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Publishing work on the authority

I n a conversation with the 
executive editor of a reputable 

periodical, I noticed that the journal 
"Economic Consultant", according 
to the financial model of Gold Open 
Access, publishes its articles in the 
open access, but at the same time 
charges the authors (or institutions) 
for publishing services*. In response, 
I heard the editor exclaim: "If our 
journal becomes paid, I will leave 
my job!" The authors are also 
dissatisfied with the need to pay 
for the publication, I quote: "I don’t 
agree! I have never paid for my 
intellectual product, and I am not 
going to pay for it. I give it for free, 
and I consider the publication of my 
material as a fee for my work".
* Open access // Elsevier.com. Available 
at: https://www.elsevier.com/open-access 
(accessed 16 February)

Roman I. Ostapenko

Indeed, some institutions have their own journals, the 
publication of which is free for employees. However, this is 
possible because the work of proofreaders, reviewers, and 
employees of the printing house is paid by the scientific or 
educational organization itself. Young commercial publishers 
that do not have sponsorship have to cover their costs through 
payments from authors.

It should be noted that the absence of printed versions of 
journals does not in any way simplify publishing: electronic 
periodicals have additional expenses for maintaining the site, 
preparing data for uploading to bibliographic and information 
databases, etc.

With that, it is necessary to understand that the reflection 
of the results of specialists’ research work in periodicals 
significantly increases the authority not only of the authors 
themselves but also of these publications. 

A number of commercial periodicals take a hybrid approach 
to publishing. For example, some publications do not charge 
authors who "do credit to the journal". There are journals in 
which the authors act as free consultants, reviewers, thereby 
getting the opportunity to publish their own articles free of 
charge.

The rector of one of the higher education institutions, after 
another open day, said: "We used to choose, and now they 
choose us". Something similar is now observed in the publishing 
industry – there is a struggle between authors for publication in 
reputable periodicals, and young journals themselves have to 
fight for authors.

The journal "Economic Consultant" adheres to the financial 
model of Gold Open Access, which provides for payment by the 
authors for the services of preparing an article for publication. 
Almost the entire amount received from the author is spent on 
translating Russian-language articles into English, the rest – on 
typesetting, that is, the author understands what he is paying 
for. No fee is charged for authors of English-language articles – 
in this case, we work according to the Platinum Open Access 
model since we do not charge either readers or authors**. 

Publishing activities under the open access model are funded 
by institutions, societies, using grants. In the absence of financial 
support, the publisher is forced to work for free – for the future, 
for credibility.
** Platinum Open Access // The Beilstein Journal of Organic Chemistry. Available 
at: https://www.beilstein-journals.org/bjoc/openAccess (accessed 16 February)
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Classification of management errors within the scope 
of the basic notions of Korogodin's theory 
of goal-oriented systems
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V.I. Korogodin

Introduction. The issue of goal-setting in management in general 
and in public administration, in particular, is one of the most relevant 
and important for management theory and practice. The purpose 
hereof is to study and reveal the mechanism of goal-setting in 
management.

Materials and methods. The article is based on Korogodin's 
theory of goal-oriented systems. The works on public administration, 
social construction and management, as well as foreign research on 
organizational management and business, are used herein.

Results. A simple classification of typical management errors from 
the standpoint of the theory of goal-oriented systems is given: those 
related to goals, resources, operators, and by-products.

Discussion and conclusion. The potential of using the 
teleonomic systems approach for the analysis of problem situations 
in management has been demonstrated. A strict and logical 
classification makes it possible to algorithmize the management 
decision-making process.

Eduard A. Sosnin, Boris N. Poizner
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INTRODUCTION

Most management errors occur either due to the influence of the mercenary motives of 

decision-makers or because of their misunderstanding of the goal-setting mechanism. 

That is, errors are mercenary and not mercenary in general. Moreover, in the first case, there is a 

possibility that their occurrence can be influenced and prevented judicially or administratively, 

while in the second case, this cannot remedy the situation. However, the administrators and 

managers themselves are not necessarily to blame for their incompetence. In particular, “the 

mechanism of goal-setting is neither considered nor revealed” even in the theory of public 

administration, although outside of its analysis and evaluation “it is impossible in principle 

to understand management and state administration as well. <...> The issue of goal-setting in 

management in general (in any form), and especially in public administration, is one of the 

most relevant and important for management theory and practice, and, unfortunately, to those 

of them, the methodology of which is least developed” [3, pp. 138–139]. This article is an 

attempt to fill this gap.

The purpose of the article is to study and reveal the mechanism of goal-setting in management 

(including public administration).

MATERIALS AND METHODS

The article is based on Korogodin's theory of goal-oriented systems, which is used both for 

theoretical description and practical management of various types of goal-oriented human 

activity. 

The works on public administration, social construction and management, as well as foreign 

research on organizational management and business, are used herein.

LITERATURE REVIEW

The resulting management errors have negative consequences in various areas of the 

economy. Thus, based on the results of the 2008 financial crisis, Vincent Giolito makes an 

attempt to build a theory of management of organizational errors by the example of the banking 

sector [25].

Harold Bierman lists in his book ten “management errors”, i.e. actions that lead with a high 

degree of probability to the adoption of suboptimal operating decisions, and ultimately lead to 

an increase in the likelihood that the company will become less competitive [8].

In labor economics, for example, the system of professional selection, determining training 

needs and planning employee training, strengthening employee motivation, etc., often suffers 

due to an inadequate system for assessment of the employees and their retraining [1]. Kelly 
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Huang argues that mistakes in forecasting, arising from company managers, are subsequently 

associated with erroneous corporate investment decisions [9].

Gronewold et al. use the concept of “error management climate”. In organizations with a 

high level of this climate, errors are taken as part of daily life, useful experiences are drawn 

from them, and they are not repeated in the future. On the contrary, in a “climate of avoidance 

of errors”, their detection entails blaming those who made them [23]. The error management 

climate in organizations is an important factor in the development of ethical employee behavior.

Thus, errors in management require studying as an important phenomenon with growing 

theoretical and managerial significance. It is important to focus not only on the errors themselves 

but also on reducing the negative consequences of these mistakes, using them for learning and 

obtaining positive results.

METHODOLOGY

Any type of management (including public administration) in essence “involves the 

clarification of the objective laws of interaction: firstly, society and the state, secondly, the 

economic system with the environment in the person of society and the state and, thirdly, the 

formulation of these interrelationships in terms of goals and means of their achievement, since 

the category of management is closely related to the concept of goal-oriented behavior of 

people” (italics added. – Auth.) [22, p. 9].

Atamanchuk described the social mechanism for the formation and implementation of 

public administration as a chain of interrelated and consistently determined social phenomena 

mediated by the state: “needs → interests → goals → decisions → actions → results”. Here, 

the results are a return to the needs based on the principle of feedback – the satisfaction of the 

latter. Here:

•	 the phenomena “needs → interests → goals” “generalize and embody the needs of 

society in public administration and have a constant impact on its content, forms, and 

other properties”;

•	 the phenomena “goals → decisions → actions” refer to the stages of understanding the 

goal and the formulation of possible ways of its achievement;

•	 the links “interests → goals” objectify the subjective needs of the population, while the 

link “results” characterizes the expediency and effectiveness of management. That is, 

“the control system most specifically expresses itself in ‘decisions’ and ‘actions’, which, 

in fact, are the meaning of management” [3, p. 103–104].

This approach has much in common with the approach to management developed by the 

authors of this paper, based on Korogodin’s theory of goal-oriented systems [10]. According to 

his theory, biosystems, social associations, and anthropotechnical systems are goal-oriented, 

or teleonomic (from ancient Greek τἐλος – goal, accomplishment + νομος – law). Their activity 

is inextricably linked with the activity of living organisms: in all cases, there is a conscious or 
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unconscious pursuit of some goal [19]. Korogodin proposed a symbolic formula describing the 

elements and structure (i.e. the system) of goal-oriented action [10]:

[R, ∙S] | Q 
P>p → [Z, ∙W1, ∙W2, ...],  (*)

where S – the present situation containing an obstacle to achieving a goal Z; Q – operators 

(from Latin operator – worker) of reaching the goal (methods, schemes, mechanisms, machines, 

algorithms, rescripts, procedures, etc.); R – the required resources; P – the probability of 

reaching the goal event; p – the probability of accidentally reaching the goal event Z; W – by-

products of the operator's work. Goal-oriented human activity, as a rule, increases (to a greater 

or lesser extent) the probability P of transition to the event Z, which is needed by the person. In 

general, interference in the natural course of events of a certain goal-setting subject can always 

be interpreted as a governing influence.

Consider the goal-oriented management activity. If before the manager's intervention in 

a certain process, the probability is p = 0, and after the intervention p> 0, then this refers to 

novation, the creation of a new management mechanism, management effect. This is the basic 

management technique (operator). After its establishment (i.e., the first operator Q is created), 

the probability of achieving the goal becomes greater than zero p = P > 0. Then applied 

research begins, aimed at obtaining such novations that in specific target links ((R, S) → (Z, W)) 

will increase the probability of reaching the goal to a maximum (P >> p, and ideally P → 1). 

Only in this case, novation will become innovation. The resulting operators are management 

methods, procedures, and programs for which the conditions for the reliable achievement 

of goals and the conditions in which this occurs are determined. This also includes the tasks 

associated with the widespread use of the created management methods.

The expression (*) symbolically describes a system of interconnected elements that ensure 

the achievement of the goal, which corresponds to the formulation of the system in GOST R 

ISO IEC 15288-2005: A system is a set of interacting elements organized to achieve one or 

more set goals Z [5]. Removing any of the items listed in (*) is likely to drastically reduce P, i.e. 

will lead to the loss of the system's ability to achieve the goal.

Ignorance of the structure of goal-oriented action and its elements (*), i.e. ignorance of the 

goal-setting mechanism always leads to typical management errors. Let us consider them in 

more detail using the (*) notation. 

RESULTS

Let us classify management errors within the scope of the basic notions of Korogodin's 

theory of goal-oriented systems. 

1. Management errors associated with objectives Z

1.1. The incorrect setting of the Z goal is caused by either malice (when one goal is declared, 

although the system (*) is created for or serves a completely different purpose) or laziness. In all 

these cases, the criterion for the correctness of the goal is its compliance with the aspirations 
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of people belonging to this or that social association to which the managerial decision applies. 

For example, the decision to purchase licenses at an enterprise is primarily beneficial for the 

person who will execute the transaction and even receive bonuses from the licensor (gifts, a 

percentage of the transaction, paid travel costs in the case of a foreign license), but not for the 

team of engineers of the enterprise, which will be left without work as a result.

In many organizations, the skill of setting goals is still underdeveloped as a result of the 

residual influence of the planned economy, which was inherent in the Soviet period. At that 

time, there was such a structure as the State Planning Committee and such a mechanism 

as five-year planning of the country's life. Self-setting goals in these conditions were often 

unnecessary. On the other hand, in bureaucratic structures with a worldwide distribution, the 

skill of setting goals is also unclaimed, since the main useful function of the bureaucracy is the 

accurate transfer of orders from the upper echelons of power to the lower ones and control 

over their execution. It is clear that the bureaucracy is organically incapable of ensuring the 

fulfillment of any of the tasks of public administration listed in [3, p. 59]:

• rational and efficient use of the available resource, production, labor, and intellectual 

potential of the country;

• activation of labor, directly related to the interests of a person and really influencing the 

level and quality of satisfaction of human needs;

• changes in conditions, productivity, and social performance of labor, and as a consequence 

– the enthusiasm for people and creation of factors for the growth of their well-being.

To overcome this discord, it is required to introduce several feedbacks between the population 

and the authors of certain laws and regulations at different levels at least. Moreover, the annual 

teleconferences between the President of the Russian Federation and the people of Russia are 

clearly insufficient for this purpose.

Strictly speaking, the choice of the target Z must be made after a comprehensive audit of the 

available resources R, analysis of the situation S, and assessment of the consequences of the 

management decision. A recent example of the consequences of a voluntaristic management 

decision is the massacre in the American city of Charlottesville (August 13, 2017). The city 

authorities decided to remove the statue of General Lee, who commanded the southern army 

in the American Civil War one and a half hundred years ago from the central square. The statue 

was erected in 1924 by the Confederates in memory of the losing side in the civil war. Local 

managers had not audited the situation, had not estimated the number of dissatisfied with this 

decision (for various reasons) prior to deciding to demolish the statue. When the demolition 

caused unrest, the mayor of the city did not think of anything better than to shift responsibility 

for the clashes to the President of the United States.

Consider another case. The war of the Russian Federation in Syria (2015–2020) seems to be an 

erroneous act if one proceeds only from the calculation of the resources and the operators that it 

requires. However, the goal of the military campaign is strictly linked to the target link (R, S) → (W): 

it is better to suppress terrorists in a foreign territory than to wage a war at home. The population 

can understand this, therefore the share of protests against this campaign is relatively small.
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1.2. Reduction of the development goals to profit. There is a widespread substitution of 

concepts, which in the most negative way affects the development of any social associations. 

It is believed that all objectives of the Z organization (from small forms to the state) can be 

reduced to maximizing revenue. This is a fatal management error! The main goal of the cinema 

is to attract the attention of the viewer. Only if it succeeds, then one of the private goals is 

achieved – revenue growth. Even the goal of banks (at the time of their founding, not current 

banking goal-oriented systems) was primarily to make it easier for people to make payments. 

It is especially dangerous to make such an error, using not indicators of growth in the well-

being of citizens (including the index of happiness, which includes not only the incomes of 

the population), but minimizing inflation, etc. Money itself is a fulcrum, one of the Q operators 

invented by people long ago. Moreover, it is unacceptable to confuse Q with the target Z.

