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Investment and financial constraints in Hungarian agriculture

We investigate credit market imperfections in Hungarian agriculture. We find evidence for presence of credit market imperfections in full sample. Farmers with low debts and using mainly rented land are liquidity constrained. We find also evidence for the presence of soft budget constraint for high debt and corporate farms.
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1. Introduction

There is a wealth of literature on the effects of capital market imperfections on the investment, but research for transition countries is still limited (e.g. Budina et al., 2000; Konings et al., 2003; Lizal and Svejnar 2002; Rizov 2004). Although credit market imperfections may play more important role in farm investment in these countries, there are just a few papers focusing on this issue (Petrick, 2004; Latruffe, 2005). Previous research provided evidence for existence of capital market imperfections. Other motivation of research for investment issue in transition economies is usually to test the persistence of soft budget constraint during nineties If soft budget constraint is still working that may lead to a postponed restructuring (Kornai, 2001). Soft budget constraint may be more important in agriculture because governments supported more farmers due to preparing them to the EU accession than firms in manufacturing. In this paper we use a panel dataset of farms between 2001 and 2005 to investigate the role of financial constraints on the investment behaviour of Hungarian farms. The section 2 outlines the methodology. Data and results are reported and discussed in section 3; with a summary and some conclusions presented in section 4.
2. Background

Standard accelerator model assuming perfect capital markets can be applied in order to test for discrepancy between internal and external finance (Fazzari et al., 1988). However, capital markets in transition countries are probably more subject to imperfections due to transaction costs and information asymmetries especially for farmers. If liquidity variable is positive and significant this implies capital market imperfections. Our starting point is to estimate the standard accelerator model which has following specification:
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(1)
where subscript i describes to the i-th farm and subscript t refers to the t-th period; 

Kit-1 is the stock of capital, by all tangible assets;
Iit denotes gross investment between period t and t-1, calculated as the change in capital stock (net investment) plus depreciation in value; values in period t were deflated by the input price index with base year 2000; 
Qit stands for the change in output sales value between period t and period t-1; values in period t were deflated by the output price index with base year 2000; 
CFit-1 denotes the real cash flow of the farm, defined as before tax profits plus depreciation. Explanatory variables is normalised by the stock of capital to control size effects.
Following Konings et al.(2003) we estimate equation (1) in first differences to control for unobserved farm level fixed effect and possible measurement error: 
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(2)

We estimate equation (2) with General Methods of Moment (GMM) using instruments the explanatory variables dated t-2. The estimated model includes year dummies to control for unobserved macroeconomic shocks.
3. Data and results

The analysis is based on Hungarian Farm Accountancy Data Network (FADN) private farms database. In 2005, the Hungarian FADN system data were collected from 1940 farms above 2 European Size Units based on representative stratified sampling according to four criteria: legal form, farm size, production type and geographic situation. The database contains data of 1546 private farms and of 394 economic organizations, but the number of observations decreased to 766 farms in a balanced panel between 2001 and 2005. Following Benjamin and Phimister (2002) we imposed outlier rules by removing farms if investment capital ratio above 99 per cent in absolute value. The final sample contains 477 observations per year including 356 private farms and 121 economic organizations.

Table 1  Summary statistics (average)
	
	2001-2002
	2002-2003
	2003-2004
	2004-2005

	Number of farms with 

positive investment/capital
	305
	130
	237
	381

	Investment/capital
	-0.01
	-0.22
	-0.02
	0.07

	Cash flow/capital
	0.12
	0.15
	0.09
	0.24

	Growth of sales/capital
	0.08
	-0.05
	0.21
	-0.05

	Debt/asset
	0.18
	0.18
	0.18
	0.21

	Owned land
	28.51
	28.87
	29.83
	30.30

	Total land
	268.55
	271.78
	268.47
	272.63


Summary statistics of the relevant variables are reported in Table 1. First striking evidence is that the average of investment to capital ratio is negative except last year. Corresponding numbers in 2000 were 0.131 for France and 0.160 for Poland respectively (Latruffe, 2005). Similarly, changes in sales to capital have also negative values in 2002 and 2004. However, the debt to asset ratio is fairly stable over time. Note, that Benjamin and Phimister (2002) reported higher value for France and UK. In sum, the level of investment to capital ratio is low for Hungarian farmers and their majority probably have to face with financial difficulties.
3.1. Test of credit market imperfections
We estimate two versions of equation (2) in full sample. The first version is the simple accelerator model without liquidity variable, while in the second version the cash-flow variable is added. To test sensitivity our estimation, we have reestimated the second version of model for a sample excluding farm-years with negative investment capital ratios. The first column in Table 2 reports the neoclassical investment equation, while the second and third columns show the augmented model. The Sargan test of over-identifying restrictions does not reject the validity of the instruments. The coefficients on first differences of sales are positive and significant for all estimations implying that accelerator model is an appropriate representation for describing investment behaviour of Hungarian farmers. The cash flow variable has a positive and significant effect on investment for full sample. This suggests that liquidity constraints are relevant for Hungarian farmers in the full sample. In other words, credit market imperfections have impact on investment decision.
Table 2 Results of the accelerator model
	Dependent variable: I/K
	I
	II
	III

