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Investigating the Effects of Decreasing Transaction Costs on Macro Economic Variables in Agriculture Sector of Iran: Application of (Dynamic Computable General Equilibrium Model)

ABSTRACT
Transaction cost is one of the major obstacles to the participation of producers and it creates a price gap in the market. In this study we assessed the effect of decreasing transaction costs on macroeconomic variables in agriculture sector of Iran. The data used in this research extracted from 2006 social accounting matrix. To investigate the effect of decreasing transaction costs on macroeconomic variable in agriculture sector, the dynamic computable general equilibrium model used in GAMS software during the period of 2006-2013. The results show that transaction cost's reduction caused increasing of consumption, employment and production at the most years of study, in contrast it caused a reduction of inflation, export and import rather than basic state.
 Following this policy, rural household consumption and inflation had the most positive and negative affection respectively.
Keywords: Transaction cost, macroeconomic variables, dynamic computable general equilibrium model, agriculture sector.
INTRODUCTION
Agriculture is the largest economic sector after service sector. It supplies 12% of gross domestic production, 23% of employment, 25% of non-oil export and 85% of food requirements of Iran (Agriculture Organization, 2013).
Crucial role of agriculture in food security leads to the importance of this sector in the national economy (klich and kad khodai, 2012).
One of the most challenges of the agricultural sector in developing countries is, orientating agricultural to produce for market or sell (Hosseini et al., 2010). The function of food markets in many developing countries is hampered by the high transaction costs involved in market exchange. These costs result in a large price band, expressing the difference between farm prices and consumer prices (ruijs et al., 2004).
Overall transaction cost has great impact on macroeconomic variable such as: production, investment, employment and exports in developing countries. However, it leads to smaller scale and reduces their fixed capital and ultimately reduces investment in private sector (North, 1989).
Moreover, these costs have led a concomitant increase in unemployment and inflation (Sameti et al., 2004). In addition, transaction costs increase the real interest rate loan resulting in low efficiency of lending institution and reduce interaction between bank and farmers (Hosseini et al., 2010).
 In Asia, transaction cost is one of the main barriers to rural farmer's access to formal credit interchange fees charged (Izumida, 1993).
Olumola (1999) also stated that High transaction costs of borrowing cause that, they refuse to borrowings or ask it from informal sources.
Many studies have noted that transaction cost is one of the effecting factors on poor and small and medium enterprises access to credit markets. 
The importance of these costs is known as the North believes that, overall economic function of countries has a direct relationship with transaction costs. Since there are high transaction costs in the Iran economic structure so their reduction is an important factor to develop economic activities.
Coase also proposed a theory early 60 that named, transaction cost economics. This theory against traditional neoclassical economic theory assumes that trade or exchange does not occur in a frictionless environment.
There are numerous definitions for transaction costs. In general, any type of exchange is a type of contract and any contract has costs, the costs include measurements and legal features costs which are to be exchanged also, Support the implementation of the agreement has cost that this type of cost known as transaction cost. (Monsef, 2005)
In Other definitions, researchers divided this cost into two categories: fixed and variable transaction costs. Fixed transaction costs associated with search, information, bargaining, decision-making, follow-up and legal measures costs that have nothing to do with trade volume.
On the other hand, the variable transaction costs cost change by the amount of trade exchange, which includes transportation and incomplete information cost that 
Change effective paid and received prices by buyers and sellers. ( Hosseini et al., 2009).
Coase (1937), also introduced the concept of transaction costs in form of information, negotiation, supervision, coordination and implementation cost. In other subdivision transaction cost was divided in two categories of cost including, intangible costs (cost of transportation, communications, legal) and intangible costs (uncertainty, moral hazard, etc) (Holloway et al., 2000).
Theoretical and experimental studies in recent decades have opened new ways to study new institutional economics and transaction cost economics. So we review some studies in the world connection with transaction cost.
OVERVIEW OF RESEARCHES
Barsly et al (1998) examined the effect of transaction costs on the volume of trade and price. By collecting data from several stock market for agricultural products and assess the information they conclude that higher transactions costs significantly reduces volume but has no significant effect on prices.
Kay et al. (2000) also studied supply response of Mexican corn farmers according to fixed and variable costs. First they apply a pattern, to test the presence or absence of fixed and variable costs and have concluded that both types of transaction costs should be considered in the estimation of the empirical patterns they also concluded that reducing transaction costs by improving the transport system and improving organization for marketing will increase production through increasing participants in the market.
Ruijs et al (2004) investigated the effect of transaction costs reduction on the function of food markets in developing countries For Burkina Faso. A partial equilibrium model is used to analyze the short-term effects of reduced costs on price
Formation, inter-regional cereal trade, and farmers and traders storage strategies. The results showed that reduction of transaction cost has direct impact on food prices and food availability and by declining transaction costs, both consumers and farmers will benefit simultaneously.
Khaledi and Hosseini (2007) examined the impact of transaction costs on producer's participation in the market. Data used in this study contains information of rice producers in 2005. By Using econometric estimates they concluded that distance of farmers to market and poor condition of roads have negative impact on the probability of farmer's partnership as seller in market.
Sameti et al (2007) also studied transaction costs role on recession inflation from 1981 to 2000 by using the equations system and error correction method, test the hypothesis that the transaction cost is the most effective factor on recession inflation rise in Iran. The data obtained from statistical sources. The results showed that transaction costs have a positive impact on unemployment and inflation, at the same time they increase unemployment and inflation. So the transaction cost is one of the causes of recession inflation in Iran.
The majority of researches have been done on transaction cost, pay to the importance of this cost from the aspect of access to the financial markets. While the present study emphasizes on transportation costs as the most important part of this cost. 
Methodology
In this study in order to investigate the effect of transaction costs reduction on macroeconomic variables of agricultural sector in Iran, dynamic computable general equilibrium model is used. This solve in two stages in the GAMS e software:  the first step is calibrating model. In other words, the model parameters estimate so that, after solving the model, decision variables are equal with their actual amount at present time. In the next stage, after that necessary confidence to the outputs of the model were achieved, by changing the parameters of the transaction cost model, decision variables change over the next few years will be investigated.
The database for the CGE model was obtained from the 2006 social accounting matrix (SAM) reported in central bank.
The model has three components. The first reflects all the payments to and from economic factors that are registered in the SAM, following the same disaggregation of factors, activities, commodities, institutions and transaction cost shown in the matrix. The second component is the equations that represent the behavior of the different institutions and economic actors. The third component is the system constraints that have to be satisfied covering factor and goods markets and macro balances for savings and investment, the government, and the current account of the rest of the world.
Commodities divided into two categorize, tradable and none tradable. Factors include capital and labor, rural and urban labor separated in this model.
There are three institutions in this model: household (urban and rural), government and rest of the world.

