and financial institutions have a very crucial role
in saving mobilization and domestic capital formation *.
Nepalese financial sector has been gradually developing
with the application of BASEL-IIIT and the adoption of
advanced financial technologies to provide security and
quick financial services to the customers. Although Nepal
has no long history of the modern financial services
industry, it has done a quick progress in comparison
to other similar aged industries. Modern banking
technologies such as banking software, Automated Teller
Machine (ATM), E-banking, debit, and credit cards,
connect IPS, and QR code are available in Nepal as well.

Nepal Bank Limited is the first financial institution
in the country which was established in 1037 A.D. Even
there was no central bank prior to the year 1956. To
regulate and maintain stability in the financial and money
market, the government of Nepal founded the country’s
central bank in 1956 as per the Nepal Rastra Bank Act
1955. From the incorporation of the central bank, it
started to work as a regulatory institution of the financial
sector and overall financial and economic advisory body
for the government of Nepal. Another commercial bank
named Rashtriya Banijya Bank was established in 1965
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after 9 years of NRB foundation. However, the private
banking institution had come into operation in 1984 after
structural changes in financial sector policies, regulations,
and institutions development in 1980. In the early
2000s, the Nepalese banking and financial sector had
changed drastically with the economic globalization and
liberalization policy of Nepal. The current banking and
financial institutions incorporate under the central bank
regulations and Bank and Financial Institution Act-2017
have been presented in Figure 5.

& & . £
& & & & ‘\dg

&

@,
2,
2

Figure 5. Number of Bank and Financial Institutions of
Nepal as per Classification
Source: Nepal Rastra Bank as per the January 2021.

Figure 5 shows the number of banking institutions
operating in Nepal as per the classification of Nepal Rastra
Bank regulations as of January 2021. The government of
Nepal has focused on financial sector stability and to make
them strong. NRB has been pressurizing banks to maintain
a high level of paid-up capital either way. Therefore,
banks have been going through both force and voluntary
mergers with each other in the same and different category
banks. The number of commercial banks is only 27 which
was 32 in 2014. The major changes happened in the
development banks due to merger and acquisition policy.
Other C and D class financial institutions also decreased
due to this policy and there is still under the process
of merger and acquisition between and among the all
classes banking and financial institutions. In the economy,
there is another special category bank named Nepal
Infrastructure Development Bank has been operating with
the objective of financing the big national pride projects
and infrastructure development across the country.

3. Literature Review

This section gives a brief review of existing researches
related to domestic saving, investments, and economic
growth across the academic world. The study of '”
examined causality between financial development and
economic growth for 10 Sothern African Development
Community countries for the period 1994 to 2013.
The study employed the vector autoregression (VAR)
approached to conduct Granger causality tests to determine
the direction of causality relationship between financial
development and economic growth. The study used

48 Distributed under creative commons license 4.0

broad money and direct credit as measures of financial
development and the study also concludes there is a causal
link between financial development and economic growth.
1“4 used time series methods to investigate the long and
short-run dynamics and interrelationship between savings
and current account balance in the USA for the period
1947Q1 to 2017Q3.The study controls the impact of the
non-linear dynamics of GDP growth over the business
cycle. Similar study has been done by """ in different
countries.

Study of ™ founds the financial system development
has a negative impact on local economic growth in China
over 1990-1999 because the banking sector was mainly
supporting the loss making state owned enterprises in
the 1990s by using provincial level data over 1986-2002.
3% suggested a positive correlation between financial
system development and economic growth by using 80
countries over 1960-1989. The study of ** has supported
the financial access help to promote saving channelize
and growth using panel dataset covering 74 countries. '’
Study investigates the impact of financial development
on economic growth at city level in China by using 286
Chinese cities over the period 2007-2014. The result of
cross sectional regression suggested the negative impact
on growth. Similarly, GMM estimators for dynamic
panel data also suggested there is no significant effect
on economic growth. The study also investigates the
relationship between domestic saving and economic
growth and convergence hypothesis in Thailand. The study
analyzed causality of saving on economic growth by using
time series annual data from 1960 to 2010. The results of
Granger causality suggest the economic growth rate does
not matter on domestic saving. The results of OLS also
suggest that there is no significant impact of domestic
saving on economic growth in Thailand. ** examined the
relationship between the growth of domestic savings and
economic growth in China by using cointegration and
causality on the data of four provinces from the period of
1955-2004. The study concludes a long-run relationship
with between household savings and enterprise savings.
Likewise the study also shows the bilateral causality
exists between the domestic savings growth and economic
growth.

To conduct a descriptive analysis of long and short-
run correlations among saving, investment and economic
growth for the 123 countries from the period of 1961-
1994. " estimate a flexible dynamic model. The study
found there is a positive impact of lagged saving on
economic growth. The study also concluded the inverse
granger causality between investment and economic
growth. The pattern of domestic saving in Asian
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economies is analyzed by . Their study has pointed out
that the three major determinants of household saving
including age structure of population, level of income and
financial system development in the country.