2. Management errors associated with R resources

2.1. Discretionary interpretation of the “resource” concept. Oddly enough, quite often the 

manager is simply unable to define a resource. This leads, first, to the fact that a resource 

is understood to mean only finance, or they use the wording “human resource”, forgetting 

about its cannibalistic origin. If one turns to the explanatory dictionary, then a resource* is 

“stocks, sources of something” or “a means to which one turns when necessary” [12, p. 553]. A 

resource can be matter, energy (including field energy), and even emptiness (see, for example, 

[16]), but not people! Of course, if one treats them in a way fascists treated concentration 

camp prisoners and considers them as a source of raw materials for the production of soap and 

bone meal, then this approach is understandable. However, each person is not only a source 

of energy but also a unique set of personal qualities and skills, which – according to (*) – are 

operators Q. Moreover, it is often overlooked that in a number of target links, a person is also a 

by-product W (perceived as disadvantages of the way to achieve this or that goal Z). As noted 

by Genisaretsky, “a person has his own depth, there is a heart, from where thoughts (motives) 

originate that are significantly different from external goals and reasons” [7] Therefore, the 

interpretation of a person solely as a resource greatly simplifies the vision of a managerial task. 

Still, after all, the manager naively does not notice the inherent shortcomings of W and at the 

same time denies them possession of any unique skills Q. Hence, conflicts between employees 

and employers (who consider employees as “raw materials” or even “consumables”).

2.2. Misunderstanding of the diversity of resources. Sadly, but managers often do not 

understand how diverse resources R can be. For example, in [4], resources are classified:

•	 according to their compliance with the achievement of the goal Z (useful, neutral, and 

harmful);

•	 cost (free, affordable, expensive, unaffordable);

•	 in relation to other resources (cooperative, interchangeable, antagonistic);

•	 according to the conditions of their reproduction (renewable and depleting);

•	 by their presence (potential and real);

•	 by their number (unlimited, sufficient, and scarce);

* French ressource − supplement, resourdre – emerge < Latin resurgere − step up, unbend.
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•	 by quality (“raw”, semi-finished, and ready to use).

It means that it is not enough to get some kind of resource for constructing a management 

decision. The R resource must be such that it at least:

•	 on the one hand, increases the probability P of achieving the goal Z in a goal-oriented 

system of activity (GOSA) (*);

•	 on the other hand, does not increase the amount of W.

An affordable and renewable resource does not always meet this, but the manager chooses 

it, by sacrificing W. Thus, if a taxi fleet completely switches to serving customers exclusively 

via the Internet (R), then inevitably it loses customers who do not have constant access to the 

network.

2.3. Austerity of resources. A typical error of modern managers responsible for the 

management of education, medicine, and other socially significant GOSA is the reduction of 

resources R allocated for the operation of the GOSA. It is considered in terms of fashionable 

“cost optimization”, although the main thing is not taken into account: if at least one element is 

removed from the system (*) (in this example, resource R), then it will fall apart. It comes to the 

point of absurdity: in the drug treatment clinic of the Moscow Region city of Fryazino, under 

the pretext of saving finance R, the owner (“manager”) has cut the rates of nurses, leaving 

psychiatrists face to face with the violent patients. Moreover, the maintenance staff was fired. 

Not surprisingly, the doctor soon quit, leaving the owner to reap the benefits of his managerial 

voluntarism on his own. What should the patients do?

3. Management errors associated with operators Q

3.1. Application of the operator Q without assessing the degree of its suitability in the target 

link of the management task. Quite often this or that system of labor organization is introduced 

into everyday life only because it is considered “progressive”, “modern”, and “fashionable”. For 

example, at one time the need to implement the Q Six Sigma methodology in many enterprises 

was motivated by the “benefits from its use” by General Electric. However, the fact remained: 

this company was successful even before the introduction of this technique. Six Sigma does 

not explain this circumstance in any way [24]. What can be said about the application of this 

operator Q in other target links?

Similarly, following fashion, one can try to implement Toyota production system standards, 

such as Total Productive Maintenance (TIM), in one’s own enterprise. This is a set of procedures 

and rules for the behavior of a worker at a car factory (i.e. a set of operators of goal-oriented 

activity Q), with the help of which the Japanese managed to raise production efficiency. In 

particular, one of the TIM operators aims to ensure that the worker independently maintains 

the machine on which he works (self-service operator): repairs and monitors its performance. 

However, is it true that if it worked in the target link of the Japanese vehicle manufacturing 

center, it will work in Russia too? The Ural automobile plant was lucky: the introduction of the 

TIM operator made it possible to reduce the average changeover time of machine tools from 

32 to 5 minutes.
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However, honest consultants on the implementation of TIM also note the speed of its 

establishment in Russia in comparison with the implementation at German enterprises. In 

Germany, the implementation process takes years and decades, since the German worker 

cannot accept the fact that he himself has to look after his machine instead of a special cleaner. 

This means that when introducing new Q operators, one still needs to leave paths for the 

implementation of spare goal-oriented activity statements – in case Q in the target link does 

not increase the probability P of achieving the goal or even increases the yield of by-products.

3.2. Lack of understanding of the situational nature of the operator. In a normal scenario, the 

operator Q enters the use of the GOSA, having proven its ability to increase P and (or) save R, 

and (or) reduce W. However, it is implemented in a specific time period, which corresponds 

to a specific situation S. As soon as the situation changes, the operator can become ineffective 

(according to the specified criteria). Nevertheless, for various reasons (for more details, see 

[17]), this operator is not changed to another. A classic example is the collapse of the GOSA 

“moving photography” of Edison. As the inventor of the Kinetoscope Q operator, Edison made 

many management decisions to bring the novelty into series. Namely:

•	 received a patent for the device (July 31, 1891);

•	 founded the joint-stock company Kinetoscope Company (1892);

•	 created a special studio film production studio Black Maria (1894);

•	 opened the world's first kinetoscopic theater Kinetoscope Parlor (April 14, 1894), and by 

the end of the century – 11 more theaters.

The GOSA became more and more complicated until it reached its limit, which was set by 

the Kinetoscope itself:

1) The cost of tickets was very high at that time (for 25 cents one could buy a set of simple 

clothes).

2) The design of the apparatus was inconvenient for the consumer. The session 

consisted of a person buying a ticket and taking a seat at one of the machines. Viewing 

was individual: during the session, it was necessary to stand, bending over a box, in the 

window of which a running film strip glued into a ring showed the show. Stunted people, 

children, and people with big bellies experienced serious inconvenience to look into the 

world of the film.

3) Each new tape was produced with a new apparatus. Only later was the procedure 

for replacing films invented, but it was complicated and required qualified performers, 

which made the system flexible. Let us imagine that no one is interested in showing 

an old boxing match, but the entire Kinetoscope with its recording continues to be 

preserved in the theater.

These are all by-products W of kinetoscopic theaters. Simultaneously with this GOSA in 

America, the GOSA of mass cinema appeared (in which the operator of the Lumiere brothers 

was used). That is, the situation S changed! However, Edison insisted that every film should 

entertain one viewer. Edison also did not understand that short films for several minutes 

(convenient if one watched them bent over, which required much patience) were the ceiling 
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of the system. In addition, the goal of making money – a subordinate one in relation to the 

GOSA of cinema – was perceived by Edison as the main one. Edison did not want to admit 

the fact that only by shooting more and more new films, one could keep the viewer's interest. 

However, it was a golden time for analyzing and making changes to the goals Z and operators 

Q of the GOSA of cinema ... By the way, in this example, Edison demonstrated his inability to 

notice and respond to W, which is equally important for providing high-quality management 

decisions designed to maintain and develop the GOSA (see item 4). 

4. Control errors associated with W by-products

4.1. Failure to take into account the by-products W and the rate of their accumulation is a 

very common mistake in business planning. So, when designing the Mezheninovskaya poultry 

farm (Tomsk Region, Russian Federation), the indicators of waste W of the poultry life were 

underestimated in order to make the project attractive. It was assumed that the poultry manure 

W would be sold to the population as fertilizer (which is already good since it means: the 

waste of one system will become a resource for another GOSA, i.e. W → R). Alas, the needs 

of the population turned out to be less than expected, and fines for environmental pollution 

were higher.

An example of taking W into account in management decisions is the so-called strategy 

of effective violation. It consists in the fact that before stealing one or another patent, i.e. 

violating the right of its use by the patent owner, the thief company at the first stage calculates 

the effectiveness of the introduction of the stolen. For example, US law does not consider an 

act of theft of an industrial property object criminally punishable, since violators can only be 

punished financially. Accordingly, when the economic benefit from theft is much higher than 

the deductions that may follow (if the fact of theft is revealed and brought to court), then the 

company carries it out, i.e. W << R. Therefore, today the courts in the West are inundated with 

cases of patent infringement: in 2010, a Texas court (USA) found the world-famous company 

“with a human face” Apple guilty of the violation of three patents owned by Mirror Worlds. 

The amount of damage was estimated by the court at $208.5 million. Apple admitted the 

violation of only one patent and asked to reduce the amount of the fine by three times (see 

details in [21]).

4.2. Misunderstanding of the differences in the origin of the by-products W. Depending on 

how the problem (Z) is formulated, the by-products can be:

•	 obsolete operators Q;

•	 waste W;

•	 resources that have an undefined status, when it is not clear whether they are needed 

by the GOSA or not, whether they are harmful for the deployment of the process or 

harmless.

As a result, the fierce waste management (and associated management decisions) overlooks 

other types of by-products. Therefore, on paper, in the report on the fight against W, everything 

is in order, but in reality, it is not.
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DISCUSSION AND CONCLUSION

The above list of management errors is obviously incomplete. It only demonstrates 

the potential of using the teleonomic systems approach to analyze problem situations in 

management. A strict and logical classification would allow algorithmizing the process 

of making management decisions. The authors are confident in its usefulness since they 

rely on rich historical material for resolving social contradictions [11; 15; 16] and the 

applicability of the described methodology to solving not only social [3; 13] but also 

scientific and technical problems: in the management of research and development work 

[17], in solving scientific, technical, and social problems [20], in the management of the 

results of intellectual activity [21].
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Introduction

The relevance of studying the main directions of industrial development of the Sakhalin 

Region is caused by the search for growth points in new sectors of the economy that are 

not related to those that form the main gross regional product of the region: oil and natural gas, 

coal mining, fish and food, construction.

Federal Act No. 488 of December 31, 2014 “On Industrial Policy in the Russian Federation” 

identified the following targets of the industrial policy pursued in the Russian Federation:

•	 the formation of a high-tech, competitive industry, ensuring the transition of the national 

economy from the mineral wealth exports type to the innovative type of development;

•	 ensuring the national defense and state security;

•	 ensuring employment of the population and improving the standard of people’s living [5].

The systemic achievement of the set goal on the transition of the national economy from the 

mineral wealth exports type to the innovative type of development is possible only in conditions 

of sustainable development, provided, first of all, via effective measures of strategic management.

It is interesting to consider the transition of the economy from mineral wealth exports to 

an innovative type of development in relation to a separate region of the Russian Federation, 

which has its own specific features of socio-economic development.

The purpose of the paper is to assess the state of the industrial sector of the Sakhalin Region 

of the Russian Federation and consider the main directions of its development.

Materials and Methods

The study used the following materials: Federal Acts “On Industrial Policy in the Russian 

Federation” and “On Territories of Advanced Social and Economic Development in the 

Russian Federation”; data from the Federal State Statistics Service; the Strategy of Innovative 

Development of the Russian Federation for the Period up to 2020; the Strategy of Social and 

Economic Development of the Sakhalin Region for the period up to 2035. The authors used 

a theoretical analysis of publications in periodicals on economics, management, regional 

studies, etc. For the purpose of comparative analysis, the growth rate was used: an indicator of 

the intensity of changes in the level of a series, which is expressed as a percentage.

Literature Review

According to Russian economists, over the past nearly 130 years of economic exploration 

and development of the Far East, two long waves of economic dynamics can be distinguished 

– 1890–1928 and 1930–2006 [17].
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The first wave was associated with the initial development (colonization) of the region, and 

the second – with industrial development, but both waves have the same structure. The years 

1928–1930 were the borderline of the transition from one combination of factors of production 

to another, when the main changes concerned the transformation from the agricultural type of 

colonization to industrial development, which meant, on the one hand, a significant increase in 

the share of capital, and on the other hand, a dramatic increase in the scale of the applied factors 

of production. The changes also affected the natural resource basis of industrial development 

– new types of mineral wealth were involved in circulation, the scale of exploitation of raw 

stock significantly increased, which marked the transition from one long wave (1890–1928) to 

another (1928–2006). The change in technology was not associated with massive innovations 

due to a change in the institutional mode of the functioning of the national economy in general 

and the Far East in particular. The authors believe that the beginning of the third wave of 

economic dynamics was typical for the Russian Far East in 2015-2016.

The Sakhalin Region is part of the Far Eastern Federal District. The Sakhalin Region is one of 

the easternmost territories and the only constituent entity of the Russian Federation, completely 

located on the islands (Sakhalin Island and the Kuril Islands).

As of January 1, 2021, the population of the Sakhalin Region, according to Rosstat, was 

485,627 people, and compared to the same date in 2020, it decreased by 2.6 thousand people.

Industry occupies a leading place in the economy of the Sakhalin Region, it employs almost 

20% of the region’s working population and creates more than 60% of the gross regional 

product. The leading industries in the Sakhalin Region are oil and gas, coal mining, fishing, 

and electric power. The dominant position in the region’s economy is occupied by the oil and 

gas sector, which accounts for about 83% of the total industrial production.

