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This paper investigates the management infficiencies and the impact of financial monqgement on the performance of Czech individual and corporate crop and livestockfarms.

It employs Data Envelopment Analysis, combinedwith bootstrapping to accountfor statistical variability, and a simultaneous Tobit to account for endogeneity of financial variables. There is a positive relationship between the use of debt and the efficiency of corporate farms, but the relationship is negative for individual farms. This suggests that individual farms mqy use loans for unproductive purposes. Corporate farms are burdened by debts that stemmed from the reform design. These may impede their access to commercial loans and negatively affect fficiency.

Introduction

After more than a decade of transition in the Central and Eastern European countries (CEECs), questions about whether or not one organisational farm type, namely individual farms, is superior to other types, such as corporate structures, are still topical (for a summary of the debate see Gorton and Davidova,2003). The contribution of financial management to farm performance is particularly interesting, as this function is new for all farm managers in the countries in transition. Due to insufflrcient expertise, it could be assumed that financial decision-making creates more difficulties than technical decisions on farming. Moreover, there is no clear-cut evidence about whether or not the corporate farmsthe successor organisations of the former state and collective farmsand the de novo individual farms operate under the same budget constraints. This paper attempts to contribute to these debates by analysing the technical efficiency of both individual and corporate specialised crop and livestock farms in the Czech Republic, and assessing the impact of financial management on farm performance. The main focus is on investigating management inefficiencies rather than size inefficiencies.

The Czech Republic is chosen for three main reasons. First, by 2000 corporate farms were still the prevailing farming structures, accounting for 73 per cent of the total agricultural land [START_REF] Curtiss | Efficiency and Structural Change in Transition Institutional Change in Agriculture and Natural Resources[END_REF]. Therefore, their efficiency and financial performance could strongly influence the performance of the whole Czech agricultural sector. Second, similarly to several other countries in transition, the post-transitional land reform and farm restructuring resulted in numerous individual farms. Altogether, they account for 27 per cent of the total agricultural land. What is specific for the Czech Republic, is that most of the individual farms are relatively large with an average size, measured by the land area, of 28 ha (42 ha if farms below 3 ha are excluded). Against the background of European agriculture, Czech farms are larger than the average holding in the European Union (EU), which was 18.4 ha in 1997 (EC, 2002). Thus, most of the individual farms in the Czech Republic are commercial and not subsistence and therefore the behavioural assumptions about profit maximisation/cost minimisation, which underlie the efficiency estimates, are adequate. Third, some previous studies emphasise that one of the main problem of the Czech farms, particularly the corporate ones, is the high levels of debt (see, for example, Davidova et a1.,2003). [START_REF] Revoltella | Financing enterprises in the Czech Republic: Debt and firm-specific variables[END_REF] identifies a positive relation between the firm size and the stock of debt for Czech enterprises and raises the issue of whether this is a result of past policies of resource allocation favouring larger units, or a reflection of the age of the firm. Therefore, there is an important issue about firms' indebtedness in the agricultural sector of the Czech Republic as well as in the other sectors.

There are several previous studies analysing the productivity and efficiency of the Czech farms. One group of studies focuses mainly on the debate about the superiority of individual farms in terms of farm efficiency (productivity) (Mathijs et a1.,1999;[START_REF] Hughes | Agricultural Decollectivisation in Central Europe and the Productivity of Emergent Farm Structures[END_REF][START_REF] Curtiss | Efficiency and Structural Change in Transition Institutional Change in Agriculture and Natural Resources[END_REF]Davidova et a1.,2003). The second group of studies is related to the EU Phare ACE Project'Micro-economic Analysis of Farm Restructuring in Central and Eastern Europe'. It investigates several determinants of technical efficiency of Czech crop farms located in the South East of the country, focusing on the role of human capital and contracting (Mathijs e/ a1.,2001a,b;Mathijs and Vranken, 2001). Building on these previous studies, this paper expands the analysis in three directions. First, it accounts for the statistical variability of the point estimates of technical efficiency and employs bootstrapping to determine the variability of Data Envelopment Analysis (DEA) efficiency estimates. Recently Brûmmer (2001) and [START_REF] Latruffe | Technical and Scale Efficiency of Crop and Livestock Farms in Poland[END_REF] practice, providing the sample sizes are not so large as to make it impractical. Second, the present study expands the debate about the efficiency advantages of one organisational form with the dimension of farm specialisation, assuming that small scale farming might be more efficient in some specialisations but not in others. This is based on several theoretical pieces of research attempting to define the circumstances under which the motivation of the residual claimant is central to efficiency as opposed to circumstances where the task specialisation is more important (see, for example, Allen and Lueck, 1998). Third, the analysis focuses on the effects of the farm-specific financial performance which has not been researched in any of the previous studies.

