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ABSTRACT

Purpose. The purpose of this study was to investigated the impact of commercial
bank credits on agricultural output in Nigeria over the period 1980 to 2015 by setting three
specific objectives which are to examine the trend of commercial bank credit and agricultural
output in Nigeria; to investigate the effect of commercial bank credit on agricultural output
in Nigeria and to investigate the effect of commercial bank credit on subsector of agricul-
ture in Nigeria. The trend analysis and the impact of commercial bank credit on subsec-
tor of agriculture in Nigeria make this work unique and different from other studies in this
area. Trend analysis was used to achieve the first objective and fully modified ordinary least
square (OLS) for objective two and three.

Methodology. The study employed Fully Modified Ordinary Least Squares (FMOLS)
approach.

Findings. It was evidenced that interest rate on commercial banks’ credit to agricul -
ture and deposit money bank’s assets are statistically significant in determine agricultural
output in Nigeria within the period considered. Also, commercial bank loan on agriculture
and deposit money bank’s assets determine the output of crop production in Nigeria; com-
mercial bank loan on agriculture and interest rate on commercial banks’ credit to agricul -
ture determine the output of livestock production in Nigeria and commercial bank loan on
agriculture and interest rate on. commercial banks’ credit to agriculture determine the output
of forestry in Nigeria while commercial bank loan on agriculture and interest rate on com-
mercial banks’ credit to agriculture determine the output of fishing in Nigeria.

Limitations. This study is limited because the study does not include other variables
that determine the output of agricultural sector in Nigeria. Also, other theories and methods
can still be used by other researcher to make it different from this work.

Originality. This is an original work and has neither been published in any other
peer-reviewed journal nor is under consideration for publication by any other journal.
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1. INTRODUCTION

The role of agriculture in human development cannot be overemphasized. This
includes provision of the basic food requirements of human populations; it is the
predominant occupation of the working population, especially in agrarian nations;
an important way of life, culture and custom of the people (Olagunju and Ajiboye,
2010). Agriculture is the economic mainstay of the majority of households in Nigeria
and is a significant sector in Nigeria’s economy (Ayeomoni and Aladejana, 2016).
The important benefits of the agricultural sector to Nigeria’s economy include: the
provision of food, contribution to the gross domestic product (GDP), provision of
employment, the provision of raw materials for agro-allied industries, and genera-
tion of foreign earnings labour (until the early 1970s; agricultural exports were the
main source of foreign exchange earnings) (Ogbonna and Osondu, 2015). Com-
mercial banks have traditionally played an important role in financing agriculture.
Commercial banks are interested in giving out loans and advances to their numerous
customers bearing in mind the three principles guiding their operations which are
profitability, liquidity and solvency. However, commercial banks decision to lend
out loans are influenced by alot of factors such as the prevailing interest rate, volume
of deposits, the level of their domestic and foreign investment, banks liquidity ratio,
prestige and public recognition to mention a few (Olokoyo, 2011).

One of the reasons for the fall in agricultural sector to GDP is lack of access to
commercial banks credit to enable them to take advantage of economic opportuni-
ties to increase their level of output, hence move out of poverty. Credit constraint
has plagued poor farmers and rural dwellers for many years and was thought to be a
critical part of a package of inputs needed to boost agricultural production. Major-
ity of farmers lack access to formal credit and this has continued to be a constraint
limiting farmers’ ability to adopt agricultural technologies and increase productivity.
In spite of the importance of credit in agricultural production, its acquisition and re-
payment are fraught with a number of problems. Institutional problems such as the
lending conditions which limit access of investors to credit facilities have not been
adequately addressed. A large number of socioeconomic factors all play a role influ-
encing farmers’ ability to secure optimum credit. Such factors include risk of loan
default, age of the farmers, location, and high interest rate charged by financial pro-
viders’ (Ajibade, 2011). It is against this backdrop that this study attempts to examine
the impact of commercial bank loan on agricultural output in Nigeria. The specific
objectives are:

(i) to examine the trend of commercial bank credit and agricultural output in Ni-
geria.

(ii) to investigate the effect of commercial bank credit on agricultural output in
Nigeria.
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(iii) to investigate the effect of commercial bank credit on subsector of agriculture
in Nigeria.

The general framework of this study is made up of five section. Section one will
bring to limelight the introduction of the study and section two involved the litera-
ture review. Section three based on methodology and section four focused on em-
pirical analysis while section five based on conclusion and policy recommendations.

2. LITERATURE REVIEW

There are lot of argument in the literature on commercial bank credit and agri-
cultural output. Imoisiet al., (2012) examined credit facilities and agricultural output
and productivity in Nigeria from 1970-2010. The results showed that there was a sig-
nificant relationship between deposit money banks loans and advances and agricul -
tural output. Kolapo, Ayeni and Oke, (2012) carried out an empirical investigation
into the quantitative effect of credit risk on the performance of commercial banks
in Nigeria over the period of 11 years (2000-2010). The results showed that the ef-
fect of credit risk on bank performance measured by the Return on Assets of banks
was cross-sectional invariant. That was the effect is similar across banks in Nigeria,
though the degree to which individual banks are affected is not captured by the meth-
od of analysis employed in the study. A 100 percent increase in non-performingloan
reduces profitability (ROA) by about 6.2 percent, a 100 percent increase in loan loss
provision also reduces profitability by about o.65percent while a 100 percent in-
crease in total loan and advances increase profitability by about 9.6 percent.

Ogbonna and Osondu, (2015) analyzed performance of formal credit sources
by amount of loan disbursed to agriculture from 1992 to 2012 and determined fac-
tors that influenced volume of funds supplied to agricultural sector from formal
sources in Nigeria from 1992 to 2012. The 25LS results showed that the volume of
funds supplied to agricultural production from formal sources was affected posi-
tively by interest rate and commercial banks’ liquidity ratio and negatively by banks’
cash reserve ratio (CRR) and index of World agricultural commodity prices. These
variables were statistically significant at 1.0% level of probability except the index of
World agricultural commodity prices which was significant at 5.0 % alpha level. The
diagnostic statistics posted Rz and F- ratio values of 0.7904, and 6.4,6 respectively
with Durbin Watson estimates of 2.323311. Ayeomoni and Aladejana (2016) empha-
sized that the significant role of agricultural sector cannot be underestimated in any
nation. The findings showed that short and long run relationship existed between
agricultural credit and economic growth in both short and long run respectively.
Moreover, real exchange rate and private domestic investment as control variables
had direct effect on economic growth whereas inflation rate revealed an inverse re-
lationship in the model.
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Filli et al. (2015) analyzed factors influencing credits access among small scale
fish farmers in Adamawa State, Nigeria. Primary data on access to credits in the study
area were collected from 150 respondents who were sampled using purposive and
snowball technique from the study area. The result revealed that the coefficients of
linear probability model indicate ahigh R*value (0.89) and F-Value was significant at
1% (103.285). Interest rate, farm insurance, payments period, age and subsidy were
the positive and significant coefficients, while those of collateral onloan, installment
of payment and formalities were negative and significant. The results also indicated
that the major problems hindering access to credit were amount acquired, formali-
ties involved and lack of collateral. Ololade and Olagunju, (2013) examined the de-
terminants of credit access by rural farmers in Oyo state Nigeria. Data were collected
with the aid of structured questionnaires, administered on 210 respondents using
multistage sampling procedure. The data were analyzed with the use of descriptive
statistics and logit model. The sigma values of the binomial (0® = 90.32) logit model
that measured the significance of model showed that the data fit the model reason-
ably well. The binomial logit model revealed that significant relationships existed
between sex (-2.0187), marital status (-1.9786), lack of guarantor (2.1517), high in-
terest rate (6.8263) and access to credit. The variables were significant at 10%.

Tawose (2012) investigated the effect of bank loans and advances on industrial
performance in Nigeria between 1975 and 2009. The results showed that industrial
performance co-integrated with all the identified explanatory variables. Industrial
sector as dependent variable was proxied by real GDP, while Commercial Banks’
Loan and Advances to Industrial Sector, Aggregate Saving, Interest rate, Inflation
Rate, are the independent variables. This suggests that the behavior of real Gross Do-
mestic Product contributed by industrial sector in Nigeria is significantly explained
by the commercial banks’ loan and advances to industrial sector, aggregate saving,
interest rate and inflation rate. Uzomba and Chukwu (2014, investigated the impact
and the determinants of Deposit Money Banks’ loans and advances granted to agri-
cultural sector in Nigerian sector from 1980 to 2011. The results of the study revealed
that the overall model was statistically significant. Based on this, the study concluded
that deposit money banks’ loans and advances did make positive impact on the agri-
cultural sector of Nigerian within the period of review.

Yakubu and Affoi (2014,) analyzed the impact of the commercial banks credit on
economic growth in Nigeria from 1992 to 2012. Using the ordinary least square it was
found that the commercial bank credit has significant effect on the economic growth
in Nigerian. As this was a good achievement, it requires more efforts to maintain and
sustain it.
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3. METHODOLOGY

The theoretical framework of this work is based on the financial intermediation
theory. McKinnon and Shaw (1973) describes financial market as playing the central
role in economic development. They attribute differences in economic improve-
ment experienced in different countries to the quality and quantity of services pro-
vided by financial institutions. Financial institutions accept deposit from customers
and channels the amount mobilized to borrowers in the form of loans and advances.
Bank credits represent the amount of loan and advances to individuals and organi-
zations from banking system. Production sector as used is a universal name for or-
ganizations in agriculture, manufacturing, mining and quarrying, and real estate and

construction.