The study of "% had found the close relationship
between domestic saving and investment by using time
series data. In between the period of 1960s and 1970s
observation shows substantial effect of domestic saving
on the investment and capital formation within a country
U The study also found that there is no spurious impact
of an omitted economic growth on saving and investment.
However, the budget deficit has an inverse impact on
private investment and saving. The study had employed
data of 23 OECD countries for the year 1981 through
1986. The data are also categorized into two sub-period:
1961-1973 and 1974-1986 for the comparison of periodic
results.

The optimal accumulation of capital and the welfare
effects of government debt in neoclassical growth models
have invested by ). They have expanded the Solow
growth model and """ overlapping generations model by
adding firms with market power in the original model.
The expended Solow model calibration suggests that the
US economy is dynamically efficient and the real interest
rate earned by savers is below the net marginal product of
capital. Likewise expanded Diamond model with market
power also indicates the government Ponzi schemes can
have a distinct impact on welfare than they do under
completion. The study linked between market power and
real interest rate that provide a new lens to view fiscal
policy and optimal national saving and investment which
connects to the economic growth suffers by crowding
out capital due to the low-interest rate. The crowding out
issues in the economy because of low real interest rate has
also observed by ' through a large randomized control
trial on US households. ®” explained that household
saving constitutes a large proportion of gross domestic
saving by applying autoregressive distributed lag (ARDL)
model. The study applied Bayesian Vector Autoregressive
(BVAR) with a quarterly data to examine the determinants
of household saving in South Africa. As per the ** inverse
elasticity rule, tax on goods should be inversely related
to the demand elasticity. The study of *” investigate the
determinants of household saving by employing ordinary
least square (OLS) methods on primary survey data of
490 households in between 1958-1959. The survey was
focused on income age, education, and interest rate.
The study result concludes that income and age had a
significant impact on household saving while education
had no significant contribution. * used household budget
survey data from 2003 to 2008 to estimates the structural
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components of household savings. The cross-sectional
data analysis results found that increased female labor
force participation, higher would be the employment
rate, income level, and savings. However, the study
results on inverse relationship of age, inflation rate, and
interest rate on household saving. The study of ¥ used
descriptive statistics to analyses household saving patterns
in Australia between 2003 and 2009. The study found that
income had a positive impact while wealth had a negative
effect on domestic savings.

Likewise, ' analyzed the factor affecting personal
saving in USA for the period of 1950 to 2007 by using
OLS estimation and Arellano-Bond difference GMM
estimation technique. The study found that the coefficient
of lagged private saving, tax, and real estate loans were
negative with personal saving. *' also found there was
negative growth on economics. This implies that the
personal saving would be higher during the economic
dynamics and low personal saving when economy is in
good conditions. The study had been used lag saving,
tax, young dependency, credit outstanding, employment,
real estate loan, GDP, interest rate, social security, current
account as the explanatory variables and saving as the
explained variable in the basic model. The similar results
of findings by ®*"*'in Nepalese cases as well. The study
of "’ use primary survey data from province five of
Nepal and analysis data using OLS methods to investigate
the financial literacy and personal financial planning.
The study concluded that well financial awareness and
financial services access helps to make proper allocation
of income including savings, investment and consumption.

The inter linkages between domestic saving and real
economic activities growth have examined in India by ©7
with employing Autoregressive Distributed Lags (ARDL)
model. The study result confirmed to have important
policy implication role to boost domestic savings in India
and consequently sustaining high economic growth.
57 also used life cycle hypothesis of saving (LCH) to
set analytical framework for the household saving and
economic growths which was first time introduced by *.
The study assessed the stationarity by using Augmented
Dickey-Fuller (ADF) unit root rest. The lag order was
chosen using Akaike Information Criterion (AIC) and
Schwarz Bayesian Criterion (SBC). The study of "
accesses the relationship between savings and total and
non-oil economic growth of Iran and found a positive
and significant impact on both total and non-oil economic
growth. The study analyzed the long-run causality among
the selected variables such as savings, total economic
growth, and non-oil economic growth of Iran with the
annual data for the period 1972-2010 and they have
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used Autoregressive Distributed Lag Model (ARDL) for
empirical results. The ARDL results also show a long-run
counter causal relationship between savings and economic
growth.

(2] conducted a study to examine the relationship
between domestic saving and economic growth in North
Africa using a Vector Error Correction Model (VECM)
with the data of 1946 to 1992. The study concluded that
private savings has bi-directional causality on economic
growth. The study of " took 13 countries having different
levels of income during the period of 1960-2001 to
investigate the causality relationship between savings
and economic growth. The study had divided selected
countries into four groups according to the income levels:
low income, less than the average, more than the average,
and high-income level countries. The study used a Granger
Causality Test and found the causality relations and
directional variations among different groups of countries.
Similarly, another study by ' investigated the relationship
between protective savings and economic growth by using
the Autoregressive Conditional Heteroskedstic (ARCH)
model with annual data from the year 1955-1990. The
study concluded that increasing saving boost domestic
capital formation which provides investment funds and
growth on industrial productions.