Table 1- dynamic computable equilibrium model
	Explanation	Symbol                              		Symbol
	
		Explanation	Symbol

	Non tradable commodities cNCT         
	a A                                             activities

	fF                                              factors     
	c C                                      	commodities

	    h H                                households             
	Tradable commodities	cCT


	
	
	
	VARIABLES

	Explanation
	Symbol    
	Explanation
	Symbol

	Quantity  demand of factor f from  activity a
	QFfa
	Government expenditures
	EG

	Quantity supplied of factor
	QFSf
	Household expenditures
	EHh

	Quantity  consumed of commodity c by household h
	QHch
	Exchange rate
	EXR

	Quantity  of commodity c as intermediate input for activity a
	QINTc
	Activity price
	PAa

	Quantity of investment  demand for commodity c
	QINVc
	Domestic price
	PDc

	Quantity of import of  commodity c
	QMc
	Export price
	PEc

	Composite supply
	QQc
	Import price
	PMc

	Aggregate quantity of domestic output of commodity
	QXc
	Composite commodity price
	PQc

	Foreign saving
	FSAV
	Value-added price
	PVAa

	Average price of factor f
	WFf
	Aggregate producer price for commodity
	PXc

	Income of factor f
	YFf
	Quantity of activity a
	QAa

	Government revenues
	YG
	Quantity sold domestically of domestic output
	QDc

	Income of domestic institution from factor f
	YIFif
	Quantity of export
	QEc

	household revenues
	YHh
	Investment adjustment factor
	IADJ

	Dummy variable
	WARLAS
	Marginal propensity  to save for nongovernment
	MPSh



	
	
	
	Parameters

	Explanation	Symbol
	
	             
	Explanation     
	Symbol

	Share for domestic institution I  	shryif
in income of factor f                                                    
Direct tax rate for household h		tyh
indirect tax for household h	      intxa                              