Based on the above theoretical framework, the model specification is given be-
low.
AGDP - f(CBLAGRIC, AGRICEXP, INT, DMBA & M2) ¢

Where AGDP = Agricultural GDP Output

CBLAGRIG = Commercial Bank Loan on Agriculture

AGRICEXP = Agriculture Expenditure by the Government

INT = Interest Rate on Commercial Banks’ Credit to Agriculture

DMBA = Deposit Money Bank’s Assets

Mz = Money Supply

The linear regression is given below in equation (4.2)

AGDP - B, + B,CBLAGRIC + B, AGRICEXP + B,INT + B, DMBA + .Mz + 1, )
The linear function of equation (4.2) is giving below

LNAGDP = 3, + 3 LNCBLAGRIC + 3, LNAGRICEXP + 3;INT + 3, LINDMBA + B.LNMz2 +u, (3)

The a priori expectation is that a positive relationship would be established
between agricultural output and each of commercial bank loan on agriculture, agri-
cultural expenditure on commercial banks’ credit to agriculture and deposit money
bank’s assets and money supply while a negative relationship will be established be-
tween agricultural output and interest rate on commercial banks’ credit to agricul-
ture (Uzombaet al., 2014, and Agunuwa et al., 2015).

Table 1.: A priori Expectation

Explanatory . .
variables Symbols Hypothesis Expected sign

Commercial Bank
Loan on Agriculture

Comm_ercial bank loan CBLACRIC is expe_cted to have .
on agriculture apositive effect on
agricultural GDP
output.

10
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Explanatory . .
variables Symbols Hypothesis Expected sign
Agriculture
Agriculture Expenditure is
expenditure on expected to have a
commercial banks’ AGRICEXP positive effect on !
credit to agriculture agricultural GDP
output.
Interest rate on
commercial banks’
Interest rate on credit to agriculture
commercial banks’ INT is expected to have -
credit to agriculture anegative effect on
agricultural GDP
output.
Deposit money bank’s
Deposit money bank’s asls eits a;ld Hzogfy
assets and money DMBA }slupp V18 expec ?“f 0 +
supply ave a positive eftect
PP on agricultural GDP
output.
Money Supply is
expected to have a
Money Supply Mz positive effect on ’
agricultural output.

Source: Author’s Computation.

The data used for the research work is basically time series data covering 1980
to 2015 because of the unavailability of data for some of the variables. The data were
sourced from Central Bank of Nigeria's (CBN, 2015) Statistical Bulletin and World
Bank’s World Development Indicators (WDI, 2016). This particular scope was cho-
senin order to ascertain the impact of commercial bank credit on agricultural output
in Nigeria during the period of military and civilian regimes.

4. ESTIMATED TECHNIQUE

The estimation technique include the pre-diagnostic and diagnostic test and
the pre-diagnostic include unit root test and co-integration test while diagnostic test
include fully modified ordinary least squares method (FMOLS) approach.

4.1. Unit Root Test

To examine the time series properties of the variables in the model the Aug-
mented Dickey Fuller (ADF) test were conducted.

11
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Table 2.: ADF (Augmented Dickey Fuller) Unit Root Test Result

Variable Level Status First Difference

i ADF Critical i ADF Critical

Value value

DLNAGDP -2.9484.04, -0.210806 (6)) -2.951125 -5.527309
DLNCBLAGRIC -2.94,84.04 0.179424, (6)) -2.951125 -4.553717
DLNAGRICEXP -2.951125 -0.769519 (6)) -2.951125 -10.79063
DINT -2.948404, -1.132806 (6)) -2.951125 -7.420087
DLNDMBA -2.951125 -0.862445 1(1) -2.951125 -9.533899
DLNG(Mz2 -2.951125 -0.845638 1) -2.951125 -9.099340

Source: Author’s Computation.

The study tests for unit roots on agricultural output, commercial bank loan on
agriculture, agricultural expenditure on commercial banks’ credit to agriculture,
interest rate on commercial banks’ credit to agriculture and deposit money bank’s
assets and money supply. The stationarity of the variables is tested by conducting
the Augmented Dickey-Fuller (ADF). The study makes use of unit root in order of
guarantee that our inference regarding the important issue of stationarity is unlikely
driven by the choice of testing procedures used. The above result implied that all the
variables are stationary at first different.

4..2. Co-integration Test

From the unit root test results, it is shown that some of the variables of the mod-
el are stable at level while some are stable at first difference. Consequently, it is still
important to test for the presence of long-run relation among the variables so as to
affirm the result of the unit root test i.e. co-integrating relationship. Co-integration
test was carried out to establish the existence of a long-run association between the
variables. The test result which was obtained using the Johansen co-integration
technique is reported in the Tables 3. and 4.

12
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Table 3.: Unrestricted Co-integration Rank Test (Trace)
Unrestricted Co-integration Rank Test (Trace)
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.616722 78.76995 69.81889 0.0081
Atmost1 0.442521 46.16415 47.85613 0.0715
Atmost 2 0.333844, 26.29691 29.79707 0.1200
Atmost 3 0.283603 12.48504, 15.49471 0.1351
Atmost 4, 0.033126 1.145345 3.841466 0.2845
Notes: Trace test indicates 1 co-integrating eqn(s) at the o.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Source: Author’s Computation.
Table 4.: Unrestricted Co-integration Rank Test (Maximum Eigen value)
Unrestricted Co-integration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.616722 32.60579 33.87687 0.0703
Atmost1 0.442521 19.86724, 27.584.34 0.3504,
Atmost2 0.333644, 13.61188 21.13162 0.3807
Atmost3 0.283603 11.33969 14..264.60 0.1380
Atmost 4 0.033126 1145345 3.841466 0.2845

Notes: Max-eigenvalue test indicates no co-integration at the o.o5 level

* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Source: Author’s Computation.

The test results indicate that the unrestricted trace rank test suggest one inte-
grating vector in the model and unrestricted co-integration rank test (maximum
Eigen-value) suggest the existence of no co-integrating vector in the model. There-
fore, the implication of the result is that there is no long-run relationship among the

variables.

4.3. Diagnostic Test

4.3.1. Objective one: to examine the trend of commercial bank credit and

agricultural output in Nigeria

In order to achieve the first objective, trend analysis of the growth rate of both
commercial bank credit and agricultural output in Nigeria from 1980 to 2015 were
done and it is presented below.

13




REVIEW OF INNOVATION AND COMPETITIVENESS VOLUMES I ISSUE1 | 2019

Figure 1.: Trend of Commercial Bank Credit and Agricultural Output in Nigeria
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From the Figure 1., the growth rate of commercial bank and that of agricultural
output exhibit the same trend up to 2005 showing that as commercial bank loan to
agricultural sector increases, this lead to increase in agricultural output in Nigeria.
In 2006 and 2007, there was an exponential growth in commercial bank credit and
this does not lead increase in agricultural output. In the same vein, the growth rate of
commercial bankloan was negative in 2008 and this does not have any effect on agri-
cultural output in the period. By 2009, the growth rate of commercial bank loan move
out of negative and the growth rate of agricultural output still remain unchanged. Both
the growth of commercial bank loan and agricultural output follows the same trend in
2010 and by 2011, there was an increase in the growth of commercial bank loan while
that of the agricultural output was negative. Also there was a fall in the growth rate
of commercial bank loan in 2012 and 2013 and agricultural GDP output follow suit
and by 2014, there was an exponential growth increase in commercial bank loan to
agricultural sector and this affected the growth rate of agricultural output because it
increases little. The commercial bank reduces the amount of loan extended to agri-
cultural sector and this affect the growth of agricultural output big time.

From the above, the general observation is that growth rate of commercial
bankloan to agricultural sector has not be stable over the period considered in this
study as well as that of agricultural output. They both exhibit upward and downward
trend over time.

4.3.2. Objective two: to investigate the effect of commercial bank credit
on agricultural output in Nigeria

In order to achieve asymptotic efficiency, fully modified ordinary least squares
method (FMOLS) will be used to account for serial correlation effects and test for
the endogeneity in the regressors that result from the existence of Co-integrating
Relationships”. The FMOLS method produces reliable estimates for small sample

14,
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size and provides a check for robustness of the results and for estimation of a single
co-integrating relationship that has a combination of I(1) since the stationarity test
confirmed it.

Table 5.: The FMOLS Result of Effect of Commercial Bank Credit on Agricultural Output in Nigeria

Dependent Variable: LNAGDP
Variable Coefficient Prob.
DLNCBLAGRIC 0.235621 0.0000%
DLNAGRICEXP 0.001819 0.9403
DINT -0.131819 0.0015*
DLNDMBA 0.190430 0.0002"
DLNM2 -0.001968 0.9375
G 20.39837 0.0000%
R-squared 0.989914,
Adjusted R-squared 0.988175

Note: *, ** and *** denote 1%, 5% and 10% level of significance respectively
Source: Author’s Computation.

FromTable 5., the R-squared of 0.989914, showed that the explanatory variables
i.e. commercial bank loan on agriculture, agricultural expenditure on commercial
banks’ credit to agriculture, interest rate on commercial banks’ credit to agriculture,
deposit money bank’s assets and money supply can only explained about 98.9% of
the variation in agricultural GDP output. The Adjusted R-squared of 0.988175 means
that all the explanatory variables can only explained 98.8% of the total variation in
agricultural GDP output.

Also from the coefficient, it was observed that commercial bank loan to agri-
cultural sector, interest rate on commercial banks’ credit to agriculture and deposit
money bank’s assets are statistically significant in determine agricultural output in
Nigeria within the period considered while commercial banks’ credit to agriculture
and money supply are statistically insignificant in determine agricultural output in
Nigeria. This implies that commercial bank loan to agricultural sector exhibit a posi-
tive significant relationship with agricultural output and as a result, a percentage in-
creases in commercial bank loan to agricultural sector will bring about 0.235621%
increases in agricultural output and also, interest rate on commercial banks’ credit to
agriculture exhibit a positive significant relationship with agricultural output meaning
that any increase in interest rate on commercial banks’ credit to agriculture will bring
about 0.131819% decrease in agricultural output in Nigeria. This is an indication that
any increase in interest rate on commercial banks’ credit to agriculture will discourage
farmers from borrowing from commercial bank and this will affect the agricultural
output negatively while deposit money bank’s assets exhibit a positive relationship
with agricultural output in Nigeria, as deposit money bank’s assets increases, agricul -

15
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tural output will increases by 0.1904.30%. Lastly, all the explanatory variables follows
expected sign except for money supply.