Similarly, ** research the relationship between savings
and economic growth in Indian cases, and the study
results concluded the significant impact on GDP. He
checks the long-run effects of savings on GDP through the
Engel-Granger Co-Integrated test. Another Indian study
of ®* analyzed the short-run relation between saving and
economic growth variable using an ARDL model for the
period 1950 to 2002. The results found that there is a bi-
directional relationship between savings and economic
growth. The results also indicate that higher the propensity
to savings increase capital accumulations and higher
domestic capital accumulations will lead to higher income
level and economic growth as a whole. A similar study
of ! from Mexico also supports Indian study results by
using Vector Autoregressive (VAR) method for the annual
data for 1960 to 1996. The domestic savings contribution
on capital formation is most contributing factors during
the stud period. The time series analysis results also
suggested bi-directional causality between the private
savings and economic growth. Empirical analysis of **
suggests that the economic impact of unstable oil supply
has a significant impact on economic growth. The positive
shocks on oil price increases domestic saving through the
wealth increments and also income level.

From the above existing reviews, the study concluded
there is both evidence of positive and adverse relationship
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between savings, investment, and economic growth across
the world but no clear evidence to justify that how Nepal’s
case moves towards. Therefore, this study is important to
conduct how Nepal’s domestic savings, investment, and
economic growth impact each other. Based on the existing
study’s conclusions, the study has developed the following
directional framework.
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Figure 6. Directional framework
Source: Author’s own development based on existing literature
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4. Data and Methodology

This section presents the data sources and method-
ologies used in this paper. The research design, data
nature, sources, study period, data analysis model, and
tools to analyze the data are major factors associated with
research work.

4.1 Data and Data Sources

This paper has employed time series data covering
from the period 1975 to 2019. Annual time series data for
the gross domestic savings, fixed capital formation, real
gross domestic product per capita income, and inflation
are extracted from the World Bank’s World Development
Indicators (WDI)-2020. Figure 7 shows the time series
plot of the major variables.

An Empirical Framework

This study investigates the relationship between
savings, investment, and economic growth in Nepal by
applying time series econometric analysis method using
the general form of the model specified below:

GDPt=a0+a1DSt+a2FCFt+(Z§Xit+£t (41)
DS; = ay + a1GDP; + a, FCF, + 0X;; + &; 4.2)
FCF, = ay + a1DS; + a,GDP, + OX;. + &, 4.3)

Where, GDP denotes the gross domestic product per
capital in current price and also a proxy of economic
growth in this model. DS and FCF are the major
endogenous variables as the percentage of domestic
savings to GDP and fixed capital formation to GDP in
current price. The calculation methods of the GDP, DS,
and FCF are given in the equations 4.4, 4.5, and 4.6. X is
the vector of exogenous variables which has an intuitively
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significant impact on economic growth, savings, and
investment variables. Here in this model has employed
inflation and economic stability as exogenous or control
variables. Alpha q, is the intercept on each model and a,
and a, represents the coefficient parameters of savings and
investments respectively. ¢ is the notation of coefficient
parameter of exogenous control shocks in the model and
is denotes error terms in the model.

4.2 Definition and Measurement of Variables

Economic Growth (GDP)

Real gross domestic product per capita (GDP) is the
measure of economic growth in this research study.
The World Bank defines real GPD per capita as gross
domestic product divided by the mid-year population,
adjusted for inflation as measured by the GDP deflator.
The data are in current US dollars. This indicator gives
how the economy grows in connection to the population
thus it is a conventional measure of economic growth.
An increase in a country’s GDP related to populations
suggests an improvement in the economic living
standard of people in the country. On the other hand,
high per capita GDP is the high level of income and
higher propensity to savings and investment in the
country. In this thesis, growth of GDP per capita has
used as the proxy of economic growth as many existing
researches have been used "*****!. Equation 4.4 has
been used to calculate the proxy indicator of economic
growth (GDP), particularly for this study.
GDP—GDP(,_1y

GDP, = 6P

4.4

Where, t denotes the particular time point of the
series and (t-1) is the previous years’ time point. This is
the simple mathematical calculation of GDP per capita
growth for the conventional proposed. As the basic time
series data consists of non-stationary in nature. Thus, the
application of this helps to remove stationary problems as
well.

Domestic Saving (DS)

Gross domestic savings defined as gross domestic
product less consumption by private sectors and
government ). A high gross domestic saving rate
usually indicates a country’s high potential to invest and
economic growth ", According to ** arguments, a higher
propensity to savings accelerate economic growth. In line
with existing Horica and Hagiwara (2012) and many other
economic researchers, this study has been employing the
percentage of domestic savings to gross domestic savings
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as the proxy of saving. This study has assumed that there
is a causal connection between economic growth and
savings growth rate. The calculations of the domestic
savings proxy (DS) for the study has employed the
following equation.

DS, = { ) B 4.5)

Where, DS, denotes growth in percentage of domestic
savings to GDP in time t from the time period (t-1). The
remaining are defined as in previous equations.