Exponent for factor f to production 	

Yield of output c per unit of a  		

Armington function share parameter  	                           	

CET function share parameter		

Armington function exponent		

CET function exponent		

Armington function shift parameter		

CET function shift parameter		

Marginal share of consumption spending	
 on home commodity c	
to i i' transfer from	trii'
to i factor f transfer from	trfi
to i' i transfer rate from	trrii'
cash subsidy of household	csh
c to c' transfer from	      trcc'	
balance of payment surplus	sbp                  
Government saving 	gsav        
	Efficiency parameter in the CGE	ada
 activity function  	
Armington function shift parameter	aqc
function shift parameter ‍CET	atc
consumer price index   	cpi
weight of commodity c in the	cwtsc
 consumer price index 	
export price(foreign currency)	pwec
import price(foreign currency)	pwmc
government consumption demand	qgc
 for commodity	
quantity of commodity demand	qtc
 as trade input 	
import tariff rate	tmc
tax rate for activity a	taa
transaction cost rate for commodity	strc
  initial transaction cost rate for commodity	str0c
subsidy rate for commodity	sqc
initial subsidy rate for commodity	sq0c
subsidy rate for activity a	saa
initial subsidy rate for activity a	sa0a
base year quantity of private	qinvbarc
 investment demand                       	
quantity of c as intermediate	icaca
 input per unit of activity 	
cash subsidy of production for a	          	 	pcsa


	description
	Domain
	Equation
	#


	Import price
	


	
	1

	Export price
	


	


	2

	Absorption
	


	



	3

	Market output value
	


	


	4

	Activity price
	


	


	5

	Value added price
	



	


	6

	Activity production function
	



	


	7

	Factor demand
	


	


	8

	Disaggregated intermediate input demand
	



	


	9

	Output aggregation function
	


	


	10

	Composite supply
(Armington function)
	



	

	11

	Output transformation(CET)
	


	


	12

	Import-domestic demand ratio
	


	


	13

	Composite supply
	


	



	14

	
Export domestic 
supply ratio
	



	


	15

	Output transformation for non-export commodities
	



	


	16

	Factor income
	
	


	17

	Institutional factor income
	
	YIFif = shryif.YFf
	18

	Household income
	
	


	19

	Household expenditure
	
	




	20

	Household consumption demand for home commodities
	


	


	21

	Investment demand
	


	



	22

	Government expenditure
	
	


	23

	Factor market
	

	


	24

	Government revenue
	



	


	25

	Composite commodity market
	
	

	26

	Current account balance for rest of the world
	
	



	27

	Balance of saving and investment
	
	




	28

	Consumer price index


	
	


	29



The static model is solved for a basic year, and then The process of production factor growth, household consumption  have been added to model to make it dynamic and it assumed that the values of these variable in each period are equal to the amounts of them in last period plus their annual growth. 
QF(F,A,T+1)=(1+rt). QF(F,A,T)
QH(C,H,T+1)=(1+rt). QH(C,H,T)
Results and Discussion
This study examines the effect of transaction costs on the agricultural macroeconomic variables from 2006-2013. Three scenarios: 1, 2 and 3 percent reduction of transaction cost rate have been tasted then we estimate its changes than basic model. 
According to Table 4-1, by reducing the transaction costs of the agricultural sector, production variable increase in all years except for 86.
Changing trend of employment in such a way that, for the whole years 3 percent reduction in transaction cost rise this variable much more. For example following reducing transaction cost by 1 percent, urban employment rate increases by 0.59 percent and by falling the costs by 3 percent this variable increases to 0.7 percent.
By reducing transaction costs, rural and urban consumption increase as compared to the basic model due to falling commodities price by transaction costs decrease.
3 persent reduction of these costs affected this variable more than other scenarios in all yares except for 86 that, 1 percent fall affected this more.
As can be seen in Table 4-1, transaction costs decline has more effects on rural consumption and employment than urban, it can result from decreasing transportaton cost  and costs of market access or increasing  rural income by increasing agricultural production.
 In contrast, by reducing transaction costs, inflation, exports and imports variables falling than the basic model, among these variables, inflation faced whit the more changes, that The greatest decline was observed in the third scenario. It arises from the fact that when the transaction cost decrease, the supply cost and commodities price fall, so price level reduction also occurs. 
In the case of export and import, except with 86, the largest decline in all years observes in first scenario. Exports reduction can be due to further increases in production than consumption, following above policy, falling imports indicate that, the increase in production to the extent that,  not only compensate domestic consumption increasing but also it causes to reduce dependence on imported goods.
By Comparing these variables in the different scenarios, can be observe that by reducing transaction cost in agriculture sector, household consumption face with the greatest increase, that can indicates director and stronger ties of this variable  to transaction cost than others.
Table 2- estimation of the effects of  transaction cost reduction on variables
	2013
	2012
	2011
	2010
	2009
	2008
	2007
	2006
	Scenario
	
	Variable

	7.32
	8.17
	8.94
	9.49
	8.59
	6.25
	3.90
	0
	1%
	Urban
	

Consumption

	10.09
	10.58
	10.96
	10.8
	9.15
	6.66
	3.84
	0
	2%
	
	

	12.69
	12.86
	12.91
	12.04
	10.22
	7.07
	3.59
	0
	3%
	
	