4.3.3. Objective three: to investigate the effect of commercial bank credit
on subsector of agriculture in Nigeria

In order to make the work unique and different from the past study, fully modi-
fied ordinary least square (FMOLS) regression will be carried out on the four subsec-
tor of agricultural to know which of the explanatory variables determine their output
and it is given below in Table 5.

Table 6.: Fully Modified OLS (FMOLS) on the Effect of Commercial Bank Credit on Subsector of
Agriculture in Nigeria

Dependent variable is subsectors of Agricultural output
Crop Production Pﬁgflsc?i)grli Forestry Fishing
R Coefficient with Coefficient with Coefficient with Coefficient with
egressor [Prob] [Prob] [Prob] [Prob]
0.294, 1.512 2.251 5.486
DLNCBLAGRIC [0.000]* [0.000]* [0.000]* [0.000]*
0.018 -1.57 -1.826 4.006
DLNAGRICEXP [0.549] [0.393] [0.624] [o.712]
-0.012 -3.961 -8.279 -2.072
DINT [0.634] [0.020]** [0.017]** [0.039]**
0.106 -2.900 -7.153 -1.341
DLNDMBA [o.052]** [o.412] [0.315] [0.520]
0.032 3.396 3.595 1.230
DLNM: [0.383] [0.132] [o.4281 [0.353]
C 3.961 -1.2503 -1.430 -5.54.1
[0.000]* [0.000]* [0.000]* [0.000]*
R-squared 0.9823 0.939 0.867 0.862
Adj R-squared 0.980 0.930 0.849 0.844,

Note: *, ** and *** denote 1%, 5% and 10% level of significance respectively
Source: Author’s Computation from E-views 7.

From the above, it could be seen that commercial bank loan on agriculture and
deposit money bank’s assets exhibit a positive significant relationship with output
of crop production in Nigeria while agricultural expenditure on commercial banks’
credit to agriculture and money supply exhibit a positive insignificant relationship
with output of crop production in Nigeria while interest rate on commercial banks’
credit to agriculture exhibit a negative insignificant relationship with output of crop
production in Nigeria. Percentage increase in commercial bank loan on agriculture
will bring about 0.294,% increase in output of crop production and percentage in-
crease in deposit money bank’s assets will bring about 0.106% increase in output of

16
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crop production. Also, the R-squared of 0.9823 showed that the explanatory vari-
ables can only explained about 98.2% of the variation in output of crop production
in Nigeria. The Adjusted R-squared of 0.980 means that all the explanatory variables
can only explained 98% of the total variation in output of crop production in Nigeria.

In the same vein, commercial bank loan on agriculture exhibits a positive
significant relationship with output of livestock production in Nigeria and inter-
est rate on commercial banks’ credit to agriculture exhibit a negative significant
relationship with output of livestock production in Nigeria while money supply
exhibit a positive insignificant relationship with output of livestock production
in Nigeria and both the agricultural expenditure on commercial banks’ credit to
agriculture and deposit money bank’s assets exhibit a negative insignificant re-
lationship with output of livestock production in Nigeria. Percentage increase in
commercial bank loan on agriculture will bring about 1.512% increase in output
of livestock production and percentage increase in interest rate on commercial
banks’ credit to agriculture will bring about 3.961% decrease in output of live-
stock production. Also, the R-squared of 0.939 showed that the explanatory vari-
ables can only explained about 93.9% of the variation in output of livestock pro-
duction in Nigeria. The Adjusted R-squared of 0.930 means that all the explana-
tory variables can only explained 93% of the total variation in output of livestock
production in Nigeria.

Furthermore, commercial bank loan on agriculture exhibit a positive signifi-
cant relationship with output of forestry in Nigeria and interest rate on commercial
banks’ credit to agriculture exhibit a negative significant relationship with output of
forestry in Nigeria while money supply exhibit a positive insignificant relationship
with output of forestry in Nigeria and both the agricultural expenditure on commer-
cial banks’ credit to agriculture and deposit money bank’s assets exhibit a negative
insignificant relationship with output of forestry in Nigeria. Percentage increase in
commercial bank loan on agriculture will bring about 2.251% increase in output of
forestry and percentage increase in interest rate on commercial banks’ credit to ag-
riculture will bring about 8.279 % decrease in output of forestry production. Also, the
R-squared of 0.867 showed that the explanatory variables can only explained about
86.7% of the variation in output of forestry in Nigeria. The Adjusted R-squared of
0.84,9 means that all the explanatory variables can only explained 84..9% of the total
variation in output of forestry in Nigeria.

Finally, commercial bank loan on agriculture exhibit a positive significant re-
lationship with output of fishing in Nigeria and interest rate on commercial banks’
credit to agriculture exhibit a negative significant relationship with output of fishing
in Nigeria while agricultural expenditure on commercial banks’ credit to agriculture
and money supply exhibit a positive insignificant relationship with output of fishing
in Nigeria and deposit money bank’s assets exhibit a negative insignificant relation-
ship with output of fishing in Nigeria. Percentage increase in commercial bank loan
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on agriculture will bring about 5.486% increase in output of fishing and percentage
increase in interest rate on commercial banks’ credit to agriculture will bring about
2.072% decrease in output of fishing. Also, the R-squared of 0.862 showed that the
explanatory variables can only explained about 86.2% of the variation in output of
fishing in Nigeria. The Adjusted R-squared of 0.84.4, means that all the explanatory
variables can only explained 84.4.% of the total variation in output of fishing in Ni-
geria.

5. CONCLUSION AND POLICY RECOMMENDATIONS

The study investigated the impacts of commercial bank credit on agricultural
output in Nigeria over the period 1980 to 2015 and the study concluded that com-
mercial bank loan to agricultural sector, interest rate on commercial banks’ credit
to agriculture and deposit money bank’s assets are statistically significant in deter-
mine agricultural output in Nigeria within the period considered. Also, commercial
bank loan on agriculture and deposit money bank’s assets determine the output of
crop production in Nigeria; commercial bank loan on agriculture and interest rate on
commercial banks’ credit to agriculture determine the output of livestock production
in Nigeria and commercial bank loan on agriculture and interest rate on commercial
banks’ credit to agriculture determine the output of forestry in Nigeria while com-
mercial bank loan on agriculture and interest rate on commercial banks’ credit to
agriculture determine the output of fishing in Nigeria.

Therefore, commercial banks in the nation should increase their loan channel
to agriculture for a better performance of both the subsector of agriculture and the
sector has awhole. Also, government should subsidized agricultural sector which re-
main one of the sector that propel growth in Nigeria.
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ABSTRACT

Purpose. The purpose of this study is to trace the theoretical developments of the gray-
ity model of trade. The key question is: what are the dominant features of the development
of the gravity trade model?

Methodology. This research is conducted by employing a number of methods that
include the historical, descriptive and analytical methods. The main contribution of this
paperis to trace the historical and theoretical development phases of the gravity model.

Findings. This study is a novel attempt in terms of the identification of the four dis-
tinctive phases of the development of the gravity model. This work would, therefore, expand
the existing literature on the gravity model. We argue that the development of the gravity
model is the outcome of many research efforts. A large body of literature has given the model
a solid theoretical foundation. But there is no consensus about the proper econometric esti-
mation methods of the model. The gravity model is significant both historically and ana-
lytically. It is a useful tool for the analysis of international trade. It has become a popular
research deyice used by the researchers and policy makers around the world. The gravity is
regarded as one of the most successful models in the literature of international economics.

Originality. The original contributions of this paper lie in streamlining the consist-
ent historical development of the gravity model over a longer period of time-frame, ranging
from 18850 2018.

Limitations and Implications. This work is theoretical aspects of the trade gray-
ity model. Future researchers could overcome the limitations by combining the theoretical
and empirical studies in a paper. This paper can help the future researchers in dealing with
the broad body of literature of gravity model.
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1. INTRODUCTION

The gravity equation has long been an institutionalized topic of research in eco-
nomics. There has been a great deal of studies with regard to the gravity model. The
recent works of Anderson and Yotov (2017); Yotov et al. (2016); Helpman (2011);
Bernhofen (2013) and Van Bergeijk and Brakman (2010) are the glaring instances of
the growing theoretical literature on the gravity model of trade. The model has been
widely used in many empirical fields; such as, the international migration (Beine,
Bertoli, and Moraga 2016) , tourism (Santana-Gallego, Ledesma-Rodriguez, and
Pérez-Rodriguez 2016), health care (Teow et al. 2018), agriculture and livestocks
(Atif, Haiyun, and Mahmood 2017, Luo and Tian 2017), international trade (Ba-
tra 2006, Edmonds, La Croix, and Li 2008, Irshad et al. 2018, Erdey and Postényi
2017, Huot and Kakinaka 2007, Kahouli 2016, Rahman 2010, Narayan and Nguyen
2016, Gashi, Hisarciklilar, and Pugh 2016, Zhou, Li, and Lei 2019, Shahriar, Qian,
and Kea 2019, Martinez-Zarzoso and Johannsen 2017, Kohl 2019) , and investment
(Pericoli, Pierucci, and Ventura 2014, Liu et al. 2017, Chang 2014,). The gravity model
has, in this way, become a useful tool of international trade analysis. It is a device to
explain international capitals and labor flows. But, the development of the model is
not linear due mainly to the lack of theoretical foundations up to 1960s. In a thesis,
Starck (2012) addressed the theoretical development of the gravity in respect to the
factors that brought gravity modeling into mainstream economics. Starck’s 2012 the-
sis wasn’t aimed at identifying the historical developments of the gravity model. The
existing review essays, articles and books on the development of the international
trade theory would allow one to understand together the development of the grav-
ity model. At present, there is no study that documents the systematic developments
of the gravity model in its different historical periods. This study intends to fill the
research gap. So, the main purpose of the paper is to trace the theoretical and histori-
cal developments of the gravity model of trade. The main contributions of this paper
lie in streamlining the consistent historical development of the gravity model over a
longer period of time-frame ranging from 1885 to 2018.