Fixed Capital Formation (FCF)

From the Keynesian perspective, capital formation
is the key driver of economic activities and sustainable
growth. Therefore, this research also used gross fixed
capital formations as a proxy of investment. In financial
and economic research many studies have been employed
fixed capital formation as a proxy of investment in
their study ">'*"! In line with the existing literature
and intuitive analysis, this study has also employed the
percentage of fixed capital formation to GDP growth as
an investment proxy which is calculated by using the
following equation.

aor) (L)), )

_ {(GDP

FCF, = (K%)]t_l
Where, FCF, denotes the growth in percentage of fixed
capital formation to GDP in a particular time t from the
time period (t-1). The rest of the indicators are defined in

(4.6)

previous equations.
Inflation Rate

Inflation is a continued increase in the general price
level of goods and services in an economy over a
period. Inflation has been measured by the consumer
price index (CPI) and used as exogenous variables in
the model. Previous studies of "*") have used CPI as
a proxy of inflation and found that the theoretical and
empirical evidence of market uncertainty and negative
growth in economic activities due to high inflation rate.
This statement also supported by ' and also highlighted
that inflation reduced propensity to savings and capital
accumulation for the industrial investment. Therefore, this
study has been expecting a negative relationship between
inflation and economic growth in the economy.

Economic Stability

Economic stability is a very crucial condition for
the sustainable economic growth and prosperity of the
country. Economic activities and market are fluctuating
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due to many economic and non-economic agents and
shocks. Economics shocks can be occurred because of
political instability, natural calamities, border disputes
and policy shifts in the economy. Economy can grow and
sustain only when the economy is in normal condition
and can perform freely interacting between demand and
supply sides of economic agents. Therefore, this study has
used a binary or dummy variable to incorporate economic
stability in Nepal. In this study dummy variable has been
defined as value (1) for economic turbulences or economic
shocks due to negative impact on economic and other
wise value (0) for normal economic operational year. The
major political and socio-economics shocks happened
during the observation period in Nepal. Similarly,
summary descriptive statistics of the major variables are
presented in the Figure 7 presents the time series plot of
the major variable including GDP, DS, FCF, and CPI used
in this study. All the values in the time series plot are in
fractional form. The data series are covered from the year
1975 to 2019.

Figure 7. Time series plot of GDP, DS, FCF and CPI from
the year 1975 to 2019 in Nepal.

Source: Author’s own calculations using Gretl software based on
WDI data from the World Bank.

Figure 7 shows there is a common and positive trend
between GDP, DS and FCF. If you observed in GDP,
DS, and FCF plots, we can see parallel fluctuation with
different ranges. But FPIC fluctuation trend is quite
opposite during the observation period.

Time Series Model Specification

In this sub-section, the time series empirical analysis
method applied in this thesis is examined in more detail.
The basic time series model for the impact of savings and
investment on economic growth is given by equation 4.1,
the impact of economic growth and investment on savings
by equation 4.2, and the impact of savings and economic
growth on investment by equation 4.3. However, the
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research model should be more specific according to the
data nature and objective of the study. Therefore before
move to the time series model specification, it is necessary
to test some basic requirements.

Structural Stability Test

The time series analysis will begin with a stability test
by using multiple regression and the CUSUM test at a
5 percent level of significance. The multiple regression
analysis helps the researcher to control the different
components that simultaneously impact the target variable.
As suggested by Y addition of more factors that affect
the dependent variables in the model better explained
the dependent variable. Therefore, multiple regression
analysis is helpful for setting a good model to explain the
variation in the target variable.

The CUSUM test and CUSUM of squares test at 5
percent level of significant results shows that both the
estimate lies in between the upper bound and lower
bound. From the CUMUM and CUSUMS test results, the
model does not require to go through the structural breaks
during the observation period. Thus, this the model will
not use structural break in the time series analysis.

Testing for the Stationary

In traditional empirical analysis methods in econo-
metrics are standing on the assumption that the time series
variables are stationary. With the development of emerging
econometric techniques, those stationary assumptions
became invalid for economic growth studies using time
series data and the research also found that most of the
time-series data are non-stationary. According to ">
argument, non-stationary variables can cause spurious
regression results and increase the confidence intervals for
the estimated coefficient parameters. Therefore, this thesis
study has been used Augmented Dickey-Fuller (ADF) test
equations for the stationary check on each variable. The
ADF test hypothesis will be rejected if the probability
value (P-value) is greater than five i.e. P>5 %. The null
hypothesis HO: the series has the presence of unit root.
The rejection of HO indicates the data series is stationary
at level. If the data series do not reject HO at level based
on Akaike Information Criterion (AIC) maximum lag
difference, the test assumption can be included at level
with intercept and time trend and also can apply the first
difference at the given significance level.

HO: a = 0, there is existence of unit root

H1:a <0, There is no unit root
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Test for the Cointegration

Another test will be done to examine the cointegration
between and among the variables. This econometric
technique is used to find whether the variable has long-
run time relations or not. The null hypothesis of HO:
there is no cointegration (No long-run relationship
between variables) is rejected indicates the variables have
cointegration. If the p-value > 5, reject the HO. For the test
of cointegration, there two popular methods: the Engle-
Granger estimation and Johansen estimation test. In this
study, the Johansen Cointegration test applied for the test.
If the cointegration test fails to reject HO, the analysis
process can apply a simple VAR model for short-run
dynamics. But if it is rejected, the process should estimate
both the long-run and short-run model which is called
Vector Error Correction Model or VECM Model.