	Q/K
	0.019***
	0.030*
	0.031***

	CF/K
	
	0.029***
	0.018

	Sargan test
	0.586
	0.621
	0.285

	N
	954
	954
	618


Note: significance levels are* 10 per cent, ** 5 per cent, ***1 per cent, 
3.2. Identification of severely constrained farms
In this section we use farm characteristics to classify farms that can be considered to differ in their liquidity constraints. Similarly to other studies on agriculture, we split our sample according to the farms’ characteristics: indebtness, land ownerships and organisation forms. After Benjamin and Phimister (2002) we define high and low debt farms respectively as those with debt-to asset ratio greater than 0.3 and less than 0.2 in each year. Surprisingly, the coefficient of clash flow variable is positive and significant for low debt farm, whilst it is insignificant for high debt farm (Table 3). This suggests that investment demand was more sensitive farmers with lower debt. However, high debt farms sub sample contains farms which have much more government’s supports than low debt farms. We may argue that lack of financial constraint may be a sign of the soft budget constraint for high debt farms. 
Table 3 Results by indebtness

	Dependent variable: I/K
	low debt
	high debt

	Q/K
	0.029***
	0.039**

	CF/K
	0.060*
	0.029

	Sargan test
	0.185
	0.720

	N
	584
	255

	I/K (mean)
	-0.060
	0.000

	CF/K (mean)
	0.149
	0.128

	Total support (mean)a
	17109
	112357


Note: significance levels are* 10 per cent, ** 5 per cent, ***1 per cent, a Euro

There are different classifications for define the owned and tenant farms. After Benjamin and Phimister (2002) mainly tenanted and mainly owned farms defined as those with more than 95 per cent land and less than 50 per cent farmed land tenanted. Latruffe (2005) proposes a different threshold for distinguishing of tenant and owned farms. She identifies tenant farms, where the share of owned land less than 83.4 per cent, otherwise owned farmed. We use both approaches in our estimations to check the robustness our results. 
Both methods yield a similar results, cash-flow variable is positively and significantly related to the investment for tenant farms, while for owned farms there is no significant effects of cash-flow on investment (Table 4). This implies that owned farms are not liquidity constrained, due to lower level investment, less favourable financial situation and using land as deposit for long term loan. The relatively low level of subsidy corresponding with insignificant cash-flow coefficients probably is not a sign of the soft budget constraint. Tenant farms probably are more active in investment with better financial situation, but they can have some difficulties with access to external funds, despite of relatively generous support.
Table 4  Results by land ownership

	Dependent variable: I/K
	tenant
	owned
	mainly tenant
	mainly owned

	Q/K
	0.032***
	0.043**
	0.034***
	0.042**

	CF/K
	0.040**
	-0.001
	0.044**
	-0.005

	Sargan test
	0.421
	0.930
	0.166
	0.936

	N
	595
	359
	437
	326

	I/K mean
	-0.042
	-0.046
	-0.025
	-0.042

	CF/K mean
	0.171
	0.113
	0.184
	0.108

	Total support (mean) a
	62233
	8747
	81228
	8576


Note: significance levels are* 10 per cent, ** 5 per cent, ***1 per cent, a Euro

Finally, we divide the farms into two groups according to organisation forms. Interestingly, cash-flow has no significant effects on investment by organisations forms (Table 5). This contradicts our a priori expectations that family farms are more sensitive to financial constraints than corporate farms. We may argue that insignificant coefficients may be a sign for soft budget constraint, but two groups differ markedly to each other regarding to their investment level, financial situation and mean level of subsidy. Family farms invested less with better cash flow and less subsidy. Insignificant cash flow coefficients for family farms are rather a sign of financial weakness. Corporate farms invested more with less favourable financial situation and high level support, implying rather the existence of soft budget constraint.
Table 5  Results of the accelerator model by organisation forms
	Dependent variable: I/K
	family farm
	corporate farm

	Q/K
	0.026***
	0.033*

	CF/K
	0.023
	0.048

	Sargan test
	0.816
	0.640

	N
	712
	242

	I/K (mean)
	-0.060
	0.002

	CF/K (mean)
	0.179
	0.057

	Total support (mean) a
	7092
	142025


Note: significance levels are* 10 per cent, ** 5 per cent, ***1 per cent, a Euro

4. Conclusions

In this paper we use an augmented accelerator model of investment for a panel of Hungarian farms for the period 2001 and 2005. Similarly to earlier studies focusing on transition countries we find evidence for credit market imperfections in full sample. Our sub sample estimations results with sample split based on indebtness, land ownership and organisation forms highlight that the degree of financial constraint varied between farms. Farmers with low debts and using mainly rented land are liquidity constrained. We find also evidence for the presence of soft budget constraint for high debt and corporate farms.
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