The paper is organized as follows. Section 1 is an introduction, followed by sec-
tion 2 that elucidates the materials and methods as well as draws the hypothesis from
the international trade and economic theories. Sections 3 analyzes the historical de-
velopmental phases of the gravity model, addresses the key econometric issues and
presents the analytical results. Finally, section 4 concludes the paper.

2. MATERIALS AND METHODS

This study is historical, descriptive and analytical in nature. We have largely re-
lied on the secondary materials. For the sake of delimitation of the scope, the paper
will focus on the theoretical works of the gravity model for the period, 1885-2018.To
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put the analysis into its proper perspectives, some hypotheses are drawn from the
international trade theories in the next section.

2.1. Theoretical Background
2.1.1. Theory of Absolute Advantage

Adam Smith articulated the benefits of trade in his theory of absolute advantage.
The theory of absolute advantage is an extended version of his doctrine of the divi-
sion of labor (Smith 1993).

2.1.2. Theory of Comparative Advantage

David Ricardo developed the first comprehensive theory of comparative ad-
vantage in his classic book entitled On the Principles of Political Economy, and Taxa-
tion (1817). He developed the now familiar model with two countries, two goods and
single input, labor. According to him, comparative advantage is the main reason for
international trade between two countries. Trade between two countries can benefit
both countries if each country exports the goods in which it has a comparative ad-
vantage. The Ricardian model shows how difference between economies give rise to
trade and gains from trade. Ricardo’s model remains one of the greatest insights in
economics (Krugman and Obstfeld 2002). He developed the theory of comparative
advantage to illustrate the benefits of free trade (Helpman 2011). In a research paper,
Ruffin (2002), a noted economist observed as follows,

Ricardo’s discovery of the law of comparative advantage must rank as one of the most
remarkable stories in the history of economic thought (2002: 746).

Furthermore, the concept of revealed comparative advantage is widely applied
to measure the competitiveness of trade and commodities. In this regard, Balassa’s
revealed comparative advantage and Vollrath’s export competitiveness are of special
impotence (French 2017, Cai and Leung 2008, Béla1965).

2.1.3. The Specific Factors Model

This model was developed by Paul Samuelson and Ronald Jones (Krugman and
Obstfeld 2002). It gives emphasis on the specific factors of productions. The model
assumes an economy that produces two goods and that can allocate its supply of labor
between the two sectors. Unlike the Ricardian model, however, the specific factors
model allows for existence of factors of production besides labor. Whereas laboris a
mobile factor that can move between sectors, these other factors are assumed to be
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specific. Factors specific to export sectors in each country gain from trade, while fac-
tors specific to import-competing sectors lose. Mobile factors that can work in either
sector may gain or lose.

2.1.4. The Heckscher-Ohlin (HO) Model

The HO model was considered as the backbone of international trade in the last
many decades. It is one of the most influential theoretical constructs in international
economics.

The HO model has been one of the fundamental theorems in theory (Fujiwara
and Shimomura 2005). This model focuses on differences between countries in their
relative factor endowment and differences between on their commodities in the
intensities with they use these factors. It emphasizes the interactions between the
proportions in which they are used in producing various kinds of goods. Countries
usually tend to export the products that are intensive in the factors with which they
are abundantly supplied. The model demonstrate that comparative advantage is
influenced by the interaction between nation’s resources (the relative abundance of
factors of productions) and the technology of production. The model is known as the
theory of factor-proportions.

2.1.5. Monopolistic Competition Model

Paul Krugman adopts the Dixit and Stiglitz (1977) model of monopolistic com-
petition whereby a consumer's utility is positively related to a number of varieties
of manufactured products and each variety is produced subject to the increasing re-
turns to scale that results when an element of fixed costs is added to labor cost that are
proportional to outputs. Krugman’s 1979 paper assumes that each country produces
many varieties of a single type of good, whereas elements of inter-sectoral trade are
introduced in his 1980 paper by letting each country produce two kinds of products,
with many varieties of each kind (Krugman, 1979; Krugman, 1980). Trade may be di-
vided into two varieties in the model of monopolistic competition. Within an indus-
try two-way trade in differentiated products is called intra-industry trade; trade that
exchanges the products of one industry for the products of another is called inter-
industry trade. Intra-industry trade shows economies of scale, interindustry trade
reflects comparative advantage. Intra-industry trade does not generate the strong
effects on income distribution as interindustry trade. Helpman (1987) produced a
pioneering work which for the first time confronted the monopolistic competition
model with data and showed that its main predictions were consistent with manufac-
turing trade between advanced industrial economies.
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2.1.6. ‘New Trade’ Theory

Many of the contentious problems raised by Ricardo continue to resonate in the
twenty-first century. His ideas and innovative propositions remain valid in the con-
temporary economic systems (Peach, 2007; King, 2013) . We are also witnessing the
revival of the Ricardian trade theory led by the work of Eaton and Kortum (2002). The
Eaton-Kortum model is a kind of Ricardian many country many good trade models
with bilateral trade costs. There are different lines of explanations and modeling of
the ‘new trade’ theory (Alvarez and Lucas, 2007; Naito, 2017). But the innovative idea
is atwo-parameter probabilistic model that creates the requirement of inputs for pro-
ducing each good. One of the remarkable features of the model is that it enables us
to analyze the effects of trade openness and liberalization on the extensive margins
of trade. The role of firms in trade is on the rise. Several economists provides a link
between firm-level and aggregate observations that allows for a general equilibrium
examination of the effect of aggregate shocks on individual firms (Eaton, Kortum, and
Hramarz, 2011). The world trade is currently characterized by two factors: the rise of
interindustry trade and technologically sophisticated multinational firms (Melitz and
Trefler, 2012).

3. ANALYSIS AND DISCUSSION
3.1.Development of the Gravity Model

This section is organized to provide a theoretical perspective on the develop-
ments of the gravity model. The developments of the gravity model can be discussed
systematically in several developmental phases:

® 1885-1962: The Historical Roots of The Gravity Equation

® 1962-1966: The Beginning of the Traditional Gravity Model

® 1966-2003: The Theoretical Foundations of the Gravity Model
® 2003~ 2017: The Revival of the Gravity Model

The next section elaborates the historical developmental phases of the gravity
model.

3.1.1.1885-1962: The Historical Roots of the Gravity Equation

The motivation of the gravity was drawn from Newton’s Law of Universal Grav-
itation proposed in 1687. According to Newton, an object in the globe attracts any
other particle thanks to a force that is proportional directly to the product of their
masses and inversely proportional to the square of the distance between them. In
that context, an early cogent formation was the 1885 publication of Regenstein’s pa-
per titled The Laws of Migration. He tried to explain how the “currents’ of migration
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are driven by the "absorption of center of commerce and industry’ but grow less with
the distance proportionately’. Afterwards Linder (1961) and Samuelson (Samuel-
son, 1948, 1949). advanced their concepts known as ‘Linder hypothesis and "Fac-
tors-price equalization’ respectively that were useful in the building of trade theo-
ries (Bergstrand, 1990a; Choi, 2002; Mcpherson, Redfearn, and Tiesla, 2000). They
were basically concerned with the gains from trade.

3.1.2.1862-1966: Beginning of the Traditional Gravity Model

A group of Dutch economists led by Tinbergen was the first to formulate the
mathematical equation of gravity-type model and applied it in an empirical setting.
Tinbergen pioneered the gravity equation in his seminal work entitled Shaping the
World Economy (1962). He supervised the PhD thesis of Linnemann (1966). In the
literature, Tinbergen is credited as the first author to econometrically identify what
has now become a benchmark traditional gravity model for studying international
trade flows. He was the first 1969 Nobel laureate for his outstanding contributions
in the world economy. In fact, his work has become the standard text of reference
to the early version of the traditional gravity equation (Van Bergeijk and Brakman,
2010). Tinbergen’s work is also important in spurring more publications by his
students. Péyhonen (1963) Pulliainen (1963) and Linnemann (1966) worked to
further develop the theoretical foundations of the gravity equation. There are some
interesting questions that are not covered in this paper. What made Tinbergen
decide to use an equation from physics? Did he think it was an adequate and realistic
representation of international trade or was it just a pragmatic and convenient
model? Was he criticized by peers for presenting a model with any theoretical
foundation? How did the community of economists respond to such an a-theoretical
model? These questions could profitably become the objects of further scientific
inquiries to the historians of economic thoughts and analyses.

However, Linnemann (1966) used the gravity in an extensive empirical analy-
sis. His book is a major breakthrough in terms of empirical calculations of aggregate
trade flows and remains a classic reference source.

The traditional gravity equation is as follows:

GDP,.GDP,

"Distance;;

Where, Trade;; is the value of the bilateral trade between countryi andj, GDP;
andGDP; are country i and j’s respective national incomes. Distance is a measure of
the bilateral distance between the two countries and is a constant of proportionality.
Takinglogarithms of the gravity model equation as in (1) we get the linear form of the
model and the corresponding estimable equation as:

Trade;; = a

6]
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log(Trade;;) = a + f,log(GDP;. GDP;) + B, log(Distance) + u;; (2

Where a, B1 and f3, are coefficients to be estimated. The error term, u;;, cap-
tures any other shocks, events, and unobserved factors that may affect bilateral trade
between the two countries.