HO: a =0, there no cointegration between variables

HI1: a <0, There is cointegration between variables

After the time series model design investigation, this
study has set the following time series data analysis
research model to meet the research objective set in this
study.

Vector Error Correction (VEC) Model

As per the Johansen cointegration test results, if the
null hypothesis (HO) is rejected, the suitable time series
analysis model is the vector error correction model
(VECM) which defined both long-run and short-run
association between the series. Therefore, this study has
been employing the multivariate regression model to
test the long-run and short-run causal impact between
endogenous variables. This study has set the following
expanded model of equation 4.1 to 4.3 basic regression
models.

AGDP, = a+ ¥ B1;AGDP,_; + ¥._ B; ADS,_j+ ¥ _, B3 AFC
Fe_j+6:GDPr_y + OX;e +6,DS,_1 + 863FCF,_1 +¢,  (4.7)
ADS; = a+ X! 1 ADS, i+ X Boj AGDP, i+ ¥ _ B3 AFC
Fe_y +0X;e + 6;DS,_1 +6,GDP,_1 + §3FCF,_; + &, (4.8)

AFCF, = a+ 2?;1 ,81}» AFCF,_; + 27:0 B2j ADS,—_j+ 37 _ Bay AG
DP. i+ 61FCF,_1 + @X;; +6,DS,_; + 85GDP,_, +¢, (4.9)

Where, a represent the intercept of the model and
and d represents the coefficient parameter in short-run
dynamics and long-run coefficient in the model. Likewise,
A indicates the lag difference operator to adjust short-run
dynamics in the models, and ¢ represents the coefficient
parameter of exogenous variables (Xit) used in the model.
The exogenous variables such as inflations and economic
stability are manually converted as a stationary series
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applying the first difference technique before running the
model.

The following Vector Error Correction Model (VECM)
has been set for the analysis of long-run and short-run
causality and speed of adjustment for the equilibrium.
The values (p, q, r) are the selected number of lags for the
cointegrating equations based on AIC. As suggested by
Engle and Granger (1987), the short-run dynamic model
can be rewritten as an error correction model (ECM) of
the following equations:

AGDP, = a+ 3, B1;AGDP,—; + X1 Boj ADS—+ ¥, Bk
AFCFy_ + Xy + v1ECT 1 +&; (4.10)
ADS. = a+ 37 B1;ADS,; + %0 By AGDP._jt 57 By
AFCF_j + ®X; + y1ECT,_; + &, (4.11)
AFCF, = a + 30, By AFCF i+ 31 Bo; ADS, 3" _ B3, AGDP
ek FOX;e + V1ECT, 1 + & (4.12)

ECT is the error correction term produced from
the OLS residuals through the following long-run
cointegrating regression estimates. The rest of the
parameters included in the estimate equations defines as
in previous equations.

AGDP, = a + §;{AGDP,_1 + 6,ADS,_1 + 83AFCF,_1 + &, (4.13)
ADS, = a + 8,ADS,_; + 8,AGDP,_, + 8;AFCF,_; + &, (4.14)
AFCF, = a + 6,AFCF,_ + 6,ADS,_; + 8;AGDP,_; + ¢, (4.15)
The error correction term (ECT) is defined as:

ECT, 1 = AGDP,_; — a — §,ADS, | — §3AFCF,_; (4.16)
ECT,_ = ADS,_; — @ — 8,AGDP,_; — 85AFCF,_; (4.17)
ECT,_, = AFCF,_; —a — 8,ADS,_, — 8:AGDP,_; (4.18)

To find the causal relationship between saving,
investment, and economic growth in Nepal’s case, the
study will try to prove the relationship from various tests
based on VECM estimated results. The additional test for
residual serial correlations LM test, residual normality
test, Heteroskedasticity test, impulse response test,
variance decomposition test, and finally CUSUM test for
the model stability over the study period. The CUSUM
test was also performed based on initial OLS for the
structural break existence in the procedure. But base on
VECM estimation will give overall model stability and
also helps to justify regression results produced by the
estimated research design and model.

5. Empirical Analysis Results and Discussion

This section presents the times series data analysis
results and interpretations.

Test for the stationary

In time series regression analysis, a critical assumption
is that the time series under concern is stationary in data.
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A time series is to be stationary if its mean and variance
are constant over the time period and the value of the
covariance between two-time points depends only on the
distance between the two time periods “**". As suggested
by ', the study has been tested stationary in the variables.
The stationary has not test for dummy variable as it is
already a binary variable.

The presence or absence of unit root is tested by using
the Augmented Dickey-Fuller (ADF) Test Equations. The
results of ADF unit root rest has done at level and first
difference to confirm the presence of unit root in the data
series which is reported in Table 1.

The Augmented Dickey-Fuller test results at level
shows there is no presence of unit root for the series
GDP, DS, and FCF as the null hypothesis has rejected
at 5 percent level in both assumption with intercept and
intercept with trend. The hull hypothesis is HO: there is
presence of unit root in the series. The null hypothesis has
failed to reject CPI in the given assumptions. On the other
hand, at first difference results shows there is no unit root
presence in the data series with both intercept only and
with intercept and time trend assumptions. Therefore, the
ADF unit root rest concluded that the data has mixed of
stationary and non-stationary.