The paper is structured as follows. The next section describes the database. The third section explains the methodology employed and the fourth section summarises the results about technical efficiency and its determinants. The discussion of results and conclusions are given in the fifth section.

2.Data

The study uses the 1999 Czech Farm Accountancy Data Network (FADN) dataset based on a sample of bookkeeping farms. Similarly to the EU FADN, it contains detailed farm management data necessary for analysis of farms' technical efficiency. The initial sample included 1,087 farms but after checking for missing or inconsistent data the overall sample used was reduced to 753 farms. From these 753 farms, two sub-samples were constructed according to whether farms specialise in crop or livestock. This study focuses on farms that are predominantly crop or livestock and these farms are referred to as specialised. Defining farm specialisation raises difficult issues and these are always solved in an arbitrary way.

Here, a threshold of 65 per cent is used, meaning that farms for which at least 65 per cent of the value of total agricultural output comes from livestock are classified as livestock farmso and similarly for crop farms.2 Only the farms that satisfy this threshold were extracted from the sample for further analysis. The livestock sub-sample is made up of 88 farms and the crop sub-sample of 256 farms.

Farms also differ according to their management form. Farms are classified as individual or corporate. Corporate farms include limited liability companies, joint-stock companies and producer co-operatives. Producer co-operatives cultivate 29 per cent of the total agricultural land, joint-stock companies and limited liability companies, 22 per cent each [START_REF] Curtiss | Efficiency and Structural Change in Transition Institutional Change in Agriculture and Natural Resources[END_REF].

Producer co-operatives emerged mainly from the previous collective farmso whilst limited liability companies were formed during the privatisation of the state farms. Co-operatives have a wide membership, normally several hundred members, most of whom are absentee landowners. Members contribute voluntarily to the equity capital of the co-operative in the form of cash, land or assets. On exit, members receive their share of investment in cash or in kind. Voting is usually according to the principal of 'one man, one vote' [START_REF] Lerman | Land Policies and evolving Farm structures in Transition Countries[END_REF]. The joint-stock companies emerged from either collective or state farms. They have a large number of shareholders (usually a few hundred). These companies have no requirement to redeem shares for cash or assets in kind. Voting power is proportional to shareholding. Some of the joint-stock companies arc de novo, cteated post-reform. By contrast, the limited liability companies have a small number of shareholders, often members of the management teams of the former state farms. If a member leaves, other members redeem the share of investment for cash (Lerman et a1.,2002).

Table I presents the sample farms according to specialisation and organisational form. The individual farms are the most numerous group, 274 in all. They account for 86 per cent of the crop and 60 per cent of the livestock farms. The sample farms are located in different agri- environmental regions (Table 2). The Czech Republic is divided into five large agri- environmental regions. Hughes (2000) labels these as maize, sugar beet, cereal, potato, and mountainous-forage with the maize region being the most favourable for farming and the mountainous-forage region the least. The majority of the sample crop farms are located in the sugar beet region, whilst livestock farms are spread across all agri-environmental regions with a slightly larger share in the cereal region. Within the sub-samples, no individual livestock farm is located in the maize region and no corporate crop farm in the mountainous-forage region.