Equation (2) is the core gravity equation where bilateral trade is predicted to be
a positive function of income and negative function of distance.

3.1.3.1966-2003: The Theoretical Foundations of the Gravity Model

Anderson was the first economist who formed the theoretical economic foun-
dation for the gravity equation under the assumptions of product differentiation
by place of origin and Constant Elasticity of Substitution (CES) expenditures. An-
derson’s ground-breaking study was based on the Armington assumption (1969).
Incorporating the product differentiation approach, Anderson derived the gravity
equation which explains the presence of income variables in the model. Some early
contributions to gravity literature are the outstanding papers of Bergstrand (Berg-
strand, 1990a; Bergstrand, 1985, 1989). He was the second author to provide the mi-
croeconomic bases of the gravity model. He developed a relationship between trade
theory and bilateral trade, and included the supply side of the economy explicitly.
During this period, some authors have contributed remarkably to the development
of trade theory (Brakman and Garretsen, 2009; Helpman and Krugman, 1985; Krug-
man and Obstfeld, 2002; Helpman, 1984,; Helpman, Melitz, and Rubinstein, 2008).
Based on the research on eighteen industrial countries, Helpman (1987) established
alinkage between the monopolistic competition model and gravity model. The grav-
ity approach thus was gradually gaining its economic foundations. In a paper Kabir,
Salim, and Al-Mawali (2017) discussed the development and application of the grav-
ity model into the four broad themes: 1) generalized gravity model; 2) intra-industry
trade; 3) homogeneous and heterogenous products and 4) structural gravity model.

Deardorff (1998) revealed that the gravity model was consistent with a large
number of trade models such as HO model, increasing returns to scales, Ricardian
model and so on. Evenett and Keller (2002) showed that only two important theories
namely, HO model and increasing returns to scale are enough to explain the success
of the gravity equation. In the meantime, McCallum (1995) published an influential
paper that used the gravity equation to estimate the influence of national borders on
the Canada-U.S. regional trade patterns using data on interprovincial and interna-
tional trade by Canadian provinces for the period 1988-1990.

McCallum (1995) showed that, other things being equal, the estimated in-
terprovincial trade was more than 20 times larger than trade between the Cana-
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dian provinces and the US states. Since the seminal publications of McCallum
(1995) and Helliwell (1997), the economists have wondered how borders could
generate a home bias in consumption. The ‘border effect’ has thus been one of
the most discussed topics for investigations (Carter and Goemans, 2018; Feen-
stra, 2002; Magerman, Studnicka, and Van Hove, 2016). There are a great deal of
analyses and works centering on the question of border effects that are familiar
in the literature as the "McCullum Border Puzzle.” A study analyzed the border
effects on the extensive and intensive margin of trade to solve the distance puz-
zle and concludes that the distance puzzle remains unsolved (Cheong, Kwak, and
Tang, 2015).

3.1.4. 2003~ 2017: The Revival of the Gravity Model

This period has generated renewed interest in the gravity model. There has been
aproliferation of studies using the gravity model. Why have the researchers been in-
terested in application of the model?

In this regard, several factors could be accounted. First, Anderson and van
Wincoop (2003) provided an apparent solution to the problem of McCallum border
puzzle. According to their study, the gravity equation estimated by McCallum is suf-
fering from omitted variable bias. They used the same dataset used by McCallum to
establish their arguments, and Anderson and van Wincoop (2003) thus developed
amore consistent and efficient model by adding the multiple resistance factors and
applied it to solve the famous McCallum border puzzle. The gravity model is the
main tool to link trade barriers and costs. Research indicated how trade costs affect
and therefore act as a source of comparative advantage or disadvantage (Milner and
McGowan, 2013). Second, there is a resurgence of gravity theory and applied works.
Hundreds of papers and books have used the gravity model to study and quantify the
effects of various determinants of international trade. Even for the first time, grav-
ity equation got treated and discussed in a separate chapter of a textbook (Feenstra,
2004). Various types of models are emerging in the literature in accordance with
the nature of data and estimation methods. For instance, the dynamic gravity model
is proposed in the presence of panel data (Olivero and Yotov, 2012). In addition,
Head and Mayer (2015) studied the estimation procedures, technical questions and
theoretical interpretations of the gravity model and described the success of gravity
model as ‘workhorse, toolkit and cookbook’. As a result of the previous studies the
model, in no way, is an intellectually ‘orphan’ rather is now connected to the rich
family of economic theory (Anderson and Yotov, 2017; Anderson, 2004,; Anderson
and van Wincoop, 2004; Feenstra, Markusen, and Rose, 2001; Helpman, Melitz,
and Rubinstein, 2008; Bergstrand 1985). According to Yotov et al. (2016) there are
atleast five remarkable arguments that may explain the great success and popularity
of the gravity model.
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1) Intuitive Model: The gravity model of trade is very intuitive. It resembles New-
ton’s Law of Gravity.

2) Strong Theoretical Foundations: The gravity model of trade is a structural con-
struction with strong theoretical foundations (Figure 1.) This property makes the
gravity framework particularly appropriate for counterfactual analysis, such as quan-
tifying the effects of trade policy.

Figure 1.: Gravity model’s strong theoretical foundations
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Source: adapted from Yotov et al. (2016: 12).

3) General Equilibrium: The gravity model represents a realistic general equilib-
rium system. That general equilibrium environment simultaneously accommodates
multiple countries, multiple sectors, and even firms.

4) Flexible Structure: The gravity model is a flexible approach. The flexible struc-
ture of the gravity can be integrated within a wide class of broader general equilib-
rium frameworks in order to study the links between trade and labor markets, in-
vestments, environments, climate change etc.

5) Predictive Power: Social science research and economic modeling have four ba-
sic purposes: exploration, description, explanation, and prediction (Ethridge, 2004
Babbie, 2007) . One of the most attractive characteristics of the gravity model is its
predictive capacity. Empirical nature of gravity equations of trade flows consistently
delivers a remarkable fit between 60 and 9o percent with aggregate data as well as
sectoral data for both goods and services (Van Bergeijk and Brakman, 2010).

3.2. Econometric Techniques and Methods of the Gravity Model

The econometric specification of the gravity model is a debatable topic in the
literature. There is no uniformity of consensus about the econometric specification
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of the gravity model (Egger, 2002; Kalirajan, 2008; Nuroglu and Kunst, 2013;
Matyas, 1997; Baltagi, Egger, and Pfaffermayr, 2015; Bergstrand, Egger, and Larch,
2013). The advantages of using panel data are well known. First, the much larger
sample size in comparison with cross-sectional or time-series studies increases
the precision of regression estimates. Second, it can circumvent omitted variable
bias and heterogeneity problems that often arise in cross-sectional investigations.
The omission of important variables could lead to the biased results and misleading
conclusions (Pesaran, 2015; Wooldridge, 2005; Wooldridge, 2002). Therefore, the
researchers are suggested to apply the panel data for estimation of the gravity model
of international trade (Baltagi, Egger, and Pfaffermary, 2015; Egger, 2002; Egger
and Staub, 2015). In the next section, we will address the key econometric and the
methodological aspects of the gravity model.

3.2.1. Linear Methods

Zero trade flows are a problematic issue in gravity model. The logarithm of zero
is not defined. Therefore, truncations and censoring methods are proposed in the
literature to address the problems of zero flows in trade datasets. There are some bi-
ases and problems in these procedures of estimation. The loss of information is a
big problem. This happens due to the inefficiency of the estimation techniques. It
may lead to biased estimation for the omission of data(Baldwin and Harrigan, 2011;
Burger, van Oort, and Linders, 2009; Martin and Pham, 2015). In their paper, West-
erlund and Wilhelmsson (2011) stated that the elimination of trade flows leads to
sample selection bias. In case of commodity or sectoral trade, the prevalence of ‘zero’
is a common issue in the estimation of gravity model (Burger, van Oort, and Linders,
2009; Martin and Pham, 2015). However, a panel data model permits recognizing
how the relevant variables evolve through time and identifying the specific time or
country effects. So, there should be more efforts for methodological improvements
with a view to incorporating the dynamic panel data methods.

3.2.2. Nonlinear Methods

Among the nonlinear methods the most frequently used are nonlinear least
squares (NLS), Feasible Generalized Least Square (FGLS), the Heckman Sample Se-
lection Model, Gamma Pseudo Maximum Likelihood (GMPL) and Poisson Pseudo
Maximum Likelihood (PPML). Silva and Tenreyro (2006) explored the limitations
of the NLS, and suggested to apply PPML model for robust estimation. Gémez-Her-
rera (2012) argued for the application of Heckman Sample Selection Model to avoid
the inconsistent estimation of the gravity parameters. This is a two-step estimation
method. In the first step, a probit model is estimated to define whether two coun-
tries trade or not. In the second step, the expected values of trade, conditional on that
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country trading, are estimated using Ordinary Least Squares (OLS). Several studies
suggested PPML and Heckman Selection models to ensure the robustness of results
or estimations in the presence of zero trade flows (Alvarez et al. 2018, Haq, Meilke,
and Cranfield 2012). Siliverstovs and Schumacher (2007) provides empirical evi-
dence in favor of the Poisson Quasi Maximum Likelihood (PQML) methods instead
of the traditional OLS. So, it can be argued that a wide range of research methods are
employed to estimate the gravity parameters. Table 1. shows that each method has its

own advantages and disadvantages.