Johansen Cointegration Test

Using the Akaike information criterion for the optimal
lag selection, a suitable lag length of 1 is selected and set
the multivariate cointegration equations. The multivariate

Johansen cointegration results have been reported in Table 2.

The hypothesized equations have been rejected null
hypothesis i.e. HO: There is no cointegration or there is no
long-run relationship between and the variables. It means
there is a long-run relationship among the series and the
time series analysis model should be estimated both long-
run and short-run through the Vector Error Correction
(VEC) models which is also supported by the Johansen
normalization results as given in Appendix 4.3. The results
show that in the long-run, DS and CPI have a negative
impact on GDP while FCF has a positive impact on an
average, ceteris paribus. The normalized coefficients of
DS and FCF are statistically significant at the 1 % level.
The conclusion of the result is that the null hypothesis of
no cointegration is rejected against the alternative of a
cointegrating relationship in the model.

Vector Error Correction Model Results

As suggested from the Johansen cointegration test
results, the null hypothesis of no cointegration between the
variables have been rejected. The Johansen cointegration
results show there exists of long-run relationship between
the series. Therefore, the study has employed the Vector
Error Correction Model (VECM) for the investigation
of long-run and short-run causal relationship between
the endogenous variables. The results for the long-
run cointegration between gross domestic product
per capita growth as dependent variable and growth
in domestic savings and fixed capital formation is

Table 1. ADF Unit Root Test Results for the GDP, DS, FCF, and CPI.

Variables Level First difference
Remarks Remarks
Intercept | Intercept and Trend Intercept | Intercept and Trend
GDP 0.000 0.000 Stationary 0.000 0.000 Stationary
DS 0.038 0.028 Stationary 0.002 0.006 Stationary
FCF 0.000 0.000 Stationary 0.000 0.000 Stationary
CPI 0.081 0.244 Non-Stationary 0.000 0.000 Stationary
Null hypothesis HO: The series has the presence of unit root and the P-values reported at level and first difference are Mackinnon (1996) one-sided
p-values.

Source: The results reported are the author’s own calculation by using E-views software.

Table 2. Johansen Multivariate Cointegration Test Results

Hypothesized no of CEs Eigenvalue Trace Statistic 0.05 Critical Value P-Value Remarks
None* 0.48919 86.95098 47.85613 0.00000 Cointegration
At most 1* 0.44259 58.06539 29.79707 0.00000 Cointegration
At most 2* 0.33714 32.93371 15.49471 0.00010 Cointegration
At most 3* 0.29883 15.25279 3.84147 0.00010 Cointegration

Note: Gross domestic product per capita growth, gross domestic savings, gross fixed capital formation, and inflation are included in the
cointegration equation. The trace test indicates 4 cointegrating equations based on linear deterministic trend assumption at 0.05 level. The model
assumptions have taken from Akaike Information Criteria. * denotes rejection of the hypothesis at the 0.05 level. The probability value is based on

Mackinnon-Haug-Michelis (1999). The null hypothesis is HO: There is no cointegration (No long-run relationship between variables). The data
results are calculated by using E-views software.

Source: The results reported are the author’s own calculation by using E-views software.
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presented in Table 3.

Table 3. Results of Vector Error Correction Estimates
with the observation from 1977 to 2019 after adjustment

Cointegrating Cointegrating Equations Estimates
equation:
GDP (t-1) 1.000000
DS (t-1) 0.134233 (4.19070)
FCF (t-1) -0.890713 (-9.50219)
Constant 0.028347
Error Correction:
Cointegrating -0.136269 3.493654 2.125429
Equation (-0.35251) (1.29771) (2.50459)
(t-1) -0.612861 -1.800696 -1.185852
(-2.71920) (-1.14720) (-2.39674)
(t-1) 0.002960 -0.710366 -0.098803
(0.06925) (-2.38648) (-1.05302)
(t-1) 0.115774 1.549513 0.459692
(0.57309) (1.10135) (1.03654)
CPI(t-1) -0.004105 -0.092347 -0.011881
(-0.29081) (-0.94028) (-0.38342)
Stability 0.001801 0.259399 0.027318
(0.05710) (1.18066) (0.39445)
Constants 0.003514 -0.081825 -0.004644
(0.19060) (-0.63722) (-0.11472)
R-squared 0.289285 0.322039 0.396306
F-statistics 2.442208 2.850068 3.938817

Source: The results reported are the author’s own calculation by

using E-views software.

The results of the cointegration equation in Table 3
show the clear cointegration as the endogenous variables
are significant at a 5 percent level of significance. It
indicates that there is both long-run and short-run causal
relationship between the endogenous variables. The
second part of Table 3 presented error correction estimates
and short-run model output. The major concern in this
table is estimated VECM with the target variables. The
coefficient of the cointegration equation is negative i.e.
-0.136269. The error correction coefficient gives the speed
of adjustments within which the model will restore its
equilibrium following any disturbances but the adjustment
coefficient at first difference of GDP is not significant.
The EC coefficient -0.136269 means that the speed of
disequilibrium is 13.63 percent. In another word, the
previous year deviation for the long-run equilibrium is
corrected at the speed of 13.63 percent.