Kornienko carried out a comparative assessment of the potential of the regions of the Far East 

[13]. The overall potential included five main components: socio-demographic, economic, 

natural resource, transport infrastructure, and international cooperation. As a result, the 

highest rank was assigned to the Primorye and Khabarovsk Territories, the lowest to the Jewish 

Autonomous Region.

Further, the authors cite the main indicators of the development of the Far Eastern regions 

for 2010–2014 and provide their comparative assessment based on ranking [14]. The Sakhalin 

Region in many respects is the leader in comparison with other regions, ranking second after 

the Primorye Territory only. As the researchers write, “the Primorye Territory remains in the 

group of leaders of the Far East in terms of the use of the overall economic factor and transport 

infrastructure, but at the same time, it has noticeably lost its position in the use of natural 

resources. During the 2nd and 3rd time intervals of the considered period, the Sakhalin Region 

significantly increased its potential – mainly due to the noticeably increased volumes of the 

gross regional product (including production and exports of hydrocarbons)” [14, pp. 42–43].

According to the “Strategy for the Socio-Economic Development of the Sakhalin Region for 

the Period up to 2035” for a number of indicators characterizing the state of the economy, the 

region occupies a leading position not only in the Far Eastern Federal District but also in the 
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entire country. In particular, the Sakhalin Region is included in the Top 20 Russia’s regions in 

terms of socio-economic rating. In terms of GRP in 2017, the Sakhalin Region ranked 28th in 

Russia, and 2nd in terms of GRP per capita [22].

Results

According to Rosstat, the index of industrial production in the Sakhalin Region decreased 

by almost 4% (see Table 1) [4].

Table 1 

Industrial production index (as a percentage of the previous year)* 

2015 2016 2017 2018 2019

Far Eastern Federal District 104.4 103.4 103.1 105.4 106.6

Republic of Buryatia 100.9 88.9 101.3 102.4 112.1

Republic of Sakha (Yakutia) 105.8 100.8 102.5 107.6 111.2

Trans-Baikal Territory 98.8 104.8 103.7 103.8 105.6

Kamchatka Territory 103.4 110.1 105.7 112.8 95.4

Primorye Territory 90.5 106.0 118.7 96.4 118.2

Khabarovsk Territory 99.4 108.4 109.1 100.3 102.5

Amur Region 90.7 96.0 105.3 97.6 109.9

Magadan Region 106.4 101.9 107.7 109.6 112.6

Sakhalin Region 111.9 105.9 99.9 106.4 102.8

In other regions, with the exception of the Kamchatka Territory (-17.4%), there is a positive 

trend, that is, in the federal district as a whole.

Table 2 shows production indices by type of economic activity in the Sakhalin Region.

Table 2

Production indices by type of economic activity (as a percentage of the previous year)** 

Types of economic activity 2015 2016 2017 2018 2019

Mining 112.5 105.5 100.0 107.0 102.4

Manufacturing 102.4 115.4 97.3 94.8 112.1

Supply of electricity, gas, and steam; air 
conditioning

104.2 102.6 100.3 106.1 102.7

Water supply; water disposal, 
organization of waste collection 
and disposal, activities to eliminate 
pollution

141.0 110.5 109.1 100.5 148.0

* Aggregated production index by types of economic activity “Mining”, “Manufacturing”, “Supply of electricity, gas, and steam; air 
conditioning”, “Water supply; water disposal, organization of waste collection and disposal, activities to eliminate pollution”. The 
data is based on the results of retrospective recalculation of production indices, carried out in connection with the transition in the 
calculations of production indices to the new base year – 2018.
** The data is based on the results of retrospective recalculation of production indices, carried out in connection with the transition 
in the calculations of production indices to the new base year – 2018.
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According to Table 2, the production index in mining in 2019 decreased by almost 5%. At 

the same time, about 90% of this type of activity falls on the oil and gas sector. The decline in 

oil production is mainly due to a reduction in production from the Sakhalin-1 and Sakhalin-2 

projects in accordance with the production plans of the companies.

The growth of manufacturing is observed (+18%). Ninety percent of the industry is food 

production; beverage production; production of tobacco products. The Sakhalin fishing sector 

develops over 80% of the volume of aquatic biological resources permitted for fishing.

In 2019, there was a positive trend in the volume of shipped products for the full range of 

manufacturing organizations relative to the corresponding indicators in 2018 (see Table 3).

Table 3

Assessment of the dynamics of the volume of shipped goods for the full range of 

manufacturing organizations in the Sakhalin Region for 2018–2019 (million rubles)

Indicators 2018 2019
Growth 
rates, %

Mining 1,016,799 942,671 92.71%

Manufacturing 60,300 67,953 112.69%

Supply of electricity, gas and steam; air conditioning 18,063 18,879 104.52%

Water supply; water disposal, organization of waste collection and 
disposal, activities to eliminate pollution

2,621 4,328 165.13%

It can be seen that the growth rates of mining (92.7%) are decreasing against the background 

of the growth of other industries: manufacturing (112.7%), electricity supply, etc. (104.5%), 

water supply (165%). This is the current state of the basic industries of the industrial sector of 

the Sakhalin Region.

In the future, a decrease in oil production is expected: in 2021, the production index will be 

88.0%, in 2022 – 88.6%, in 2023 – 97.4%.

According to the forecast of the socio-economic development of the Sakhalin Region for 

2021 and the planning period of 2022 and 2023, the volume of industrial production in 2020 

reached 1,044.6 billion rubles. The main contribution to the volume of industrial production 

is still made by mining (92.4%) [21].

Discussion

State of the oil and gas sector. Currently, the Sakhalin-1 and Sakhalin-2 offshore projects, 

developed under a special tax regime, production sharing agreement, as well as the Sakhalin-3 

project, which started in 2014, are in the active production stage, while the rest of the projects 

are in the earlier stages.

The oil and gas sector accounts for most of the total volumes of shipped industrial products, 

fixed capital investments, and consolidated budget revenues of the Sakhalin Region. At the 
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same time, the dynamics of oil, natural gas and liquified natural gas production cannot be 

characterized as positive; the industry is rather stagnating. The structure of the oil and gas 

sector is dominated by the extraction of crude oil and natural gas, while the role of services in 

the field of mining is relatively small.

Thus, a long-term problem remains in the industrial sector: the predominance of the volume 

of production of the extractive industries in the total volume of industrial production and the 

insignificant development of manufacturing industries.

State of the coal sector. Today, coal is mined exclusively by open-pit mining. At the 

moment, Sakhalin coal is competitive in comparison with Russian and foreign producers in 

the Asia-Pacific, South America, and Africa. The main consumers are China, South Korea, the 

Philippines, and Thailand.

The main problems of the coal industry in the region are the following: reduction of domestic 

demand for steam coal due to the transition to gas; a high proportion of transportation costs; 

deterioration of major mining equipment; lack of funds from coal mining companies for 

geological exploration and stripping works; shortage of key engineering and technical staff for 

the mining industry and basic production workers.

State of the agro-industrial sector. The sectoral specialization of local agricultural producers 

is potatoes, vegetables in open and protected ground, meat and dairy products, eggs and 

makes it possible, with own products, to satisfy the need of Sakhalin residents in potatoes, 

table vegetables and eggs – almost completely, in milk – by almost a third, and in meat – by 

only 16%. Key problems of agriculture are insufficient funding, high fuel prices, a high degree 

of deterioration of agricultural machinery, lack of highly qualified specialists.

State of the fishing sector. In the Sakhalin Region, the main catch comes from commercial 

fishing, in contrast to foreign countries with a high level of development of this industry (Japan, 

Norway, Denmark, Iceland, etc.), where coastal fishing is given priority. In terms of the catch 

of aquatic biological resources, the Sakhalin Region ranks third in Russia after the Primorye 

and Kamchatka Territories, mainly due to the catch of pollock and Pacific salmon.

The development of the fishing industry is constrained by a number of factors: a constant 

rise in prices for fuel and technological equipment, an increase in tariffs for electricity and 

transport services; rapid deterioration of equipment used in coastal fishing, rapid deterioration 

of process equipment in workshops.

Conclusions. Thus, the main problems of the industries in the region include: a high level 

of depreciation of fixed assets of enterprises, which requires investment for their renewal and 

modernization; low investment activity, which has a negative impact on the efficiency of 

production processes; an increase in prices for the services of natural monopolies and, as a 

consequence, an increase in the production costs due to growing cost of energy resources; staff 

problem manifested in a shortage of highly qualified specialists, managerial personnel, main 

and auxiliary workers in all technological areas.

A significant factor constraining the economic development of municipalities is the 

insufficiently diversified structure of the economy, the predominance of the extractive industries 
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in the total volume of industrial output, and the insignificant development of manufacturing 

industries.

The level of graduates training at the institutions of higher, secondary and primary vocational 

education remains low due to their insufficient practical training using modern equipment, 

ignorance of advanced technologies, and a decline in the prestige of engineering and technical 

specialties and blue-collar positions.

Conclusion

From the point of view of the investment climate, Sakhalin is one of the problem regions: 

inadequate staffing, low infrastructure, island location, etc.

However, there are also prospects for the development of the region, in particular for:

•	 activation of investment processes for the renewal and modernization of fixed assets;

•	 increasing investment activity at the corporate level;

•	 improving the quality of training graduates from institutions of higher, secondary, and 

primary vocational education.

According to the forecast of the socio-economic development of the Sakhalin Region, 

the dynamic development of the food and processing industry (excluding fish processing) is 

expected in 2021–2023, which will be facilitated by the implementation of an investment 

policy in the region’s animal husbandry. In 2021, it is planned to increase the catch upon the 

possible increase in the migration of Pacific salmon, as well as the development of reproduction 

and aquaculture in the Sakhalin Region. By 2023, it is planned to increase the production of 

unprocessed wood to 242.8 thousand cubic meters by improving the operation of timber 

sector enterprises [21].

The overcoming of infrastructural restrictions, the development of the industrial sector 

and the regional economy of the Sakhalin Region as a whole determines the development 

of the fuel and energy sector, which is not only the central subsystem of macro- and 

meso-level systems but also a subsystem that performs the infrastructure function of 

supplying energy and fuel. In the medium term, the successful implementation of the 

strategy for the socio-economic development of the region will largely be determined 

by the developing fuel and energy sector and the industrial sector as a whole – being 

the drivers of the growth poles, ensuring, first of all, the creation of innovations and 

waves of their diffusion.

Acceleration of the pace of development of the Sakhalin Region’s industrial sector largely 

depends on the effective use of all factors of production, strengthening the material resources 

and engineering facilities of enterprises, the implementation of scientific and technological 

progress, investment, and innovation in the industry.
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Introduction. Maize production in Pakistan is reduced over the 
last decades. Many problems are creating in Tehsil Matta in maize 
production. Which are technical, marketing, and social problems. 
The technical problem includes the high cost of irrigation, lack 
of financial capital, lack of scientific knowledge of farmers, lack 
of quality seeds. Marketing problems include low cost of maize 
production, high cost of maize inputs. The social problem includes 
the damage of seeds of birds, the damage effect by insects, and theft 
in maize cob. 

Materials and Methods. The present study aims to find the socio-
economic characteristics of maize producers and also estimate their 
profit function under different farm size groups of maize production. 
Five villages are selected from the Swat District. Namely, villages, 
Sakhra, Sambat, Bara Drushkhela, Chupriyal, and Beha. Primary data 
has been collected from 75 farmers. The simple random sampling 
has been followed, both statistical and tabulation analysis were 
applied in this study. The average area under maize cultivation was 
64 % respondents are the owner and 36 % were least out of selected 
sample size. A simple average method was used for finding the 
results.

Results and Discussion. The majority 77.33% respondents were 
literate and 22.67% were illiterate, the main source of seeds 94.67% 
own, 5.33% fellow farmers and 0 % were government provided. 
The majority of respondents i.e 33.33% respondent was facing 
the water problem, while 66.67 % of respondent were used the 
canal for irrigation. Finally, in each kanal total revenue was 35800 
and per kanal total cost was 16360. The profit was R.s 19440. It 
is recommended that the government should provide these inputs 
and other related support lead to an increased significantly in maize 
production.
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Introduction

The agricultural sector plays an essential role in Pakistan. Its contribution is 22 percent of 

total GDP, and also contribute to employment opportunities which are 44.8 percent of 

labor force, 62 percent are directly required to agriculture sector their fodder claim that [1]. 

Maize production around the world in the top three positions. In the case of Pakistan also in 

the top three after rice and wheat production, it is the most prominent production in Pakistan. 

Maize was measure value-added methods its contribution to GDP is 2.2 percent in the year 

2014. Maize cultivation area in Pakistan was 1.2 million Hector. These areas determine maize 

production, irrigation system through rain about 38 percent while the majority of irrigation 

through a canal and tube wells are 62 percent. Maize production in Pakistan 4.6 tons in 

Millions, currently Pakistan is 29th position in maize production around all world [10-13].

Maize is an essential sustenance grain too raw material for consumable oil output. It is 

likewise utilized produced starch and poultry nourishment blends. The aggregate zone under 

maize was 1168 thousand hectares in the year 2013–2014 and add up to production amid 

were 4944 thousand tons. For 2014–2015 region expanded to 1130 thousand hectares, 

producing 4605 thousand tons. The execution of these products can be additionally enhanced 

with sufficient seed supplies and homestead hones required to acquire significant returns from 

cross breed and synthetics. Endeavors to evacuate existing imperative are desperately required 

to expand the production of these important harvests [14].

Table 1

Maize cultivation Area and its production in Pakistan
Years Area (000 Hectares) Production (000 Tones)

2011-12 1,088 4,339

2012-13 1,061 4,221

2013-14 1,169 4,945

2014-15 1,143 4,938

2015-16 1,145 4,921

Based: Pakistan Bauru of statistics. 