Table 1.: Advantages and disadvantages of various estimation methods

Poisson Pseudo Maximum
Likelihood (PPML)

Nonlinear Least Square

presence of heteroskedasticity
- All observations are weighted

equally

- The mean is always positive

- It deals with the zero trade
flows problem

- It deals with the zero trade

Method Advantages Disadvantages
-Loss of information due to the
OLS -Simple removal of zero trade flows
-Biased coefficient
-Simple
Tobit -It deals with the problems of -Lack of theoretical foundation
zero trade flows
-Simple -Loss of information
Panel fixed effects - It controls for unobserved -Elimination of zero trade flows
heterogeneity Sample selection bias
-Different set of variables and
coefficients to determine the . .
probability of censoring and the ;&t rlﬁ?f}; biidlrflficugimtfnrlld an
Heckman model value of the dependent variable orhieation Testrichio
N R . -Exclusion variables are
- No multicollinearity problems required
- It provides a rationale for zero q
trade flows
- It deals with the zero trade
flows problem. -It may present limited -
-unbiased estimates in the dependent variable bias

when a significant part of the
observation.

-It assigns more weight to
observations with alarger
variance (inefficiency).
-Not robust to
heteroskedasticity

- Sample selection bias

Feasible Generalized Least flows problem -The variance covariance matrix
Square (FGLS) - Ttis robust to should be estimated first
heteroskedasticity

Source: Gomez-Herrera, 2013.
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Table 2.: Result matrix of the gravity model development
Serial Author and work Serial Author and work
First phase: 1885-1962
1 Ravenstein (1885) 4 Samuelson (194.9)
2 Ravenstein (1889) 5 Linder (1961)
3 Samuelson (194.8)
Second Phase: 1962-1966
1 Tinbergen (1962) 3 Linnemann (1966)
2 Poyhonen (1963)
Third Phase: 1966-2003
1 Anderson (1979) 11 Engels and Rogers (1996)
5 Krugman (1979) 12 Matyas (1997)
3 Krugman (1980) 13 Helliwell (1997)
4 Bergstrand (1985) 14, Deardorff (1998)
5 Helpman and Krugman (1985) 15 Harris and Matyas (1998)
6 Bikker (1987) 16 Matyas (1998)
7 Helpman (1987) 17 Egger (2000)
8 Bergstrand (1989) 18 Feenstra, Markusen, and Rose (2001)
9 Bergstrand (199ob) 19 Egger (2002)
10 McCallum (1995) 20 Evenett and Keller (2002)
Fourth Phase: 2003-2018

1 Anderson and van Wincoop (2003a) 17 Head, Mayer, and Ries (2010)
2 Feenstra (2004,) 18 Olivero and Yotov (2012)
3 Lai and Zhu (2004,) 19 Starck (2012)
4 Brunetal. (2005) 20 Gomez-Herrera (2012)
5 Silva and Tenreyro (2006) 21 Bernhofen (2013)
6 Kalirajan (2007) 22 Head and Mayer (2014,
7 Melitz (2007) 23 Costinot and Rodriguez-Clare (2014,
8 Helpman, Melitz, and Rubi(r;(s)tgg; 24, Bergstrand, Larch, and Yotov (2015)
9 Melitz (2008) 25 Baltagi and Egger (2015)
10 Henderson and Millimet (2008) 26 Baltagi, Egger, and Pfaffermary (2015)
11 Kalirajan (2008) 27 Egger and Staub (2015)
12 Chaney (2008) 28 Yotov et al. (2016)
13 Baier and Bergstrand (2009) 29 Anderson, Vesselovsky, and(zY(())Ig\;
14 Anderson (2010) 30 Sheperd (2016)
15 Lawless (2010) 31 Anderson and Yotov (2017)
16 Van Bergeijk and Brakman (2010) 32 Chaney (2018)

Source: Authors’ own elaboration.
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Table 2. presents the streamlined result matrix that summarizes the theoretical
development trends and historical evolutions of the gravity model. The matrix shows
the development of the gravity model is a gradual outcome of endless research ef-
forts.

4 CONCLUSION

The aim of the paper has been to trace the historical and theoretical develop-
ments of the gravity model of trade. As seen above, we have contributed in a couple
of ways. First, it provides an extensive literature review which includes the seminal
works in the field of trade gravity model. In this regard, Tables 1. and 2. address the
key econometric issues and present the development of the gravity model. Second,
the paper distinguishes four phases of the developments of the gravity model and
describes the main research works in these distinctive phases.

We have made two central arguments in this paper. First, the developments
of the gravity model could be seen as a gradual outcome of a great deal of research
efforts during a longer period of time. The contributions of many researchers have
given the model a solid theoretical foundation. Second, there is no universal unity of
consensus on the econometric specification of the gravity model. Different analysts
and economists have employed the different econometric techniques and research
methods to achieve their research goals. The properties of econometric estimations
and methodologies make the gravity theory an interesting topic of research and in-
quiry. Further research is strongly recommended to explore the new dimensions
of the gravity model. Last but not least, the future of the gravity model will largely
depend on how it could be adaptable to the changing environments and trade flows
along with its new analytical approach to the emerging datasets as well as the meth-
odological innovations. This study would help future researchers in dealing with the
broad body of literature on the gravity trade model.
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ABSTRACT

The Purpose. This study is to investigate factors affecting the attraction of interna-
tional tourists to Iran for the years 1983 to 2015.

Design/Methodology/Approach. In this article, we examine using Autore-
gressive Distributed Lag (ARDL) method to explore the estimating the impacts of economic
growth, hotel development, real exchange rate on tourism industry.

Findings/Implications. The results of this study showed that the effect of all
variables hotel development, merchandise trade, real exchange rate and real gross domes-
tic product on international tourism In Iran, in the long-term and short-term positive and
also bilateral relationship is between them. Also, the greatest impact on the increase in the
number of tourists entering Iran is the real effective exchange rate and real GDP and a very
important point that the results of this research show is that the development of hotels can
increase both the short and long term of the number of international tourism to Iran, so in
this regard, the development of the necessary technologies to increase this industry should be
It will be on the agenda of the private and public sector of Iran.

Originality. Given the increasing number of international tourists and the growing
role of the tourism industry in the economies of the country, identification of effective fac-
tors in attracting international tourists is more than necessary. Governments and the private
sector need to identify the factors affecting the tourism industry in order to develop, compete
and survive in the tourism industry.
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1. INTRODUCTION

Tourism is an important social and economic phenomenon that follows a pat-
tern of evolution which is important to understand. The macro econometric per-
spective considers that tourism-demand patterns are explained by economic and
social conditions at an aggregate level (Santana-Gallego et al., 2011; Seetanah, 2011).

Tourism often describes as the movement of people away from home to other
places of interest, it's one of the largest and fastest growing industries in the world,
Travel and Tourism Council (Al-Badi et al., 2017).

In this century, tourism is becoming an important and the fastest growing sec-
tor in many countries after the telecommunication and information sectors (Crouch
& Ritchie, 1999). Growing tourism sector has huge potential to generate income,
investment, employment and foreign exchange. According to the World Tourism
Travel Council (WTTC, 2010), the contribution of travel & tourism sector to gross
domestic product (GDP), total employment, and total investments are 9.8%, 8.6%
and 9.8%, respectively (Yazdi, Khanalizadeh, 2016).

As well as, tourism stimulates other economic industries by direct, indirect and
induced effects. In addition, tourism is an important factor in the diffusion of tech-
nical knowledge, stimulation of research and development and the accumulation of
human capital (Chou, 2013).

But Sustainable tourism industry development means the optimal use of social,
natural, cultural and financial resources for national development on an equitable
and self-sustaining basis to provide a unique visitor experience and an improved
quality of life through partnerships among local government, private sector and
communities (Rukuiziene, 2014,).

Because of the increase in the international tourism sector in terms of its con-
tribution to the national economy, in recent years there have been conducted vast
theoretical and empirical studies on tourism demand, particularly in the countries
which has a high dependence on tourism sector.

With the drying up of other sources of foreign currency, such as agricultural and
mining exports, the tourism sector has assumed an important role as the only re-
maining major source of foreign currency. Since tourism remains a vital sector in
the economy, its rejuvenation in the short-term will contribute to the economy be-
cause the other sectors such as agriculture and mining will only find their feet in the
medium-term and beyond, due to the drastic structural changes which are needed to
revive them (Yazdi, Khanalizadeh, 2016).

Figure 1. shows the trends and growth rates in international tourist arrivals to
Iran from 1983-2015.

During this period, international tourist arrivals to the IRAN were rising.

In this paper, using the autoregressive distributed lag (ARDL), we seek to find
and analyze the determinants of the international tourism, number of arrivals for
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IRAN. The contribution of this paper is two- fold: (i) it expands the database using
new variables and (ii) uses the autoregressive distributed lag (ARDL) to investigate
the determinants of international tourism, number of arrivals.

Figure 1.: The trends and growth rates in international tourist arrivals to IRAN
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Source: WDI.

The rest of the research is organized as follows. Section 2 provides a background
to international tourism. Section 3 provides the theoretical basis for investigating the
determinants of the international tourism and the method used in this survey while
Section 4 presents the empirical results. Section 5 concludes the paper by drawing
policy implications.

2. LITERATURE REVIEW

2.1.Determinants of tourism

Tourism is one of the most rapidly growing sectors in the world. World tourism
flows and tourism receipts show a stable increase in recent years. Tourism is one of
the most rapidly growing sectors in the world. World tourism flows and tourism re-
ceipts show a stable increase in recent years. For most of the countries, tourism is an
important source of additional income, foreign exchange, employment and tax rev-
enues. Tourism has become an importance-gaining sector in the country’s economy.
Therefore, in regard to development the sector in a highly planned and controlled
manner it is important to determine the factors which have impact on countries
tourist inflow.
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The literature that examines the determinants of tourism industry is increasing.
The literature reviewed several determinants of tourism, growth domestic product,
real exchange rate, hotel development, trade. Often, the main sources of increase
tourism are variables above.

Balaguer and Cantavella (2002) investigate the long run and causality relation-
ship between tourism and economic growth in Spanish economy. The results of Jo-
hansen and cointegration tests show that tourism receipts have unidirectional effects
on economic growth and hypothesis of TLGH is confirmed in this country. Also, the
convergence of income and tourism earnings is sustained by the inclusion of exter-
nal competition (exchange rate).