However, the coefficient of adjustment for the DS
and FCF are positive and only FCF is significant at a 5
percent level of significance. The positive coefficient
of adjustment indicates the lack of adjustments towards
long-run equilibrium in any disequilibrium situation. The
coefficient of DS is 0.00296 which means the percentage
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change in growth in domestic savings rate is associated
with a 0.296 percent increase in GDP per capita growth
on average ceteris paribus in the short-run. Likewise,
coefficient of FCF is 0.115774 which indicates that the
percentage growth in FCF is associated with an 11.57
percent increase in GDP per capita growth on average
ceteris paribus in the short-run.

Further, for the long-run and short-run causality, we
need to perform VAR model estimation based upon
the error correction model. Therefore, the vector error
correction model estimates’ output is presented in Table 4.

Table 4. Results of VECM estimates

Coefficients | Std. Error | t-Statistic | Probability
Dependent variable: GDP Per Capita Growth
C(1) -0.136269 | 0.386564 | -0.352513 | 0,7265
C(2) -0.612861 0.225383 | -2.719195 0.01
C(33) 0.00296 0.042741 | 0.06925 0.9452
C4) 0.115774 0.202018 | 0.573085 0.5701
C(5) 0.003514 0.018438 | 0.190601 0.8499
C(6) -0.004105 0.914116 | -0.290805 | 0.7729
C(7) 0.001801 0.031547 | 0.057098 0.9548
R-squared 0.289285
Adj. R-squared 0.170833
F-statistics 2.442208
Pro (F-statistic) 0.043917

Source: The results reported are the author’s own calculation by
using E-views software.

Table 4 presents the least Squares (Gausss-Newton/
Marquardt steps) output based on VEC model estimates.
Here in the model, C (1) represents the long-run coefficient
which is negative but not significant. It indicates that there
is no long-run causality between GDP per capita growth and
growth in domestic savings and investment. The coefficient
should have a negative sign showing the ability to bounce
back to the equilibrium. On the other hand, the positive
sign indicates the movement away from the equilibrium in
the long-run.

For the short-run, the coefficient of C (2) is negative
0.6129 which indicates that a one percent increase in
itself will lead to a decline in GDP per capita growth by
0.6129 percent which is also significant at the five percent
level of significance. Similarly, C (3) is the coefficient of
savings which is 0.00296. It shows that one percentage
increase in DS will lead to increase in GDP by 0.00296
and vice-versa. The coefficient of investment in short-
run is C (4) which is 0.11577. The results shows that one
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percentage increase in investment will lead to increase in
GDP by 0.11577 percent and vice-versa. The coefficients
of C (6) and C (7) are exogenous variable representing
inflation and economic stability. The coefficient of C (6) is
negative with -0.0041 which indicates that one percentage
increase in inflation rate will lead to decline in GDP
by 0.0041 percentage in short-run. Likewise, economic
stability is coefficient of C (7) is positive which is 0.0018 but
not significant. The results show that economic stability has a
positive impact on GDP in comparison to unstable economic
environment. This means the stable economic environment is
positively associated with the economic growth in Nepal.

The coefficient of C (5) is intercept term which is
the value of dependent variable when all the included
variable in the model is zero. Another interest in the table
is R-square which shows the explanation power of the
model. The value of R-squared is 0.2893 indicates that
this model can explain the objective by 28.93 percent on
average ceteris paribus.

Results of Cholesky Variance Decomposition Factors

These estimates give the general idea about the long-
run and short-run causality between the dependent and
independent variable but more investigation is needed
to justify the idea generated from the VECM estimated
results in a given condition. Therefore, the study also
performs the variance decomposition test to support ratify
the conclusion from the VECM estimate result and the
results are presented in a graphical form in Figure 8.

This study has been employed the Cholesky Decomp-
osition model and the results are presented in the multiple-
Graphs format and table for the convenience of the readers.
This test gives the descriptive eye view of the influencing
power to each variable in the long-run and short-run. The
time period has taken 10 years due to which is generally
accepted as most of the countries are taking 10 years of
time period for the census survey. Here, this might not be
applicable but 10 years period can be normal to feel the
long-run socio-economic shocks in the country.

Figure 8 shows there is very low influencing power to
GPD per capita growth by DS and FCF in short-run. In
year 1 both DS and FCF have zero influencing power to
the GDP which means GDP can influence by GDP itself.
But in year two, the influencing power increases 0.789
and 2.886 of DS and FCF respectively. As the observation
period increases, the influencing power of both variable
are declining. It means that both variables are strongly
exogenous in year one. However, if you see the second
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row’s figure, the 25.88 percent of DS influence by GDP
and 74.12 percent of DS influence DS itself in year zero
where FCF is strongly exogenous with zero influence to
DS. But in long-run the influencing power of FCF rose up
to 5.097 percent in 10" years of observation. Finally, the
explanatory power to FCF in year 1 are 69.91 percent and
14.62 percent of GDP and DS respectively. The variance
composition results of FCF shows there is direct impact
of GDS and DS influencing power to FCF with time and
inverse impact of itself with time period.