In table 1 illustrated the maize area and production from 2011-12 to 2015-16, this data 

was collected from Pakistan Bauru of statistics, in 2011-12 total area under maize cultivation 

is 1088 thousand hectares it's total production is 4339 thousand tones, if the area under 

cultivation increased from 1088 to 1145 in 2015-16, its production also increased from 4339 

to 4921 thousand tones.

According to (Khyber Pakhtunkhwa Agriculture report, 2010) total area in 2007-08 maize 

cultivation 62.4 thousand hectares its production was 104.9 thousand tones, in 2008-09 

total area under maize cultivation are 62.4 thousand hectares their production was 101.5 

thousand tones. Maize in tehsil Matta is getting to be on the vital harvest in the wheat 
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cropping system. It has become all finished tehsil in all season. It has extraordinary potential 

which can contribute to the improvement of the Animal industry and would meat be able 

to rustic vitality prerequisite. Maize is a flexible yield with high non-exclusive inconstancy 

and manipulability. The place that is known for Tehsil Matta is appropriate for maize 

production. Maize is a labor intensive product, it an economic advantage is more prominent 

than different yields. Maize is attractive and appropriate for human and additionally 

poultry, domesticated animals, and fisheries. The interest for maize day today because of 

its broadened employments. It provided human sustenance, bolster and grain for an animal, 

full for household use in industry. The interest in maize is expanding in Matta because of 

animals and fishes’ production lines. Maize is nourishment sustenance after rice and wheat 

it additionally decreased the deficiency of foods.

The top 10 maize producing country in the world such that first USA Production 378.6 

million metric tones, second China 225 million metric tones, third Brazil here Production 

83 million metric tones, fourth India his Production 70 million metric tones, fifth Argentina 

his production Annually 40 million metric tones, sixth Ukraine maize producing country its 

Annual production of 39.3 million metric tones, seventh Mexico its maize output annually 

millions metric tones is 32.7, eighth Indonesia its productivity in 19 million metric tones, ninth 

France their Production 17.1 million metric tones, and 10th maize output in tons South Africa 

its annual maize production 15.6 million metric tones.

1 Objectives of the study

1. To know the socio-economic characteristics of maize farmers; 

2. To find how much cost, Revenue per kanal maize production and its profit.

2 Significant of the study

This empirical study is very important and significant because this study investigates to find 

out the average profit earning from maize production. This study informed the maize productivity 

level of Tehsil Matta. This study results and policy recommendations are predictable, which 

are further increase the productivity of maize production at swat as well as the country level. 

This study is important because maize is the thirds position after wheat and rice. Maize is 

also a nutrition food after wheat. Maize has decreased the shortage of food. The results were 

predictable to given evidence about small maize farmers to well produce high maize crops 

with minimum cost inputs and maximize profit.

3 Limitation of the study

This empirical study was examined in a limited area of Matta tehsil, this study very limited 

number of respondents due to the limitation of time and resources. If a large area is selected 

its results are reliable.

This study some limited variable is selected and other was excluded also determine the 

productivity of maize, due to little resources and time.
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Literature review

J. W. Zalkuwi et al. [2] worked on maize cultivation and its farmer’s profitability in district 

Rangpur in Bangladesh, gathering data randomly selected 60 farmers. They find agriculture 

is a 50% contribution to Bangladesh's GDP. Further maize production is a majority of farmer 

gets profits, also conclude that majority of farmers discourage due to low prices, during a 

harvesting time, also find that price of maize is low this is because of maize is loss due to birds 

and insects. And also no availability of government subsidies.

M. M. Hasan et al. [3] analyzed in the local government area of its efficiency of maize 

output in the case of Nigeria, by using multiple sampling methods and selected 200 farmers. 

The author finds results the maize output is expected beneficial to the farmer and also conclude 

that maize productivity is decreasing due to bad seeds. 

B. Bempomaa & H. G. D. Acquah [4] analyzed the efficiency of maize production in the 

case of Ghana, by using Single-stage modeling from interviews with 306 maize growers. They 

finding seeds are negatively related to maize productivity, while fertilizer, labor, and land are 

positively related to maize output.

B. Bempomaa & H. G. D. Acquah [5] written research that maize grower and its efficiency, 

technological in the case study of Nigeria, by using Tobit Regression analysis. They are finding 

results, the maize productivity is more increase due to better training of maize grower, and 

technological changes and also better seeds increased the productivity of maize production.

K. Rashid & G. Rasul [6] worked on Rainfall Variability and Maize Production over the 

Potohar Plateau of Pakistan. They found that maize is generally planted in July with the onset 

of the monsoon (rainy season) and it attains maturity as the monsoon recedes from Pakistan 

in September. After crossing the peak values 300 mm during the growing season, the yield 

decreases with the increase in rainfall. Planting season is highly risky. If there is persistent rain, 

it does not provide gap to the soil suitable for seed sowing.

M. Tariq & H. Iqbal [7] found that the increase in the human population (3%) in the last two 

decades has nullified increased cereal production. The use of maize in the feed and wet milling 

industry is growing at a much larger pace than anticipated. Maize is being grown on an area 

of 1.016 million hectares with annual production of 3.037 million tons and an average grain 

yield of 2,864 kg/ha. Approximately 66% of the maize in Pakistan has access to irrigation; the 

remainder is farmed under strictly rain-fed conditions.

A. Tahir & N. Habib [8] found that The forecasted area of maize in Pakistan would be 1031.07, 

1034.23, 1036.94, 1039.19, 1040.98 and 1042.32 ha, and the forecasted production of maize 

in Pakistan would be 4554.48, 4881.23, 5223.19, 5580.35, 5952.72 and 6340.29 thousand 

tons respectively for the years 2012, 2013, 2014, 2015, 2016 and 2017. Forecast values are 

very close to actual values and have positive increasing trend in Pakistan. Positive increase 

is due to availability of high yielding varieties, proper use of inputs and in time availability of 

inputs for maize in Pakistan.
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I. Ahmad et al. [9] found that results of climate adaptation for the future production 

system indicated that yield would increase by 12–17 % for all GCMs. Both the current and 

future production systems were negatively affected by climate change. However, improved 

management as adaptation strategies can offset the potential decrease in yield.

Methodology of research

1 Universe of the study

This Empirical study has been conducted in Tehsil Matta Swat to estimate the average profit 

of the maize production.

2 Universe of study area and sample size

This empirical study has been conducted in Tehsil Matta District Swat, five villages are 

selected which are, Sakhra, Matta, Bara Drushkhela, Chupriyal, Beha. Simple random sampling 

methods are employed, total sample size is seventhly five which has been shown blow. 

Table 2

Number of respondent in the selected village

No Villages Sample size

1 Sakhra 15

2 Sambat 15

3 Bara Drushkhela 15

4 Chupriyal 15

5 Beha 15

Total 75

Source: Author computation.

3 Data collection

This empirical study author used primary data to analyzed estimate profit of maize production 

in Matta tehsil, Data has been collected through farmer’s interview and also questionnaire.

4 Statistical analysis

This empirical study different statistical method are employed, like simple average method 

was such that(∑x)/n, through Scientific calculator.

5 Theoretical framework

This study to finding total profit through total revenue minus total cost is equal to profit. 

Mathematically π = TR–TC, where π = Net revenue (profit function), TR= Total revenue, TC= 

Total cost.
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Results and discussion

1 Socioeconomic characteristics of the sample farmer

The purpose of this description to know about the socioeconomic characteristic of maize 

grower. It looked upon the numbers of variable their level of living. The socioeconomic 

environment in which they live and nature and extent of the farmer's participation in a national 

developmental activity. It was not possible to collect all information in which they faced the 

production level. To analyze the socioeconomic level of maize grower, different information 

occurred: like education level of the farmer, distribution status, irrigation system etc., which 

has been shown in the following below.

Table 3

Educational status of the respondent

Village name
Education Level

Illiterate Primary Middle Matric F.A/ FSc B.A/BS M.A/MSC Others Total

Sakhra 5 4 0 2 2 1 1 0 15

Sambat 4 4 4 1 1 1 0 0 15

Bara Drushkhela 3 2 5 1 1 1 2 0 15

Chupriyal 3 5 2 1 1 1 2 0 15

Beha 2 3 3 1 2 1 1 2 15

Total 17 18 14 6 7 5 6 2 75

Percentage 22.67 24 18.67 8 9.33 6.67 8 2.67 100

Source: Author computation.

Education is the important role in the productivity of maize production, it helps farmer to 

know about the educational status of technique, cultivation skills, production cost etc. in table 

3 Total number of the respondent is 75 to investigate maize growing farmer, the educational 

level is divided in above table no. 3 into nine parts. 1st uneducated person also called illiterate, 

17 respondents are uneducated, which is 22.67%. 2nd is primary education which is (class 1-5) 

above table 24% are primary level. The 3rd middle level which is (class 6-8) 14 respondent are 

the middle level which is 18.67% of the total. 4th Matric level is (class 9-10) 6 respondent is 

Matric level which is 8%. 5th is FA/FSC from (class 11-12) 7 respondent are the intermediate 

levels that are 9.33%. 6th BA/BSC are (class 13-14) 5 respondent is BA/BSC level, 6.67%. 7th 

are MA/MSC (class 15-16) 6 respondent is MA/MSC level that is 8%. Lastly, 2 respondents are 

other education, which is 2.67% of the total. Finally, 22.67 are uneducated while 77.33%.

Land distribution pattern means the land is distributed into two group one is owner and 

least. The owner is that farmer which have own land, while least are that farmer has not owned 

land but given to rent. In these five villages, some are owner and least. Sakhra 6 respondent 

is owner and 9 are least. Sambat 10 respondent owner while 5 is least. Bara Drushkhela 9 

respondent is owner and 6 are least. In Chupriyal 11 respondents are owner and 4 are least and 

Beha 12 respondent is owner and 3 are least. Finally, total 75 respondents, 48 are an owner, 

64% while 27 are least which is 36%.
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Table 4

Land distribution pattern

No Village name Owner
% age of 
owners

Least
% age of 

least
Total

1 Sakhra 06 40% 9 60% 15

2 Sambat 10 66.67% 5 33.33% 15

3 Bara Drushkhela 09 60% 6 40% 15

4 Chupriyal 11 73.33% 04 26.67% 15

5 Beha 12 80% 03 20% 15

- Total 48 64% 27 36% 75

Source: Author computation.

Table 5 tells the average farm size and average region under maize cultivation is chose 

Sakhra, Sambat, Bara Drushkhela, Chupriyal, Beha, in total tehsil. Entire range holding with 75 

respondents was 554 average kanal its average rate is 110.8. While 435 kanal are cultivated 

under maize cultivation, it is 87 kanal average, 78.88%. 

Table 5

Total land holding and area maize cultivation

Village name
Average farm size in 

kanal
Average area under 
maize crop in kanal

Percentage of maize 
farm

Sample size

Sakhra 210 170 80.95% 15

Sambat 39 30 76.92% 15

Bara Drushkhela 75 55 73.33% 15

Chupriyal 85 70 82.85% 15

Beha 145 110 75.86% 15

Total 554 435 394.41% 75

Average 110.8 87 78.88% 15

Source: Author computation.

Table 6

Foundation of irrigation
Village name Canal Percentage Tube well Percentage Rain only Percentage Sample size

Sakhra 08 53.33% 2 13.33% 05 33.34% 15

Sambat 15 100% 0 0% 0 0% 15

Bara Drushkhela 15 100% 0 0% 0 0% 15

Chupriyal 09 60% 02 13.33% 4 26.7% 15

Beha 03 20% 03 20% 09 60% 15

Total 50 66.67% 7 9.33% 18 24% 75

Source: Author computation.

In table 6, 50 respondents and 66.7% have the accessibility of waterway for irrigation 

and residual 7 (9.33), 18 (24) percent agriculturalists hang on Tubwells and rain. The canal 

source of irrigation is 53.3 percent in Sakhra, 100 percent in Sambat, 100 percent in Bara 
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Drushkhela, 60% percent in Chupriyal and 20 percent in Beha. The Tub well system of 

irrigation is 13.33 percent in Sakhra, 0% percent in Sambat and Bara Drushkhela while in 

Chupriyal and Beha are tub wells system 13.33, 20 percent out of 100 percent.

Table 7

Uses of fertilizers

No Village name Use Percentage No use Percentage Sample size

1 Sakhra 12 80% 03 20% 15

2 Sambat 14 93.34% 01 6.66% 15

3 Bara Drushkhela 14 93.34% 01 6.66% 15

4 Chupriyal 10 66.67% 05 33.33% 15

5 Beha 08 53.33% 07 46.67% 15

- Total 58 77.34% 17 22.67% 75

Source: Author computation.

Fertilizer is a most important source of increasing maize productivity. In table 7 display 58 

respondent have used fertilizer material which is 77.34%, while 17 respondents has not used 

the fertilizer which is 22.67%.

Table 8

Uses of weedicides

No Village name Use Percentage No use Percentage Sample size

1 Sakhra 06 40% 09 60% 15

2 Sambat 12 80% 03 40% 15

3 Bara Drushkhela 10 66.67% 05 33.33% 15

4 Chupriyal 09 60% 06 40% 15

5 Beha 05 33.33% 10 66.67% 15

- Total 42 56% 33 44% 75

Source: Author computation.

Table 8 demonstrates the data about utilizing or no utilization of weedicides by respondents 

for maize in the chose villages. Permitting the information along 42 (56) percent out of aggregate 

table estimate i.e 75 (100) percent respondents were utilizing weedicides and the rest of the 34 

(45.34) percent were not utilizing weedicides. Town survey data were recorded as, In Sakhra, 

Sambat, Bara Drushkhela, Chupriyal, and Beha, 6 (40) percent, 12 (80) percent, 10 (66.67), 

percent 9 (60) percent and 5 (33.33%) were utilizing weedicides spray.