Halicioglu (2004, empirically examined aggregate tourism demand function in
Turkey using time series data (1960 -2002). He employs bound testing cointegration
that proposed by Pesaran et al. (2001) to estimate long run and short run relation-
ship among income, price, and transportation cost variables. Results indicated that
income is the most significant variable in explaining tourism demand function in
Turkey.

Kim and et al. (2006) discovered the bidirectional causality between the tour-
ism and economic growth in Taiwan. This means that these tow variables reinforce
each other. On the other hand, Oh (2005) found that in the case of the Korean econ-
omy, the hypotheses of tourism-led economic growth could not be verified and in the
period of 1971-2001 had not been found long run relationship link between tourism
receipts and economic growth.

Fayissa and et al. (2007) investigated the impact of tourism on economic growth
and development in Africa. They used panel data of 42 African countries over the
1995 to 2004.. The results show that these countries could enhance short run growth
by strategically strong tourism industries.

Lee and Chang (2007) using new heterogeneous panel cointegration technique,
investigate the long run and causality relationship between economic growth, tour-
ism development and Exchange rate for OECD and non-OECD countries. They re-
sult show tourism development and real exchange rate have positive impact on eco-
nomic growth but the impact of tourism on GDP of non-OECD countries is more
than OECD countries. Also, inlong run, bidirectional causality is confirmed in non-
OECD countries between economic growth and tourism receipts.

Zortuk (2009) focused on the relationship between the expansion in tourism
and economic growth using Granger causality test based on VECM. Results show that
there islong run equilibrium relationship between gross domestic product and tour-
ism arrivals. He finds that there is unidirectional causality from tourism develop-
ment to economic development in Turkey. This study used quarterly data over the
19901 to 2008q3.

Arslanturk and et al. (2011) using the rolling window and time-varying coeffi-
cients estimation methods, investigated the Granger causality based on Vector Error
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Correction Model (VECM) between economic growth and tourism receipts in tur-
key from 1963-2006. They result show that GDP does not have predictive power for
tourism receipts, and also tourism receipt positively Granger causes GDP after early
the 1983s. This means that tourism receipts have a positive impact on the economic
growth in Turkey.

Yazdi and Khanalizadeh (2016) in Their paper estimates the coefficients of the
determinants of international tourism demand for the period 1995-2014,in the USA
using the gravity framework. The analysis is based on a panel dataset of tourist arriv-
als among 14, countries using autoregressive distributed lag methods. Also, they did
show that real gross domestic product, consumer price index, real exchange rate and
certain specific events have a significant impact on international tourism demand.

2.2. The Hotel Industry

The competitiveness of a country derives from the performance of its enterpris-
es (Barros, 2005), which certainly include the hotel industry. While a community’s
growth stimulates hotel performances, in turn hotels contribute to the community’s
economic, social, and cultural development (Go and et al, 1994,). The hotel industry
benefits from a destination’s economic growth and stability and community devel-
opments, such as office buildings, retail malls, and entertainment facilities, which
draw both business and leisure travelers and help create demand for hotel rooms.
There are many other factors (e.g., input, process, output, and outcome) that de-
termine hotel industry’s competitiveness. Indeed, hotels utilize input factors and
produce a variety of products and services (outputs), and the nature of these outputs
depends very much on hotels’ strategic and competitive positions in the region. The
impact of these measures in terms of tangible outcomes is reflected by the market
share of the hotel industry and by the price competitiveness of the hotel industry in
the regional market (Tsai and et al, 2009).

But Hotels, as experienced by other businesses, are facing various external
pressures (from communities, competitive forces and also governmental regula-
tions) that push for environmentally friendly practices. In addition, the increase in
environmentally mindful tourists reveals a future trend that could jeopardize the in-
dustry if environmental matters are not addressed.

Furthermore, since few hotels that follow the standards of sustainable tourism,
lack of full awareness about sustainable tourism.

In Iran, there is a huge lack of interest in hotels and industry tourism practices,
sustainable tourism education and awareness, lack of skills in identification and help
to resolve environmental sustainability development challenges and impacts in local
communities and hotel workers, managers and owners, lack of focus on the advantages
of sustainable tourism management, as well as lack of support and encouragement for
sustainable development from central and local governments, public sector, tourism
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and environmental organizations and business sector itself, also there is no effective
implementation to resource management, conservation and long-term planning pro-
grams and this leads us to facing alot of problem in development and sustainability and
in order to eliminate them we need to drag owners, employees and local community
attention on this problem throw this case study and the survey.

Garcia-Pozo and et al. (2013) The purpose of their paper was to analyze the im-
pact on rooms pricing of environmental management practices in the hotels of An-
dalusia (Southern Spain). The results from the regression analysis they showed that
room prices increase when the quality of hotel services is improved by implementing
environmental sustainability measures. This means that consumers positively value
the implementation of environmentally sustainable measures because, by increas-
ing its utility, they are willing to pay a premium price for the service provided.

Siti-Nabiha and et al. (2014,) in study “The Development of a Green Practice In-
dex for the Malaysian Hotel Industry” , the method of developing a green practice
index for the Malaysian hospitality industry, the differences and advantages of this
method compared to the commonly used Delphi method and finally the Malaysian
Green Practice Index for the hotel industry are presented.

Finally, Masa'deh and et al (2017) in this study titled “The Effect of Hotel Devel-
opment on Sustainable Tourism Development In Jordan”, using ANOVA analyzes,
shown a positive impact on the development of the hotel and the development of
tourism. Also, results indicated that there are no significant differences in the im-
pact hotel development on sustainable tourism development in favor of age, educa-
tional level, personal income, work position, and hotel classification.

3. RESEARCH METHODS

3.1. Model specification

Our empirical model investigates the impact of economic growth, Real exchange
rate, Hotel numbers and trade on international tourism. The functional link between
these variables yields:
TOUR = f(GDP, HOTEL, EX;, TRy) )

The natural logarithmic transformation of Eq. (1) yields the following equation:

LnTour; = ag + a;LnGDP; + a,LnHOTEL; + a3;LnEX; + asLn TR, (2)
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3.2. Econometric Methods

To analyze the dynamics of growth domestic product, real exchange rate, trade
and hotel development on tourism industry in IRAN, we first used the traditional
unit root tests of ADF in order to show that all variables used in analysis are not I(2).
Secondly, by using Autoregressive Distributed Lag (ARDL) bounds testing approach,
developed by Pesaran et al. (2001), we examine the long term relationship between
the variables, estimate the long and short term relationship between of growth do-
mestic product, real exchange rate and hotel development and tourism industry and
infer the causal relationships based on a dynamic error correction model (ECM).

3.2.1. ADF Test for Unit Root

To check for such non-stationarity, many tests have been developed, out of
which the Dickey and Fuller (1979) test with the augmentation for the error term
which is not white noise and has the problem of autocorrelation has been used here.
The Augmented Dickey-Fuller (ADF) test tackles the problem of serial correlation of
error terms by incorporating the lagged dependent variable in the equation as addi-
tional repressors (Qayyum, 2002). The ADF equation in general form is given below:

ALY, = o+ BT + pLY;y + N7 Verillyeni + & ©)
Wherei=1,2,3,...,n.
3.2.2. Bounds Testing Approach

The use of the bounds technique is based on three validations. First, Pesaran et
al. (2001) advocated the use of the ARDL model for the estimation of level relation-
ships because the model suggests that once the order of the ARDL has been recog-
nized, the relationship can be estimated by OLS. Second, the bounds test allows a
mixture of (1) and [(o) variables as regressors, that is, the order of integration of ap-
propriate variables may not necessarily be the same. Therefore, the ARDL technique
has the advantage of not requiring a specific identification of the order of the under-
lying data. Third, this technique is suitable for small or finite sample size (Pesaran et
al., 2001).

Regarding the relationship international tourism (TOUR), real domestic prod-
uct (Y), the real exchange rate (EX), commodity trade (TR), hotel development (HO-
TEL). we specify the following equation:

ALnTOUR, = a, + ¥, a;;ALnGDP,_; + ¥, a,;ALnHOTEL,_; +
Z?:l a3iAEXt_i + 2{;1 a4iALnTRt_i +A ECMt_l + U (4')
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a1, a2, a2, a3 and a4 correspond to the long-run relationship in Equation. Where
ECM t-1 is the error correction term which is gained from the following estimated
cointegration equation:

ECM, = LnTOUR, — a, + ¥, a;;ALnGDP,_;
Yir,a,ALnHOTEL,_; + XiL; a3;ALnEX,_; + Z =, a4ALnTR 4 (4)

3.2.3.Granger Causality Analyses

In the final step, we can usage Granger causality testing to examine the pres-
ence of any bidirectional causal link across the variables under review. To this end,
we run the pairwise Granger causality tests and the vector error correction model for
the short- and long-run relationships, respectively. Two phases are suggested by En-
gle and Granger: the first stage recovers the estimated residuals from Equation (2),
while the second stage estimates the parameters related to the short-run adjustment.
The estimation of the dynamic vector error correction model is given as follows:

'ALn TOUR, T Bi1 Biz Biz PBis Bis][ALnTOUR,
ALnGDP; B21 B2z B2z PBas Bzs ALnGDP

ALnHOTEL |= C3 +Zf=1 Bs1 Bsz B3z PBss Bss||ALnHOTEL|+
ALnEX; Bar Baz Baz Bas Bas ALnEXq
ALnTRt . Bsi Bsz Bss PBsa Bss ALnTR

€1t

}\2 €2t

A3 |ECM(_; + | &3t

Ay €4t

[Asg €5t (5

ECMt-1 is the lagged error-correction term. Residual terms are uncorrelated
random disturbance term with zero mean and i's are parameters to be estimated.