Variance Decomposition using Cholesky (clf, adjusted) Factors

Percert GDP v ariance due to GDP. Percent GDP variance due to DS

sssssssssssssssssssssssssssssssss

sssssssssssssssssssssssssssssssss

Figure 8. The Results of Cholesky Variance Decomposition
Factors
Source: The results reported are the author’s own calculation and

plots by using E-views software.

Results of Normality Test

For the VECM estimate residual test, the following
Figure 9 has been presented below.

Series: Residuals

9
8 Sample 1977 2019
7 Observations 43
6
Mean -1.29e18
5 Median 0.000666
4 Maximum  0.206984
Minimum  -0.231455
3 std. Dev. 0.087507
2 Skewness  -0.093009
) Kurtosis 3.341984
H L I PR
-0.2 -0.1 0.0 0.1 0.2

Probability  0.873045

Figure 9. Results of normality test from the VECM
estimates
Source: The results reported are the author’s own calculation and

plots by using E-views software.

For the diagnostic test of residual distribution, normal
histogram normality test methods have employed with
necessary information. The interest is in the value of the
Jarque-Bera probability value in the figure. As a rule of
thumb, if the p-value of JB is greater than five percent,
we reject the hull hypothesis and accept the alternative
hypothesis. In this case, the probability value is 0.8730
which is greater than 0.05. The result indicates that the
residual distributions are normally distributed.
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Results of Serial Correlation Test

To test the presence of serial correlation test, the study
performed the Breusch-Godfrey Serial Correlation LM
Test and the result found there is no serial correlation in
the model. As the null hypothesis HO: no serial correlation
at up to 1 lag is accepted which means the model has
no serial correlation. These results also support by the
Durbin-Watson statistic as the value of DW=1.957 which
is closed to 2.0. Therefore, the study concluded that there
is no serial correlations presence.

Another residual test has been done for the Heter-
oskedasticity test. The result of Heteroskedasticity fails to
reject the null hypothesis of no Heteroskedasticity. The keen
interest in analysis the heteroskedasticity also in Durbin-
Watson statistic value. The DW value is 2.037 which is also
closed to 2.0. Therefore, the analysis results concluded that
there is no presence of any Heteroskedasticity in the data. On
the other hand, if the probability of Chi-Square distribution
is greater than 5 percent then we can say that there is no
Heteroskedsticity in the data. In this way, with the help of this
test, the study result can be concluded that the regression
results of the model are not spurious.

Results of Model Stability Test

The results will be valid and applicable only if the

model is stable over the observation time period. Thus,
for the model stability diagnostic purposed, the study used
performed recursive estimation applying the CUSUM
Test and CUSUM of Squares test method. The results of
CUSUM and CUSUM of squares are presented in Figure
10 and 11 below.
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Figure 10. The result of squares tests

1.4
12
1.0
0.8

06 Pt

0.4 —

02

_—

0.0
-02

-0.4
1985 1990 1995 2000 2005 2010 2015

—— CUSUM of Squares 5% Significance

Figure 11. The result of CUSUM of squares tests
Source: The results reported are the author’s own calculation and

plots by using E-views software.
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The CUSUM test gives the fluctuation detection over
the time period. In this study case, time series fluctuation
lies within the upper bound and lower bound of critical
value at a 5 percent level of significance. Both figure
shows the CUSUM and CUSUM of squares are within the
critical value which indicates the model is stable over the
observation period.

6. Conclusions

This study examines the relationship between domestic
savings, investment, and economic growth in Nepal by
using time series data covering from the period 1975 to
2019. The vector error correction model (VECM) has
been used to investigate the long-run and short-run causal
relationship between the variables.

The Johansen cointegration test results confirmed
that there is a long-run relationship between savings,
investment, and economic growth therefore, further
analysis has to be set for the VEC model to analyze both
long-run and short-run causality. The VECM equation
result is -0.1363 which indicates that the adjustment speed
of disequilibrium is 13.63 percent on average towards
the equilibrium position in the long-run but the results
are not significant at a 5 percent level of significance.
The coefficients of savings and investments are positive
with economic growth which also indicates that both
variables have a positive impact on economic growth in
the short-run. The results of the Jarque-Bera test show the
residual distribution is normally distributed. For the model
stability test, the study performed recursive estimation
applying CUSUM and CUSUM of square, and both tests
move within the 5 percent level of upper and lower bound
significance indicating that the model is stable over the
observation period.

This study suggests that in Nepal, there is a positive
role of domestic savings and investment growth for the
economic growth. The central bank, planning commission,
and ministry of finance should focus on promoting
domestic capital formation via domestic savings and
properly investing those funds in the productive sector to
stimulate sustainable economic growth in Nepal. Further,
the study can be extended to provide better empirical
evidence in the future with the coverage of a wide
range of economic sectors and by applying an advance
econometric models.
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