Table 9 shows that the maize growers` main source of seed its own Sakhra, Sambat, Bara 

Drushkhela, Chupriyal, and Beha, 11, 15, 15, 15, 15, for each out of 75. Sums of owns sources 

are used 71 (94.67) percent own, 4 (5.33) percent fellow farmer and 0 (0) percent government 

provide. 
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Table 9

Source of seeds used by farmers

No Village name Own Fellow farmers
Government 

provide
Sample size

1 Sakhra 11 04 0 15

2 Sambat 15 0 0 15

3 Bara Drushkhela 15 0 0 15

4 Chupriyal 15 0 0 15

5 Beha 15 0 0 15

- Total 71 04 0 75

- Percentage 94.67% 5.33% 0% 100%

Source: Author computation.

Table 10

Procedure of cultivation
No Village name Bullock Percentage Tractor Percentage Sample size

1 Sakhra 04 26.67% 11 73.33% 15

2 Sambat 0 0% 15 100% 15

3 Bara Drushkhela 03 20% 12 80% 15

4 Chupriyal 04 26.7% 11 73.33% 15

5 Beha 05 33.33% 10 66.67% 15

- Total 16 21.33% 59 78.67% 75

Source: Author computation.

Cultivation is applying two methods, one is Bullock and second is the tractor. Table 10 

gives information about Bullock and tractor technique of cultivation. Aggregate utilization of 

Bullock procedure in all selected villages, 16 respondents have utilized Bullock technique, 

21.33%, while 59 respondents is used tractor system of cultivation which is 78.67%.

Table 11

Method used for crop harvesting

No Village name Manual Percentage
With the help 

of thresher
Percentage Sample size

1 Sakhra 01 6.67% 14 93.33% 15

2 Sambat 0 0% 15 100% 15

3 Bara Drushkhela 0 0% 15 100% 15

4 Chupriyal 01 6.67% 14 93.33% 15

5 Beha 02 13.33% 13 86.67% 15

- Total 04 5.33% 71 94.67% 75

Source: Author computation.

In table 11 shows the data about the Manual and threshing procedure of harvesting. In total 

selected area 4 respondent are utilized Manual procedure of cultivation, 5.33% while residual 

are utilized 94.67% with the help of thresher. 
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In Sakhra, Sambat, Bara Drushkhela, Chupriyal, and Beha are 14 out of 15, 15 out of 15, 15 

out of 15, 14 out of 15, 13 out of 15, are used harvested through thresher, while Sambat and 

Bara Drushkhela are no used Manually, and Sakhra 1 out of 15, Chupriyal 1 out of 15, and 

Beha 2 out of 15 are used harvesting Manually.

2 Maize production cost

Cost of inputs and agriculture output is an essential role in the agriculture sector. This is 

because farmer decisions are affected due to the cost of inputs. Farmer are buying the following 

inputs and its cost has been shown in the following table.

Table 12

Per kanal cost of maize production

No Name item Unit Price/unit
Number of 

units
Cost Percentage

1 Land used cost kanal 900 1 5100 31.1735941

2 Cost of cultivation

Tractor  kanal 950 1 950 5.80684597

Bullock  kanal 350 1 350 2.1393643

Sub total  kanal 1300 1 1300 7.94621027

3 Cost of human labour Per day 700 8 5600 34.2298289

4 Seed cost K.g 110 5 550 3.36185819

5 Fertilizers cost

Urea K.g 50 8 400 2.44498778

D.A.P K.g 60 8 480 2.93398533

Sub total K.g  - - 880 5.37897311

6 Sprays cost

 

weedicide Bottle 600 1 600 3.66748166

Sub total   -  - 600 3.66748166

7 Farm yard measure cost Maund 80 6 480 2.93398533

8 Threshing cost

Manual Maund 250 1 250 1.52811736

Thresher 1 hour 1600 1 1600 9.7799511

Sub total  - -  - 1850 11.3080685

 - Total cost  -  -  -  - 16360 100

Source: Author computation.

2.1 Land used cost

A former are using their land its own or least averagely cost appeared R.s 5100 and its 

contribution to total cost is 31.1735941 %.

2.2 Land cultivation cost

Land cultivation is done by two methods, one is tractor while second is Bullock. Tractor cost 

for maize cultivation is 950 for each kanal, which contribution in total cost is 5.80684597%. 

The second procedure for maize cultivation is Bullock its cost is 350 their contribution to sub 

cost is 2.1393643. Further aggregate cost of both tractor and Bullock are 1300 its contribution 

to aggregate cost is 7.94621027%.
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2.3 Cost of human labour

Cost of human labor occurred due to different working in maize growing system. labor 

is required in working seeds bowing, harvesting etc. the prevailing wage rate in the market 

for hired labour was considered as the opportunity cost of family supplied labor in the study 

area average wage rate of per day is 700, for each kanal eight labor is required. The sub 

cost of labour was estimated 5600 in each kanal. Cost of labor contributes to aggregate cost 

34.2298289 %.

2.4 Cost of seed

Cost is seeds are changing due to the quality of seeds and availability of seeds. For each 

kanal aggregate cost of seeds for maize production were calculated 550, they contribute to sub 

cost 3.36185819%.

2.5 Cost of fertilizers

Generally, maize grower used various types of inorganic fertilizer in producing maize. In the 

study area farmer commonly utilized Urea and DAP. DAP cost in each kanal is R.s 480 while 

Urea cost is estimated R.s 400. Further aggregate cost is 880, it pays in sub cost 5.37897311%.

2.6 Cost of weedicides

Farmer uses weedicides to keep clean their maize cultivation area. In each kanal cost of 

weedicides is 600, its contribution to aggregate cost is 3.66748166%.

2.7 Cost on farmyard manure

Usually, the farmer in the study areas used cow dung as manure for producing maize. In 

each kanal cost is 480 its pay in sub cost is 2.93398533%.

2.8 Harvesting cost

Harvesting is last cost of maize output. It's done by two sources. First is manual while 

second is thresher. In each kanal manual cost is R.s 250 while second is threshing cost is R.s 

1600. Its contribution to sub cost is 11.3080685%. 

2.9 Aggregate cost

In each kanal maize, the total production cost is estimated in table 12, which is R.s 16360. 

3 Maize production revenue

Maize production revenue, it’s are collected through three sources for maize grower (i) 

Income from the grain of maize, (ii) fodder income and (iii) maize cob income. 



ISSN 2686-9012 (Online)

statecounsellor.wordpress.comECONOMIC CONSULTANT. 2021. 33 (1) 36

Table 13

Average revenue of maize production
Name item Unit Quantity Price per Maund Revenue Percentage

Maize grain Maund 6 2100 12600 35.1955307

Maize fodder - - - 20000 55.8659218

Maize cob - - - 3200 8.93854749

Total Revenue - - - 35800 100

Source: Author computation.

Table 13 claim that output in each kanal is six Maund maize grain, each Maund cost 

is 2100, so revenue for maize grain is R.s 12600 its contribution to aggregate revenue is 

35.1955307%. Per kanal maize fodder revenue is R.s 20000 its contribution to aggregate 

revenue is 55.8659218%, while maize cob revenue is R.s 3200 its contribution to aggregate 

revenue is 8.93854749%. Further aggregate revenue is R.s 35800.

 

4.3 To find profit with the help of profit function

П = TR–TC,

where: П = profit, TR = total revenue, TC = total cost.

Total cost is: Rs 16360. Total revenue: R.s. 35800. The profit should be: П = 35800 – 16306. 

П = 19440. So per kanal profit from maize production in research area is R.s.19440

Conclusion and policy Recommendation

1 Summary

This empirical study is based on primary data. Which were collected the author itself, 

through direct interviewing the sample farmer. In order to achieve the objectives. Survey was 

conducted in villages namely, Sakhra, Sambat, Bara Drushkhela, Chupriyal, Beha under District 

swat. Primary data were collected are 75 respondents. A random sampling was fallowed.

In studying socioeconomic characteristic are: education level of respondent about 77.33% 

majority of primary level farmer, 22.67% are uneducated, in each farmer 110.8 kanal averagely, 

only in each farmer has 87 kanal area in maize cultivation, 36% were least while the remaining 

are 64% are owner, 56% farmer were used weedicides and remaining 44% were not used, 

33.33% were irrigated through rain and tub wells, while the residual are depend on canal, 

22.67 are utilized fertilizer and residual are not used, the majority of farmer utilized their 

own seeds, about study area 94.67%, while remaining are utilized 5.33% fellow farmer while 

government not provides seeds to farmer, out of 75 respondent 33.33% were used bullet 

procedure of cultivation while residual are tractor, 94.67% farmer harvesting with the help of 

thresher while the remaining are Manually.

 Cost of inputs are: In each kanal use of land cost was R.s 5100, in each kanal land cultivation 

cost was R.s 1300, human labour used cost was R.s 5600, fertilizer cost is R.s 880, while 550 
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are seeds cost, weedicides cost was R.s 600, farm yard manure cost was R.s 480, while total 

harvesting cost is 1850. However total cost in each kanal was estimated to 16360.

 R.s 12600 are average revenue in each kanal from food grain, R.s 20000 fodder revenue 

was estimated, while maize cob revenue is 3200. As well as aggregate revenue is estimated 

R.s 35800 in each kanal.

In each kanal total revenue was 35800 and per kanal total cost was 16360., the profit was 

R.s 19440.

2 Conclusion

The study was examined the economics study of maize production in selected region of 

district swat. We conclude that cost of inputs is very significant role in production decision of 

maize production. Maize production are influenced due to high cost of inputs, labor cost is 

higher than other cost, and about 34.2298289% contribute to aggregate cost. Further profit of 

maize output is 19440 in each kanal. However maize crops are acceptable for profit.

3 Policy Recommendation

The above result shows that seeds, fertilizer, cultivation and thrashing cost have increased 

production of maize, but the cost of this inputs are very high, so government should provide 

these inputs and other related support lead to increased significantly of maize production.

Majority of maize farmer has not aware the efficient use of given resources, they are used 

inefficiently, to increase the production of maize government should provide training to farmer 

its results the maize production further rises.

Majority of maize grower could not aware the benefit of maize production, so the farmer 

does not produce maize if government aware message sent to farmer its results production of 

maize further increases.

The farmer used the traditional variety of seeds, its results the maize production not increase, 

so if the government provides the high yielding variety of seeds the maize production further 

increased.
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INTRODUCTION

Since Feldstein and Horioka original article [6], huge writing has developed that analyses 

the potential relationship between savings and investment in an economy. The subject of 

whether savings and investment are linked emphatically, feebly, or not in any manner has been 

an issue specifically compelling (Sach, 1981; Murphy, 1984; Obstfeld, 1986; Tesar, 1991; 

Baxter and Crucini, 1993). Feldstein and Horioka note that the savings-investment relationship 

is not predictable with capital versatility across fringes for the short run. This proposes that 

capital is fixed universally [6]. 

As substantiated by different analysts [3; 16] this has a suggestion for global trade and 

business. On the off chance that savings are associated with an investment, the legitimate 

ramifications are that capital is fixed globally. Be that as it may, on the off chance that savings 

are not related to investment, at that point capital is versatile globally. In this way, it is imperative 

to investigate the legitimacy of the savings-investments relationship theory as an experimental 

actuality in an open but small economy such as Ghana.

The present paper adds to the collection of information in writing in the zone of global 

capital mobility by empirically looking at the relationship between savings and investments 

in the context of a developing country with an underdeveloped financial sector in terms of 

mobilising and allocating financial resources (financial intermediation). The investigation is 

roused by the mixed findings which can be attributed to the choice of proxies use or the 

econometric techniques employed. Thus, we explicitly test the long-term and short-term link 

between savings and investments using the ARDL (with bounds testing) which performs better 

when dealing with small samples compared to the conventional cointegration techniques. The 

study answer questions such as, what is the nature of the link between savings and investments? 

and what is the direction of causality between savings and investment? The paper assumes that 

domestic savings are cointegrated with investment in the long-run and also saving predicts 

investment in the short-term.

The rest of the paper is organised into four sections. Section 2 deals with the literature 

survey. Section 3 considers the methodology and data, whereas section 4 looks at the results 

and discussions. Section 5 concludes the study and provides recommendations.

LITERATURE REVIEW

The empirical writings referred to arrive at the resolution that savings and investments 

are related utilizing both time-series information and cross-sectional information (Ozman & 

Parmaksiz [18]; Narayan [14]; Payne [19]; Kim et al. [11]; E. Telatar, F. Telatar, & Bolatoglu 

[22]; Fouquau, Hurlin, & Rabaud [7]; Singh [20]; Apergis & Tsoumas [2]; Onafowara, Owoye, 

& Huart [17]). The key element of each of these examinations is that they worked upon the 
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crafted work of Feldstein and Horioka [6] and arrived at a conclusion that savings are connected 

to investments and the relationship is strong in larger nations than smaller nations. Variables 

that accounted for the observed relationship are the existence of a policy target for the current 

account, the exchange rate regime, common shocks to investments and savings, the degree of 

openness, and country size (large or small). 

Analysts have observed that for certain nations the size of the effect between savings and 

investments remains high whereas in others the effect size keeps declining. For instance, 

Onafowara et al. [17] detailed in their investigation that the relationship between savings and 

investments remained generally high in the OECD countries, about 0.57 over the period 1991-

2001, yet it has significantly declined in the EU countries to 0.36 and in the Eurozone to 0.14. 