	21.47
	20.68
	19.9
	16.55
	13.35
	8.86
	5.78
	0
	1%
	Rural
	

	24.19
	23.04
	21.89
	17.84
	14.16
	9.26
	5.71
	0
	2%
	
	

	26.75
	25.28
	23.8
	19.08
	14.96
	9.66
	5.45
	0
	3%
	
	

	6.94
	6.44
	5.67
	3.07
	1.67
	0.58
	0.27
	0
	1%
	Urban
	

Employment

	8.02
	7.08
	6.2
	3.4
	1.87
	0.65
	0.05
	0
	2%
	
	

	8.7
	7.67
	6.69
	3.72
	2.06
	0.7
	0.35
	0
	3%
	
	

	12.94
	11.32
	9.69
	5.69
	3.39
	1.48
	0.79
	0
	1%
	Rural
	

	12.88
	11.48
	10.16
	5.98
	3.57
	1.54
	0.61
	0
	2%
	
	

	13.48
	12
	10.59
	6.26
	3.74
	1.59
	0.26
	0
	3%
	
	

	2.6
	2.23
	1.86
	1.14
	0.67
	0.27
	-0.21
	0
	1%
	
Production

	5.02
	4.33
	3.64
	2.23
	1.33
	0.53
	-0.54
	0
	2%
	

	7.28
	6.31
	5.32
	3.29
	1.96
	0.78
	-1.22
	0
	3%
	

	-4.57
	-6.12
	-7.39
	-8.55
	-8.02
	-6
	-3.96
	0
	1%
	
Inflation

	-5.85
	-6.92
	-7.91
	-8.93
	-8.3
	-6.17
	-4.05
	0
	2%
	

	-6.53
	-7.51
	-8.41
	-9.3
	-8.57
	-6.35
	-4.09
	0
	3%
	

	-8.38
	-7.65
	-6.96
	-3.99
	-2.41
	-1.09
	-1.11
	0
	1%
	
Export

	-5.48
	-5.13
	-4.83
	-2.72
	-1.63
	-0.77
	-1.36
	0
	2%
	

	-1.9
	-1.7
	-1.82
	-0.97
	-0.88
	-0.47
	-2.08
	0
	3%
	

	-11.9
	-10.67
	-9.53
	-6.45
	-4.58
	-2.72
	-2.36
	0
	1%
	
Import

	-9.61
	-8.68
	-7.85
	-5.41
	-3.95
	-2.47
	-2.7
	0
	2%
	

	-7.42
	-6.81
	-6.25
	-4.41
	-3.35
	-2.24
	-3.38
	0
	3%
	

	
	Source: Research Results

	
	



	
	
	
	
	
	
	
Conclusion


This study investigated the effect of transaction costs on the agricultural macroeconomic variables from 2006-2013.
To assess the effects, we used dynamic general equilibrium model in GAMS software .The data derived from the social accounting matrix of Iran in 2006.
The results of the investigating effect of transaction cost reduction on macroeconomic variables in agricultural sector depict that, decreasing transaction cost leads to increasing some variables such as consumption and production in most of the years, in contrast, falling inflation, export and import by this policy, we can see the greatest raise in rural household consumption and in contrast the largest reduction in inflation variable compared to basic model.
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بررسی اثرات کاهش هزینههای مبادلاتی بر متغیرهای کلان اقتصادی بخش کشاورزی در ایران (کاربرد مدل تعادل عمومی پویا)
چکیده:
هزینهی مبادله یکی از موانع اساسی برای مشارکت تولیدکنندگان و ایجاد شکاف قیمتی در بازار است. در این مطالعه به ارزیابی اثر کاهش هزینهی مبادله در بخش کشاورزی بر متغیرهای کلان این بخش در ایران پرداخته شد. دادههای مورد استفاده، از ماتریس حسابداری اجتماعی ایران مربوط به سال 1385 استخراج گردید. به منظور بررسی اثر کاهش هزینهی مبادله بر متغیرهای کلان بخش کشاورزی از مدل تعادل عمومی پویا در دورهی زمانی 1392-1385 در قالب نرم افزار GAMS استفاده شد. یافتههای تحقیق نشان داد که کاهش هزینهی مبادله موجب افزایش متغیرهای مصرف، اشتغال و تولید و در مقابل کاهش متغیرهای تورم، صادرات و واردات نسبت به حالت پایه در بیشتر سالهای مورد مطالعه میگردد. بهدنبال اعمال سیاست مذکور، مصرف خانوار روستایی و تورم بهترتیب بیشترین اثرپذیری مثبت و منفی را بهدنبال داشتهاند.
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