4. DATADESCRIPTION

We obtain annual data for the period 1983-2015 in Iran. The variables that are
included in the empirical analysis are international tourism (TOUR), which is de-
fined as the total number of inputs, real GDP (Y), which in the fixed price of 2010,
the real exchange rate (EX), commodity trade (TR), Measured as its share of gross
domestic product and hotel development as the total number of hotels defined. The
data are derived from the Database Development, Database of Word Bank and the
Statistics Center of Iran. All variables have been transformed into natural logarithms
for analysis. We used E views 10 to do the analysis.
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5. EMPIRICALANALYSIS AND RESULTS

In this experimental research we used Augmented Dickey-Fuller Stationary
unit root tests to check for the integration order of each variable. We use unit root
tests to ensure that no variable is integrated at I (1) or beyond. We have used the ADF
unit root test to check for stationarity. The results in Table 1. show that all variables
are non-stationary at their level form and stationary at their first differences.

Table 1.: Augmented Dickey-Fuller Stationary Test Results

e | S0 | g | v | S | G |
LnTOUR -2.957110 0.9731  DLnTOUR  -4.46064™  -2.960411 0.0015
Ln HOTEL -2.986225 1.0000  DLnHOTEL = -4.468139™  -2.960661 0.0013
Ln GDP -2.967767 0.9109 DLnGDP  -2.961693**  -2.967767 0.0506
LnEX -2.976263 0.0210 DLnEX  -3.591443**  -2.960411 0.0011
LnTR -2.6274.20 0.3133 DInTR  -5.542487"* -2.976263 0.0001

Notes: (*) and (**) indicate 1% and 5% significance level respectively
Source: Author’s Estimation using Eviews 10.

In this study, the F-statistics are calculated over significant critical values of all
levels. The guideline says that if the F-data calculated is greater than the critical val-
ue, the variables maintain long-term communication among them. In this situation,
the variables of this study are the long-term sequel among them, which means that
the variables of this study move together, since the F-statistic is too high a significant
level (see Table 2.).

Table 2.: The critical values of bound test

Computed F- statistic: Critical values
6.2739
Lower bound I(o) Upper bound I(1)
1% significant level 4.280 5.840
5% significant level 3.058 4223
10% significant level 2.525 3.517

Source: Author’s Estimation using Eviews 10.

Therefore, based on the ARDL approach the long run nexus model is as follows:
The null hypotheses of no cointegration are rejected, implying long-run coin-
tegration relationships amongst the variables. The VECM is set up for considering
short and long-run causality. The optimum lags are selected relying on minimizing
the Akaike Information Criterion (AIC). The maximum lag order 3 was set. With that
maximum lag lengths setting, the ARDL model is selected using AICARDL (3, 3, 0, o,
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1) represents the ARDL model in which HOTEL, TR, EX and GDP take the lag length
3.3,0,0,1 respectively. All estimated coefficients can be interpreted aslong-run elas-
ticities, given that variables are expressed in natural logarithms in Table 3. The long-
run coefficients of TOUR, HOTEL, TR, EX and GDP estimated from these techniques
have the same magnitude at the 5% significance levels.

Table 3.: Long-run Estimation Results

Dependent Variable: LnTOUR

Variable Coefficient Std. Error T-Statistic Prob
Ln HOTEL o.05™* 0.028808 1.9594:20 0.0567
InTR 0.36** 0.170985 2.1374.31 0.0474,
LnEX 0.67** 0.181686 3.697721 0.0018
Ln GDP 2.70™* 0.333526 8.125152 0.0000
C -62.164966** 9.453305 -6.576003 0.0000

Notes: (*) and (**) indicate 1% and 5% significance level respectively
Source: Author’s Estimation using Eviews 10.

The results indicate that all estimated coefficients are statistically significant.
Based on these are international tourism results, we show that real GDP and Real ex-
change rate are the two major drivers in increasing international tourism. Moreover,
the estimates indicate that a 1% increase in Hotel development, merchandise trade,
Real exchange rate and real gross domestic product leads to higher Respectively in-
ternational tourism (the total number of arrivals) by 0.05%, 0.36%, 0.67%, 2.7% in
the Long run.

The results of the short causality are described in Table 4. The error correction
mechanism (ECM) is used to check the short-run relationship among the variables.
The coefficient of ECM t-1 which indicates that speed of adjustment for short-run to
research in the long-run equilibrium is significant.

Table 4..: Error correction model (ECM) for short-run elasticity ARDL (3, 3, 0, 0, 1)

Dependent Variable:

DLnTOUR

Variable Coefficient Std. Error T-Statistic Prob
Ln HOTEL 0.30%* 0.59134, 5.093792 0.0001
InTR o.a7** 0.102059 1742213 0.0095
Ln EX 0.32%* 0.061175 5.342949 0.0001
Ln GDP 1.55"* 0.219634, 7.081198 0.0000
ECM (-1) -o.75** -5.1889 -5.032792 [0.0000]
R-Squared 0.998815

Akaike info

Criterion 492618
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Dependent Variable:
Schwarz
Criterion 37.8141
F-Statistic 7.8933 0.000
Durbin-Watson 2.0917

Notes: (*) and (**) indicate 1% and 5% significance level respectively
Source: Author’s Estimation using Eviews 10.

The speed of adjustment process restores the equilibrium. The relatively high
coefficients imply a faster adjustment process. The values of the coefficients of
ECMt-1 (-0.75) indicating that the variables will adjust to the long-run equilibrium
in about 1.33 period following a short-run shocks.

The estimates indicate that a 1% increase in Hotel development, merchandise
trade, Real exchange rate and real gross domestic product leads to higher Respec-
tively international tourism (the total number of arrivals) by 0.30%, 0.17%, 0.32%,
1.55% in the short run.

Table 5.: VECM Granger Causality results

Short run Longrun
Variable  DLnTOUR o' DInTR  DLnEX ~ DLnGDP  ECM(-1)
DLnTOUR . 5.2313%* 16.8986%* 22.8848%* 13.8555** 26.9250%*
[0.022] [0.001] [0.000] [0.001] [0.000]
DLn 5.3699** ) 0.17496 23.3308%* 0.91649 20.9971%*
HOTEL [0.020] [0.676] [0.000] [0.338] [0.000]
16.1799™** 2.2975 B 6.6534** 53153 6.1531**
DInTR [0.001] [0.130] [0.010] [0.466] [0.003]
DLn EX 9.1984**  0.3547E-4 5.0361** ) 7.5785** 25.0319**
. [0.002] [0.995] [0.025] [0.023] [0.000]
.39402%* 6.3219** .030815 19565 B 5.0566**
DLn GDP [0.005] [0.042] [0.861] [0.658] [0.025]

% >y means x Granger causes y.
Note: ** denote the statistical significance at the 5% levels.
Source: Author’s Estimation using Eviews 10.

The results from the causality test reveals a short-run bidirectional causality
running between all Variable to international tourism at the 5% significance level.
The error correction term is statistically significant for all Variable equations.

6. DISCUSSION AND CONCLUSIONS

The purpose of this research was to investigate the effect of Hotel development,
merchandise trade, Real exchange rate and real gross domestic product on interna-
tional tourism (the total number of arrivals). In Iran, we use the ARDL distributive
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auto regression model using the World Bank statistical data for the period 1983-
2015. The results of the proposed model suggest that there is a significant and posi-
tive effect of all proposed model variables on the international tourism (total number
of arrivals) in the long run and in the short run. Granger’s causality test also reflects
the fact that there is a two-way causality relationship between all variables with inter-
national tourism (the total number of arrivals) in Iran.

It has been concluded from passing all statistical tests related to the matter that
the model is stable. In other words, the coefficients seem to follow a stable pattern
during the estimation period. As a result, the model proves to be usable for decision-
making purposes, and its results to be relevant and merit.

Therefore, a very important point that the results of this research show is that
the development of hotels can increase both the short and long term of the number
of international tourism to Iran, so in this regard, the development of the necessary
technologies to increase this industry should be It will be on the agenda of the private
and public sector of Iran. Also, the greatest impact on the increase in the number of
tourists entering Iran is the real effective exchange rate and real GDP. In case, eco-
nomic goal is to cause an increase in tourism industry, then the long run nature of
this relationship will come in handy.

As a matter of fact, Now, the territorial tourism industry is developing by us-
ing some sustainable tools the global accession networking, green economy jambs,
which makes easier way to manage tourism information and reveal structural market
changes. Also, tourism environment serves also for share to sustainable regional de-
velopment bringing people into closer contact with nature. Finally, descriptive and
general indicators are pointing to the difficulties to investigate properly the sector
impacts for sustainable tourism development.

Such diversity of activities in regional level leads on findings on different sus-
tainable tourism impacts, with the identification of positive and negative impacts.
Their evaluation is required for keeping the framework of national tourism industry
with new findings for improving it by clustering.

Hence, our results suggest that government in Iran country should provide:

(1) More incentives for private investors in hotel development.

(2) Avoid exchange rate fluctuations for increase Sustainable Tourism Development.
(3) Improve in infrastructure economic for trade Openness development

(4) Develop economic policy tools that stimulate the tourism industry.

(5) Better education for the tourism work force.

(6) Improvement in marketing skills.

(7) Promotion of cultural and natural resources for growth tourism industry

(8) More resources should be allocated to tourism and travel industries.
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In the end, the main target This research is of providing updated knowledge
on concepts, ideas and empirical studies on competitiveness in the base of tourism
development and the hotel industry and should help, to a large amount, research-
ers in advancing from existing knowledge bases. Further research work on critical
subject in the competitive methods, competitive forces at the industry, firm-specific
level, as well as the destination level, have also been suggested. By such work and the
development of suitable methodologies for evaluation and significant indicators for
future benchmarking, the understanding of the ever-changing parameters, policies,
and institutional elements in the trade environment that impact future competitive-
ness in the hospitality and tourism sector can be better enhanced.
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