The experimental check of the relationship between savings and investments has created 

blended discoveries in the writing. For instance, while some past examinations report a 

relationship between savings and investments different investigations do not bolster the nexus 

among reserve funds and speculation. Nasiru and Usman [16] observed a noteworthy long-run 

link between savings and investments for Nigeria for the period 1980 to 2011. Their discoveries 

bolster the Feldstein-Horioka [6] theory that proposes low capital versatility globally. 

Kollias et al. [12] revealed a connection between savings and investments in Austria, 

Germany, Greece, Italy, Luxembourg, Spain, and the Assembled Realm. Anyway, a significant 

association was found in Denmark, Finland, France, Ireland, the Netherlands, and Sweden; 

while there was an uncertain connection in the Belgium and Portugal studies. 

Esso and Keho [5] in their investigation showed that savings and investments are related and 

that household savings are significant factors in financing investments in three nations in their 

study. In the other four nations in their investigation, household savings rate and investment 

rate are not associated. Onafowara et al. [17] revealed a relationship between savings and 

investment in six nations. Be that as it may, the aftereffects of the course of causality delivered 

blended discoveries. There was proof of a long-run link between savings and investments 

with causality running from savings to investments in the Netherlands and a reverse causality 

existing in Denmark, Germany, and Luxembourg study, with bidirectional causality reported 

in Belgium study, and neutrality causality in France and Italy study. Chakrabarti [4] explored 

the connection between savings and investments for the board of 126 nations from 1960 to 

2000. The examination produced a positive connection between savings and investments in 

support of the Feldstein-Horioka study for the board of 126 nations.

Narayan [14] investigation of the connection between savings and investments for the 

period 1960-1999 for Japan reported a significant stable long-term link between the two 

variables in line with the Feldstein and Horioka theory. The examination by Singh [20] 

on the savings-investment link for the period 1950-51 to 2001-02 indicated a significant 

long-term association between investments and savings which supports the existence of 

Feldstein-Horioka theory for India.

Esso and Keho [5] validated the Feldstein and Horioka assumption for member countries 

of UEMOA by testing for the long run and the direction of causality between savings 
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and investment using the Toda and Yamamoto (1995) and the Pesaran et al. (2001). The 

findings of their study indicate significant cointegration and a stable long-run link in the 

model estimated. The was unidirectional causality from savings to investment in Niger, 

Benin, and Côte d’Ivoire. They concluded that there is capital imperfect mobility in the 

Benin economy and capital immobility in the economy of Niger. In other countries in 

their study, savings does not play a significant role in investment, which indicates capital 

mobility internationally.

Mishra P., Das, and Mishra S. [13] investigated the savings-investments association for the 

period 1950-51 to 2008-09 in India. Their findings indicated a significant and stable short-

term and long-term correlation between savings and investments. Their discoveries bolster 

the Feldstein-Horioka theory. Tehranchian and Behravesh [21] examined the Feldstein-

Horioka assumption for Iran by testing the long run and short run nexus. Their study 

findings revealed a stable long-run and short-run association between the two variables 

and indicated that the association is stronger in the long run than in the short run. They 

concluded that capital is immobile in Iran for the period under discussion. Al-Afeef and Ali 

Al-Qudah [1] investigated the savings-investment link for Jordan economy for the period 

1980 to 2013 using the Johansen cointegration method and reported a significant long-run 

association between savings and investment and concluded that there is perfect capital 

mobility international in Jordan. Irandoust [8] assessed the direction of causality between 

savings and investment for six transition countries using the bootstrap panel causality test 

to verify whether capital is fixed internationally or mobile. The study findings indicate 

significant causality between savings and investment in the countries reviewed, indicating 

capital immobility internationally.

Other similar investigations have not bolstered the Feldstein-Horioka hypothesis for different 

nations. For instance, P. Narayan and S. Narayan [15] study did not bolster the theory for G7 

nations over the period 1971-2002. Ketenci [10] study did not bolster the theory for Estonia 

and Portugal between 1995-2009. In any case, the examination upheld the theory for other 23 

EU nations. 

Methodology and Data Description

3.1 Data and variables measurements

Time-series techniques unlike panel data techniques are considered to explain the specificity 

of individual countries and give an avenue for researchers to examine the causality and its 

development over time as causality may differ across countries. The study utilizes annual time 

series data from 1960-2016 (i.e 54 observations) from Ghana. All the data were sourced from 

the World Development Indicators published by the World Bank. The information utilized 

are investments (INV), savings (SV), and total national output (Gross domestic product), and 

financial development (FD). 
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Table 1

Data Description
Variable & Notation Description Data Source

Savings (SV) Domestic savings as a ratio of GDP WDI

Investment (INV) Gross capital formation as a ratio of GDP WDI

Total National Output (GDP) Gross domestic product (GDP) WDI

Financial Development (FD) Domestic credit by banks as a ratio of GDP WDI

Note: WDI = World Bank Development Indicators

3.2 Model Specification

For estimation and modelling, we specify the following general model to capture the 

association amongst the variables.

INV
t
 = f(SV

t
, GDP

t
, FD

t
)                                                     (1) 

Where INVt  is Gross capital formation as a ratio of GDP at a time (t), SVt  is domestic 

savings as a ratio of GDP at a time (t), GDPt is a gross domestic product at a time(t), and, FDt  is 

Domestic credit by banks as a ratio of GDP at a time (t). The estimation equation is thus stated 

as follows in a log-linear form:

ln I NV
t
=ln S V

t
+ln G DP

t
+lnFD

t
+e

t 
                                           (2)

The estimation employs the use of the autoregressive distributed lag model (ARDL) 

bound test put forward by Pesaran et al. (2001) which is based on the ordinary least square 

regression (OLS) modelling technique. This method is used since the ARDL test is appropriate 

for a smaller sample size such as the current study. It is also appropriate when the data set 

is differently orderly integrated. That is I(0) and I(1) but not I(2). In estimating the long-run 

association between investment and savings, the study employs the bounds testing approach 

for cointegration within the ARDL framework. The ARDL is generally specified as:

  (3)

Where  is the first-difference operator, Y is the dependant variable and X is a vector of 

independent variables   is the error term and   is the constant term. In this current study, for 

analysis, we conceptualize only one model using INV as the dependent variable for reasons 

of parsimony. 

 (4)
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The first part with Ϥ1, Ϥ2, Ϥ3, Ϥ4 coefficients represent the long-run relationship of the model 

and the second part with ϗi, βi, δi, μi coefficients represent the short-run dynamics of the 

model, α0 represents the drift element and εt signifies the white noise term. Concerning ARDL 

technique, (p +1)k regressions are estimated to obtain the optimal lag length for each series. 

“p” denotes the maximum number of lags that can be used and “k” is the maximum possible 

number of equations in the model (4) that can be estimated. Our optimal lag selection criteria 

were based on the Akaike Information Criteria (AIC). Using the bound testing approach for 

cointegration, the null hypothesis of no cointegration H
0
: Ϥ1 = Ϥ2 = Ϥ3 = Ϥ4 = 0 if rejected against 

the alternative H
1
: Ϥ1 ≠ Ϥ2 ≠ Ϥ3 ≠ Ϥ4 ≠ 0. Conventionally, two critical bounds are used when the 

regressors are I(d)(0≤d≤1). In the absence of cointegration of long-run association based on 

the bound test estimation, the short-run model can be estimated. The short-run model is thus 

stated as follows:

(5)

However, if there is evidence of cointegration or long-run association, we then proceed to 

estimation the long-run coefficients using the OLS techniques as stated in equation (6):

(6)

If cointegration is present, then we estimate the error correction term using the reduced form 

of equation (7): 

 (7)

Different indicative tests are utilized to survey the model. These are R-Square (R2), Joint 

significance test, J-B Normality test, Breusch-Godfred LM test, White Heteroskedasticity test, 

and Ramsey RESET. The reset test for specification depends on the suspicion of satisfactory 

determination; heteroskedasticity test depends on the null assumption of heteroskedasticity 

not present; test for normality of residual depends on assumption that the errors are normally 

distributed and not skewed; LM test for autocorrelation up to arrange 1 depends on the null 

assumption that there is no autocorrelation. The soundness of the model is tried utilizing the 

combined whole of recursive residuals (CUSUM) and the total of squares of recursive residuals 

(CUSUMSQ). In the utilization of the two plots, CUSUM and CUSUMSQ, if the measurements 

remain inside the basic obligations of a 5% level of significance, the null hypothesis of all 

coefficients in the given relapse are steady and cannot be dismissed. CUSUM test for parameter 

steadiness depends on the null assumption that there is no adjustment in parameters assessed. 
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The direction causality among the variables is investigated using the Granger causality test 

(Engle & Granger, 1987) based on the error correction model. The Granger causality is based 

on the regression in the following form:

(8)

(9)

In equation (8) and (9), X does not Granger cause Z if ω1i parameters are jointly 0 and Z does 

not Granger X if ψ2i parameters are jointly 0.

However, neither ARDL nor Granger Causality tests give evidence whether any series 

responds to shocks in another series or not. Therefore, we use the GIRF of Koop et al. (1996) 

and Pesaran and Shin (1998) to ensure that that VAR innovation is not contemporaneously 

correlated. The ability of the GIRF to trace one-off shock to one of the innovations on the 

current and future values of the endogenous variables made it a preferred choice over the 

Cholesky decomposition method employed by Sims (1980) or the Bernanke (1986) factorization 

of the reduced form error covariances matrix. Also, the Cholesky approach is very sensitive 

to the ordering of the variables in the model when the covariance matrix is non-diagonal 

(see Awokuse, 2008). The Bernanke factorisation technique is less restrictive compared to 

the Cholesky method; however, it relies on the use of a priori knowledge from an economic 

theory to reach identification. Hence, these two methods can be subjective and capricious as 

it is not always that theory yields a clear identifying causal structure. The GIRF approach, in 

contrast, is invariant to the alternate orderings of the variables in the VAR system.  As shown 

in the work of Koop et al. (1996), GIRFs are unique and clearly show the past patterns of the 

observed correlations among the several shocks. The scaled generalised impulse response can 

be specified as follow: 

(10)

Where σ
jj 
is the jjth element in the covariance matrix ∑, and e

j
 is an mx1 vector 

The GIRF is obtained by transforming the VAR model into an infinite moving average 

representation (see Pesaran and Shin, 1998).

(11)

Hence, the GIRF in equation (11) establishes the effect of a unit shock to the ith variable pm 

the jth cointegrating relations.
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ANALYSIS AND EMPIRICAL RESULTS

1 Descriptive Statistics and Correlation matrix

Table 2 reports the descriptive statistics of the series used in the model. The mean estimates the 

focal inclinations, and the values demonstrate a solid fitted model. The coefficients of variation 

measure the instability of the information. The outcomes show that financial development 

(0.3409) is less unstable than investment (0.4561) which is also is less unstable than savings 

(0.5928), with total national output (0.5968) been increasingly unpredictable/volatile. Savings 

fall as low as 1.2583 and as high as 27.9960, while investments fall as low as 3.3776, and as 

high as 32.9370. GDP falls as low as 3.2039e+009 and as high as 1.9844e+010. The financial 

development variable falls as low as 0.4333 and high as 2.9636. The standard deviation 

quantifies the scattering of a lot of information from its mean. The more spread separated the 

information, the higher the deviation. The outcomes show that savings is less spread (5.2241) 

than financial development (0.6628), and investment (7.5191) with GDP more spread than 

savings and investment. The coefficient of skewness quantifies the nature of the normality of 

the data. The outcomes show investment (0.0829), savings (1.4586), and total national output 

(1.5853) are decidedly skewed positively, whereas financial development is negatively skewed. 

The coefficient of kurtosis measures the nature of peakedness. The values for savings (2.7482) 

and GDP (1.7933) are more than zero and does not show more flat-topped distribution. The 

value for investment (-0.9501) and financial development are less than zero which indicates 

more flat-topped distribution. Correlation test results are also reported in Table 2. The results 

indicate a positive association between the independent variables and the dependent variable. 

The coefficient of association between savings and investment is about 36%., which is small 

and positive in support of Feldstein and Horioka (1980).

Table 2

Summary Statistics and Correlation Matrix
Variables SV INV GDP FD

Mean 8.8128 16.486 6.8434e+009 1.9443

Maximum 27.9960 32.937 1.9844e+010 2.9636

Minimum 1.2583 3.3776 3.2039e+009 0.4333

Std. Dev 5.2241 7.5191 4.0840e+009 0.6628

C.V. 0.5928 0.4561 0.5968 0.3409

Skewness 1.4586 0.0829 1.5853 -0.4090

Ex. Kurtosis 2.7482 -0.9501 1.7933 -0.6776

Correlation

Variables lnINV lnFD lnSV lnGDP

lnINV 1

lnFD 0.793 1

lnSV 0.357 0.336 1

lnGDP 0.638 0.708 0.104 1

Note: C.V= coefficient of variation; Std. Dev= standard deviation; SV= Domestic savings; INV= Gross capital 

formation; FD= Domestic credit by banks; GDP= Gross Domestic Product; ln = natural log. 
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2 Time Series Plot 

The time series plot results are accounted for in figure 1 to figure 6. The figures show that the 

factors (SV, INV, and GDP) are non-stationary in levels (figure 1 to figure 4), notwithstanding, 

the factors achieved stationarity after they were first differenced (figure 5 to figure 8). The 

stationarity properties are further experimentally explored utilizing the ADF test, and the KPSS 

tests. The aftereffects of the test appear in Table 3. 

Figure 1 Time series Plot of lnSV (levels) Figure 2 Time series Plot of lnINV (levels)

Figure 3 Time series Plot of lnGDP (levels) Figure 4 Time series Plot of lnFD (levels)

Figure 5 Time series Plot of lnSV Figure 6 Time Arrangement Plot of lnINV

Figure 7 Time Series Plot of lnGDP Figure 8 Time Series Plot of lnFD
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3 Unit root tests 

The two-unit root tests utilized in the present investigation are the Augmented Dickey-

Fuller test (ADF), and Kwiatkowski, Phillips, Schmidt, and Shin (KPSS). The Augmented 

Dickey-Fuller test was first used to test for stationarity properties of the factors. The aftereffects 

of the ADF test in levels and first difference (logarithm) show that a portion of the series 

is non-stationary in levels (investment and gross national output) however, accomplished 

stationarity on first differenced. The null assumption of the ADF unit root was supported 

in levels for the two factors. Savings are stationary at levels and on the first difference. 

The null assumption of the ADF unit root was not supported for savings in levels and on 

first differenced. The KPSS test for analysing the stationarity properties (considering the 

null assumption that the data under scrutiny are stationary in levels against the alternative 

hypothesis that the data are not stationary in levels) was utilized notwithstanding the use 

of the ADF test. The outcomes (in levels and the first difference in their logarithm form) are 

accounted for in Table 3. Investment and income have unit roots in levels though savings do 

not have a unit root at a level. However, all the variables achieved stationarity on the first 

difference. The outcomes demonstrate that shock to investment and income is perpetual and 

not impermanent. Be that as it may a shock to savings is brief and not lasting. The results of 

the unit root tests also justify the use of the ARDL approach.

Table 3

Unit root results
Variables ADF KPSS

lnSV -4.162a 0.2142

∆lnSV -11.547a 0.2522

lnINV -1.674 0.4249c

∆lnINV -7.707a 0.2097

lnGDP 3.007 0.8529a

∆lnGD -4.855a 0.5642b

lnFD -0.845a 0.4004c

∆lnFD -6.981a 0.1534

Note: ∆ denotes 1st difference; a, b and c denote 1%, 5%, and 10% level of significance respectively

4 ARDL Bound Test Results 

Table 4 depicts the test for cointegration results of the association between savings 

and investment. The results revealed the presence of a long-run association among 

investment and the independent variables since the F-statistic value is larger than the 

upper bound of the critical value at a 10% significance level (see Peseran et al., 2001). 

Hence, we conclude there is a cointegration relationship between investment, savings, 

GDP, and financial development. Since there is cointegration, the next logical step is to 

estimate the long-run equation and the error correction model as stated in equations (6) 

and (7) respectively.



ISSN 2686-9012 (Online)

statecounsellor.wordpress.comECONOMIC CONSULTANT. 2021. 33 (1) 50

Table 4

Results of Bounds F-test for Cointegration
y Function Optimal lag F-statistics Cointegration Status

lnINV F(lnINV|lnSV,lnGDP, lnFD) (1, 1, 1, 1) 3.936 Cointegrated

ARDL bound test: critical values                                ( Pesaran et al., 2001)

Level of significance (%) Lower Bound Upper Bound

1% 4.29 5.61

5% 3.23 4.35

10% 2.75 3.77

K=3

We estimated the long-run coefficient elasticities of the cointegrating vectors using the ARDL 

model and the results are reported in Table 4. The results show that none of the coefficients 

of the predictor variables is statistically significant at the conventional levels. However, if the 

predictor variables were to be significant, it would have promoted investment (i.e. positive 

coefficients). One intuitive expectation is a positive impact of savings on investment which 

is also supported by the endogenous growth models. However, the empirical data does not 

support this view given the insignificant impact of savings on investment. It is worthy to note 

that although the impact of GDP and financial development are statistically insignificant, given 

the size of the parameter estimates, they are economically significant. 

The short-run dynamics using the ECM version of the ARDL are also displayed in Table 5. 

The model contains the error correction term (ECT
-1
). The coefficient of the error correction 

term (i.e. speed of adjustment) captures the size of disequilibrium in investment in one period 

which is corrected in the next period. The higher the error correction coefficient, the shorter 

the period whereby the economy returns to a steady (i.e. equilibrium) rate of investment 

after a shock. Theoretically, the coefficient of the ECT
-1
, where -1 indicates that 100% of the 

disequilibrium in investment is corrected in the next period. However, the error correction 

term should be negative and statistically significant. The coefficient of our error correction 

term is -0.272 which implies that approximately 27% of last year’s disequilibria are corrected 

in the current year, indicating a poor speed of adjustment in the relationship process following 

a shock in the last year. The negative sign on the error correction coefficient gives evidence 

to support the expected convergence process in the long -run. In the short-run, savings, GDP, 

and financial development significantly at the 1% level promote investment. A 1% increase 

in savings, GDP, and financial development would result in a 0.069%, 0.266% and 0.125% 

increase respectively in investment. 

Additionally, Table 5 presents the diagnostic test performed on the ARDL model.  The results 

indicate that the estimated long-run and error correction model is free from serial correlation, 

heteroscedasticity, and non-normality as all their estimated coefficients are not significant. The 

adjusted R-Squared which is approximately 88% indicates a good fit for the model. The model 

is free from any functional misspecification as indicated by the Ramsey RESET test. The plots 

of the CUSUM and CUSUMSQ statistics (see Figure 1) are well fitted within the 5% critical 

bounds implying that the model is stable over the sample period of 1960-2016.
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Table 5

Long run Causality and Short-run Dynamics
Long-run relationship

lnSV 0.069 (0.310)

lnGDP 0.266 (0.994)

lnFD 0.125 (0.446)

C -4.300 (-0.699)

Short-run and error correction form [ECT]

∆lnSV 0.178a (3.063)

∆lnGDP 2.162a (3.248)

∆lnFD 0.414a (2.917)

ECT-1 -0.272a (-3.040)

Model diagnostic and stability tests

R-squared 0.895

Adjusted R-squared 0.879

F-statistic 58.319a

Jaque-Bera test of normality 6.174 [0.4560]

Serial Correlation LM Test 0.857 [0.431]

Heteroskedasticity Test 1.599 [0.159]

Ramsey RESET Test 1.405[ 0.242]

CUSUM Stable

CUSUM of Squares Stable

Note: a denotes significance level at 1%; Values in (#) denote T-values; Values in [#] denote P-values

Figure 9 Plots of CUSUM and CUSUM of Squares

5 Granger Predictability Test 

The null assumptions (H
O
) of the test are that investment (INV) does not Granger causes the 

determinants and the determinants do not Granger cause investment (INV). The alternative 

assumptions (H
A
) are that investment (INV) Granger causes the determinants and the determinants 

Granger causes investment (INV). Table 6 exhibits the results. The results show that investment 

does not granger cause any of the determinants in the model aside from financial development. 

However, savings granger cause investment without feedback. That is, there is a unidirectional 

causality running from savings to investments in the short run. Financial development predicts 

savings without feedback. Economic growth granger predicts investment without feedback.
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Table 6 

Granger-Predictability Test Results
Variables Chi-square value P-values Decision

FD cannot, Granger, predict INV 0.1379 0.7118 Accept Ho

INV cannot, Granger, predict FD 15.3939 0.007b Do not accept Ho

SV cannot, Granger, predict INV 2.8747 0.0958c Do not accept Ho

INV cannot, Granger, predict SV 1.7853 0.1872 Accept Ho

GDP cannot, Granger, predict INV 2.8720 0.0960c Do not accept Ho

INV cannot, Granger, predict GDP 2.1745 0.1462 Accept Ho

SV cannot, Granger, predict FD 0.8798 0.3525 Accept Ho

FD cannot, Granger, predict SV 5.6364 0.0212b Do not Accept Ho

GDP cannot, Granger, predict FD 1.7187 0.1955 Accept Ho

FD cannot, Granger, predict GDP 0.7445 0.3921 Accept Ho

GDP cannot, Granger, predict SV 0.9493 0.3343 Accept Ho

SV cannot, Granger, predict GDP 0.0519 0.8206 Accept Ho

Note: a, and b indicate significant at 5%, and 10% levels

6 Results of Impulse Response Test

The generalised impulse response function (GIRF) of the Model shows the response of 

domestic investment to one standard deviation shock in each of the shock variables. The 

GIRF traces out the magnitude of the responsiveness of the target variable in the VAR model 

to shocks in each of the dependent variables. The unrestricted VAR level has a standard error 

band of ± 2 S.E. The response which is produced from each unit shock applied to the error 

term of the dependent variable in the model is traced over time.  The specific forecast horizon 

the impact of a unit shock is observed in the VAR model is 10 years. The graphs of the output 

of the GIRF generated from the VAR model are shown in Figure 10. The standard error bands 

are shown by the two outer dashed lines and they signify the 95% confidence bands obtained 

from the asymptotic response of the standard errors while the line in the middle depicts the 

impulse response function.

In the Model, the results show that a large response of investment in the system is due to its 

shock. This is consistent with the result of the variance decomposition (VDC) reported in Table. 

Investment remained positive over the horizon, though it was declining as the forecast horizon 

increased into the future. This suggests that the investment will return to its initial equilibrium 

value of zero if there are no further shocks in the system over some time. A standard innovation 

to domestic savings results in a decline in investment. 

The impact of the shock was positive up to about the middle of the 3rd year when it 

crossed the zero line and became negative, persisting all through the period of the forecast. 

Furthermore, the response of investment to a standard innovation in financial development 

is positive from the beginning of the forecast period and remained so for a greater part of the 

period till the effect of the shock began to fissile out and move towards the zero lines from 

about the beginning of 7th year. GDP shock is quite high at the initial stage but after the 2nd 

period, the effect begins to decline yet it remains positive and continues after the 10th period. 
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We can conclude that there is a unidirectional Granger causality from the shock to investment 

in Ghana. However, the results should be analysed with caution. This is because the impact of 

one standard deviation innovation in any of the shock variables is associated with a gamut of 

economic interactions at the macro level.

 

Figure 10 Generalised Impulse Response of the Unrestricted VAR Model

7 Variance Decomposition Test Results

Results of the variance decomposition analysis for the VAR model are reported in Table 8. 

The forecast horizon remains 10 years to allow us to observe how the system advances over 

time and enable us to assess the contribution of the dependent variable’s shock and the shocks 

of the regressors in the model. Our interest is in how much of the future variations in investment 

are explained by own shocks, financial development, domestic savings, and GDP. The results 

of the variance decomposition of investment, financial development, domestic savings, and 

GDP accounted for 0.18%, 15.25% and 7.21% of the variations in investment over the forecast 

horizon respectively. However, investment own shock accounted for 77.37%. 

Examining the whole forecast horizon, the share of financial development in the variability 

in investment increased from 0.09% in the 2nd year to 0.136% and 0.182% in the 6th and 10th 

year respectively. The share of investment declined from 95.32% in the 2nd year to 83.81% and 

77.37% in the 6th and 10th year respectively, in explaining itself. Also, the share of variability 

in investment explained by domestic savings increased from 1.04% in the 2nd year to 9.50% 
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at 15.25% in the 6th and 10th year respectively. The variability in investment explained by 

domestic savings is not as large as we expected, hence we conclude that domestic savings 

shock has an indirect and a marginal impact on investment. The share of GDP tends to follow 

a similar trend as that of domestic savings. The result shows that the contribution of GDP to 

the variability in investment increased from 3.56% in the 2nd year to 6.55% and 7.21% in the 

6th and 10th year respectively.

The evidence from the VDC suggests that a contemporaneous shock in domestic savings 

and GDP would have a significant impact on investment over time. The implication is that 

the variability in investment due to own shock will decline over a longer period following a 

contemporaneous shock in domestic savings and GDP, unless the government, monetary or 

fiscal authorities intervene by putting up measures to cushion the impact of the shock.

Table 8

Variance Decomposition of the Unrestricted VAR Model
Variance Decomposition of LNINV Explained by Shocks in:

Period (years) S.E. LNINV LNFD LNSV LNGDP

2 0.318 95.318 0.088 1.035 3.559

4 0.408 88.947 0.138 5.031 5.885

6 0.453 83.810 0.136 9.504 6.550

8 0.480 80.085 0.132 12.893 6.890

10 0.497 77.365 0.182 15.245 7.208

Source: Author's Calculation November 2019

DISCUSSIONS

The paper has inspected the savings-investments nexus utilizing the ARDL and the Granger 

predictability test for Ghana for the period 1960-2016. There is a marginally significant 

cointegration link between savings and investment, but there is a stable short-run association 

between savings and investments. There is also, a significant positive weak correlation 

between savings and investment according to the correlation matrix test results. The weak 

association between savings and investments is in sync with the original work of Feldstein 

and Horioka [6] and other previous investigations, for example, Kollias et al. [12], Esso and 

Keho [5], Onafowara et al. [17] that established a significant association between savings and 

investments. The ramifications of the discoveries are that worldwide capital fixed status does 

exist in Ghana for the period being talked about. The discoveries do not bolster the study 

of P. Narayan and S. Narayan [15] that did not support the savings -investments link for G7 

nations over the period 1971-2002, and Ketenci [10] for Estonia and Portugal between 1995-

2009. The findings of causality from savings to investments in the study are in line with that 

of Esso and Keho [5], and Irandoust [8] that reported unidirectional causality from savings to 

investment, indicating, savings spur domestic investment.
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CONCLUSIONS AND RECOMMENDATIONS

The paper re-examined the savings-investments nexus utilizing the ARDL bound testing 

approach, and the Granger causality test for Ghana for the period 1960-2016. The study 

found evidence of a significant and weak correlation and a short-run link between savings 

and investment. The findings of weak association indicate that capital is fixed in Ghana which 

supports the hypothesis under investigation. Since capital is reported to be fixed universally, the 

burden of corporate annual taxes does not fall basically on work/labour; and that public deficit 

swarm/crowd out private investment; that increments in savings do raise residential investment; 

and that monetary and tax policies alter the real net rate of return on domestic capital. 

Future research should take into consideration the effect of structural breaks Likewise, a 

similar examination utilizing different nations in a comparative study using small but open 

economy and large and open economy ought to be considered to determine if the current 

findings would be reproduced.
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Introduction. The outbreak of the new coronavirus (COVID-19) 
crisis monopolizes these days the worldwide public agendas. 
The COVID-19 pandemic makes fear and uncertainty, defeat the 
world economy and swelling the financial markets instability. The 
coronavirus pandemic has led the global economy to slam the 
brakes, leading to an extremely sharp drop in demand for oil. It has 
created a massive oil glut and raised concerns about the lack of 
physical storage space for it. 

Materials and Methods. The autoregressive distributed lag (ARDL) 
model has been used for decades to study the correlation between 
variables using a single equation time series. The ARDL model is one 
of the most common dynamic unrestricted models in econometric 
literature. In this model, the dependent variable is expressed by the 
lag and current values of independent and its own lag value. 

This paper analyzed the effect of COVID-19 pandemic on the 
United States (US) Crude oil imports prices, using daily data for 
the period December 31, 2019 to March 21, 2020. Using the ADF 
test for stationary and bounds testing approach to cointegration, 
developed within an ARDL model. 

Results. Finding of the study showed that the total death, have 
significant consequence on the crude oil price, the adverse effect 
shows, if 1 percent increase in total death leads to decrease the crude 
oil -0.001 percent. The total cases are also negative effect the crude 
oil price, mean one percent increase in the COVID-19 which lead to 
decrease crude oil price -10.23.

Discussion and Conclusion. The contuse increasing of COVID-19 
pandemic generates shock waves on the crude oil markets, as well as 
in the real economy of US and also in the world. The deepness of the 
new economic recession will depend on the policy reaction to the 
coronavirus. This research paper analyzes how the COVID-19 total 
death and total cases effect the US crude oil price.

The results of the study show that the world COVID-19 total death 
is significant impact on the crude oil price, if one percent increase in 
the total death in the world which lead decrees the crude oil price. 
The total cases of COVID-19 also have negative and significant 
effects the crude oil price.
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INTRODUCTION

The outbreak of the new coronavirus (COVID-19) crisis monopolizes these days the 

worldwide public agendas. Originating in China (Hubei region), the COVID-19 affected 

over the last two months over 100,000 people and more than 100 countries. The World Health 

Organization (WHO), which daily monitors the COVID-19 figures since January 21, 2020, 

declared the coronavirus a pandemic. Although the spread of the virus started to decline, 

after the middle of February in China, the infection cases grew exponentially outside China. 

The European countries, but also the United States (US), are now severely touched. On the 

on hand, the COVID-19 triggers fear and anxiety in the society, nourished both by the daily 

reported new infection cases and by the increasing fatality ratio. On the other hand, the virus 

starts to affect the real economy, generating a crash on financial and commodity markets, 

and crude oil price [1]. The COVID-19 pandemic and the consequent economic lockdowns 

globally have disrupted the global supply chains and reduced aggregate demand [18]. A sharp 

reduction oil consumption due to lockdowns led to a drastic decline in crude oil prices in the 

international market, from US $61 on January 2, 2020 to US$ 12 on April 28, 2020 [17]. 

In the spring of 2020, oil prices collapsed amid the COVID-19 pandemic and economic 

slowdown. A decline in oil price reduces the cost of production and increase economics growth 

[15]. The dramatic collapse in worldwide demand for oil led to an extraordinary development 

on Monday: U.S. oil prices fell below zero for the first time ever, and kept falling. Most of the 

petroleum imported by the U.S. is crude oil (70-80% of total petroleum imports, varying slightly 

from year to year). Because of the country’s extensive refining capabilities, particularly near 

major ports on the Gulf Coast, refined products have historically made up the vast majority of 

U.S. In the third quarter of 2018, the U.S. imported roughly 10.2 million barrels of petroleum 

per day, with the largest amounts coming from Canada (41%) and Saudi Arabia (10%). 

The coronavirus pandemic has led the global economy to slam the brakes, leading to an 

extremely sharp drop in demand for oil. It has created a massive oil glut and raised concerns 

about the lack of physical storage space for it. According to Barsky and Kilian [6] the price of 

crude oil is determined in global market. A useful approach to classifying the key determinants 

of the real price of oil.

The specific sell-off on Monday is partly due to market mechanics, because the May futures 

contract for West Texas Intermediate is about to expire. During normal times, traders just 

sell these contracts and roll on to those of future months. But now, buyers that are capable 

of receiving and storing that much oil are in short supply. The prices of other types of crude, 

without a deadline coming up that quickly, have not dropped nearly so sharply. But in general, 

crude oil prices are very low and continue to fall. Brent, an international benchmark, is in the 

mid-$20s and fell more than 9% on Monday.

At the start of 2020, a barrel of West Texas Intermediate cost around $60. Prices had 

dropped swiftly because of the coronavirus, landing at around $18 a barrel on Friday, 
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ahead of Monday's big dive. The idea of a negative price for any commodity is outlandish, 

implying the seller is prepared to pay a buyer. But for oil, the largest commodity market 

in the world, the basic fuel of modernity, to be trading at negative prices is nothing short 

of mind-boggling. In the early afternoon EDT of April 20, the May contract for West Texas 

crude touched negative $40.32. It was a succinct demonstration of how severe the impact 

of the COVID-19 crisis has been.

What triggered the inversion of prices on April 20 was the overflow of unsellable oil in the 

tank farms of Cushing, Oklahoma, where U.S. oil futures are settled. But the collapse in oil 

prices has sent shockwaves rippling around the world. Offshore oil platforms are seen on April 

20, 2020 in Huntington Beach, California. Oil prices traded in negative territory for the first 

time as the spread of coronavirus (COVID-19) impacts demand.

This is new study on COVID-19 impact on import price of crude oil of US. The 

determinate of crude oil price has already been investigated. Chen et al. [7] show the 

that the effect of oil price shocks on EPU is positive impact at all frequencies, the same 

study conduct by Antonakakis et al. [5]. According to the Ma et al. [12] that the EPU 

is important to forecast oil futures prices, whereas Aloui et al. [3] show that the EPU 

influences the oil price returns only in certain periods. Our study focuses on the current 

condition cause by COVID-19 crisis. Therefore, we fill in the research gap and test 

the impact of COVID-19 total cases, total death and crude oil imports price of US. 

According to Qin et al. [20] find that the COVID-19 pandemic caused a reduction in oil 

demand leading to a decline in oil price. Similarly, Alana and Monge [11] find that the 

COVID-19 pandemic made the oil market inefficient, and in turn, oil price difficult to 

forecast. The Liu, Wan and Lee [11] show that the COVID-19 outbreak had a positive 

impact on crude oil and stock returns. In the current COVID-19 phase, we have seen that 

the equilibrium crude oil prices come from the adjustment of oil supply and demand. 

The estimation, for example, by the International Energy Agency shows a daily drop of 

435 thousand barrels, and the OPEC has reacted by cutting oil production [8]. While 

the empirical literature has extensively shown the role of various types of uncertainties 

on crude oil prices [1; 8; 13] there is no work exploring the effect of CVID-19 shocks 

related to crude oil prices. In this research study, we explore to fill this gap and focus on 

the degree of persistence inherent in the crude oil price series. 

MATERIALS AND METHODS

Using daily data for the period December 31, 2019 to March 21, 2020, The COVID-19 daily 

data was taken from World Health Organization (WHO), the total death and total cases data in 

the world. The crude oil price of us import taken from US Energy Information Administration. 

The methodology of this research study involves the effect of COVID-19 on US crude oil 

imports prices. 
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The basic equation is given below,

where (I) β and Δ are short and long run terms respectively, i represents the maximum 

number of lags, the error correction adjustment term is denoted by ECT and the speed of 

adjustment is θ and ε is the error term. 
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Figure show the COVID-19 total death and total cases in the world. The figure shows an 

exponential growth pattern for the 116-day data taken from World Health Organization (WHO).  
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RESULTS

Table 1

Unit Root Test ADF
Crude Oil COVID-19TC COVID-19TD

Level -0.83 -2,31 -3.36*

First Difference -6.46* -3.47* -3.92*

*Significant at 5%

TC: Total Cases TD: Total Death

The above table 1 show that the results of augmented Dickey-Fuller unit root test and confirm 

that all the variable are mixes such is the one variable is on level and the other variables is 

order one. So the ADF test decide the ARDL model for estimation. Given that our series are 

either level and order fist, we use the ARDL model proposed by [18] to examine the effect of 

COVID-19 on crude oil price. 

Autoregressive Distributed Lag (ARDL) Model

We used ARDL approach of Pesaran et al. [17] to check for the existence of relationship 

among the variables. This approach can be applied to series of irrespective whether they 

are 1(0), 1(1) or mutually integrated. The ARDL model has good advantages over different 

approaches, first, the series used do no longer to be 1(1) [18]. Laurenceson and Chai [10] 

indicated that ARDL method overcomes the problem resulting from non-stationary time series 

data. ARDL is also applicable and effective in estimation of both small and infinite sample size.

Table 2

ARDL Short Run

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.   

D(Crude oil(-1)) 0.445739 0.091656 4.863176 0.0000

D(Crude oil(-2)) -0.138821 0.096411 -1.439897 0.1529

D(Total Death) -0.000406 0.000712 -0.570347 0.5697

D(Total Death(-1)) 0.001711 0.000763 2.240726 0.0271

D(Total Cases) -0.702540 0.247874 -2.834262 0.0055

CointEq(-1) -0.064607 0.023521 -2.746770 0.0071

Cointeq = RP - (-0.0010*TD -10.8740*LTC + 178.7791 )

Above are the results of ARDL short run in which we chose two lags suggested by Schwarz 

info Criteria for each variables. After the selection of thee lag we further check that model has 

a serial correlation problem or not and also check the stability of model.
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Table 3

ARDL Long Run

Variable Coefficient Std. Error t-Statistic Prob.   

Total Death -0.001014 0.000497 -2.037569 0.0441

Total Cases -10.873974 2.967644 -3.664178 0.0004

C 178.779121 27.428195 6.518078 0.0000

Above are ARDL long run results. Here the dependent variable is crude oil price. Total 

Death of COVID-19 has negative but significant relationship with crude oil. Here the Total 

Death coefficient value is -0.001014, means that if 1 percent increase in total death leads to 

decrease crude oil price. 

Total cases of COVID-19 have also negative and significant relationship with crude oil. 

Here the total cases of COVID-19 coefficient value are -10.87, means that if 1 percent change 

in total cases of COVID-19, so it tends to decrease the crude oil price. 

Bound Test 

Table 4

ARDL Bound Test

Test Statistic Value K

F-statistic  5.462408 2

Critical Value Bounds

Significance I(0) Bound I(1) Bound

10% 3.17 4.14

5% 3.79 4.85

2.5% 4.41 5.52

1% 5.15 6.36

Above are the results of ARDL bound test in which the F-Statistic value is greater than upper 

bound at 5% level. So, we concluded that there is long run relationship exists.

DIAGNOSTICS TESTS

Cu sum Test

The Cu sum test is used to check the whether there are structural breaks in the data are not 

if the blue line fall or remain in the red line. Then the model is stable or free from structural 

breaks and vice versa.

The blue line within the red lines which shows the stability of the model. It means the model 

is free from structural breaks.
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Checking serial correlation and Heteroscedasticity 

Heteroscedasticity test was conducted using the Breuch-Pagan Godfrey test. F-statistics and 

its probability value is insignificant at 5% significance value and supports Null hypothesis of 

no Heteroscedasticity.

Table 5

Heteroscedasticity 

Heteroscedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.545020 Prob. F(7,105) 0.1602

Obs*R-squared 10.55226 Prob. Chi-Square(7) 0.1594

Scaled explained SS 13.92694 Prob. Chi-Square(7) 0.0525

Serial Correlation LM Test

This problem is tested using Breusch-Godfrey LM test in this study, for serial correlation the 

hypothesis is as follow.

Table 6

Breusch-Godfrey Serial Correlation LM Test

F-statistic 0.373069 Prob. F(2,103) 0.6895

Obs*R-squared 0.812691 Prob. Chi-Square(2) 0.6661

Breusch-Godfrey serial correlation LM Test shows that the P-value is more than 5% as 

shown in the above table. Therefore, the null hypothesis of no serial correlation in the residuals 

cannot be rejected, hence, the model has no serial correlation. So, our model has no serial 

correlation problem.

DISCUSSION AND CONCLUSION

The contuse increasing of COVID-19 pandemic generates shock waves on the crude oil 

markets, as well as in the real economy of US and also in the world. The deepness of 

the new economic recession will depend on the policy reaction to the coronavirus. The 

pandemic has generated important shockwave on commodity prices, including oil. The oil 

price which recorded the hardest cut after 1991, which help, for the moment, the economy 

of oil importing nations severely affected by the new coronavirus pandemic crisis. In this 

context, the purpose of our paper was to analyzes how the COVID-19 total death and total 

cases effect the US crude oil price.

The results of the study show that the world COVID-19 total death is significant impact on 

the crude oil price, if one percent increase in the total death in the world which lead decrees 



ISSN 2686-9012 (Online)

statecounsellor.wordpress.comECONOMIC CONSULTANT. 2021. 33 (1) 66

the crude oil price. The total cases of COVID-19 also have negative and significant effects 

the crude oil price. Albulescu [1] find that the COVID-19 effect on oil prices seems to be 

rather indirect, affecting first the financial markets instability. Future studies should explore the 

countries, data for COVID-19 and issues in depth. 
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