Table 3 presents some descriptive statistics according to specialisation and organisational form. Variables presented in Table 3 can be classified into farm size (total output, land area, labour input and capital); technology (ratios of capital to labour and land to labour) and use of factor markets (share of hired labour and of rented land). Within the group of individual farms, the livestock farms appear to be larger, with the exception of size measured by land area where there are no substantial differences. However, the standard deviation for all size 2 Most of the farm efficiency studies for transition economies use a threshold of 50 per cent. Only Mathijs et at. (1999) apply a higher threshold, namely 75 per cent, in their study of Czech farms. measures is quite high and in general higher for the livestock farms. The more labour intensive character of the livestock production in comparison to crops results in lower ratios of capital and land per one full-time employee, measured in annual work units (AWU). Both specialisations use hired labour (between one-fifth and one-fourth) and rented land (around twothirds). The picture is relatively similar when the corporate crop and livestock farms are compared. The main striking differences emerge from the comparison of individual farms, on the one hand, and corporate farms, on the other. Only land to labour ratios on livestock farms are relatively similar between these two farm types.

Methodology

3.1. Technical efficiency DEA combined with bootstrapping to account for statistical variability is used for estimating technical efficiency. DEA constructs a non-parametric frontier over data points, so that the observations lie on or below the frontier (for more details see Charnes et al.o 1978; Fâre et a1.,1994; Thiele and Brodersen, 1999). DEA is a deterministic method and makes no assumptions about the distribution of the underlying data. Deviation from an estimated frontier is interpreted purely as inefficiency.

The study employs an input oriented single-output multi-input farm level model using FADN data. Total output in value is used as a single output variable. Four inputs are included: utilised agricultural area (UAA) in hectares as a land factor; annual work units (AWU) as a labour factor; depreciation plus interest as a capital factor; and the value of intermediate consumption as a variable input factor. Value units are expressed in Czech Koruna. Four frontiers are estimated, one for each specialisation, livestock and crop, and each management form, individual and corporate. The underlying assumption is that the production technology is different for different specialisations and legal forms. Mathijs et al. (1999) also estimate a DEA frontier that is specific to each specialisation but common to the organisational types.

The accuracy of DEA results may be affected by sampling variation. The impact of sampling noise on efficiency estimates is now receiving increasing attention within the DEA literature.

For instance, in the input-oriented model, efficiency estimates are likely to be biased towards higher scores (i.e. towards one). These biases arise when the most efficient farms within the population are not contained in the sample and therefore inefficient farms form the estimated frontier. The efficiency of all other farms is measured relative to this sample frontier, rather than the population frontier (Latruffe et a1.,2002).In the multi-output or multi-input cases, the bootstrap methodology is the only way to investigate the sampling variability of DEA point estimates by correcting for bias inherent in the DEA procedure and by providing confidence intervals. In the analysis, 95 per cent confidence intervals are constructed using bootstrapping. The smoothed homogenous bootstrap and the procedure proposed by Simar and Wilson (1998 and 2000) are applied. The bandwidth parameters are chosen according to the normal reference rule.

Determinants of technical efficiency

As mentioned, this study is focused on investigating management rather than size inefficiencies. For this reason, the component pure technical efficiency is chosen as the independent variable in the analysis of efficiency determinants. The Tobit model is preferred to a simple regression because the efficiency distribution is censored at one, as the best farms determine the frontier [START_REF] Chilingerian | Evaluating physician efficiency in hospitals: A multivariate analysis of best practices[END_REF]. Greene (1993) argues that it is more convenient to have data censored at zero and [START_REF] Chilingerian | Evaluating physician efficiency in hospitals: A multivariate analysis of best practices[END_REF] uses the inefficiency score as a dependent variable computed as follows: infficiency score : (I/fficiency score) -1. In this caseo the inefficiency distribution is censored at zero. The same approach is followed in this study.

Based on previous research of farm efficiency in developing and transition countrieso a number of variables can be considered in order to explain farm efficiency scores. The present analysis employs total output as a size variable, ratios of capital to labour and land to labour as technology proxies, and shares of hired labour and rented land, representing integration into factor markets. In addition to these continuous variables, four regional and two legal form dummies are used. Regional dummies are employed as proxies for environment characteristics (DREGI, DREG2, DREG3 and DREG4) with Region 5, mountainous-forage, used as a reference. As explained in the data section, there is no corporate crop farm located in Region 5. In this particular case, Region 4 is used as a reference. For the corporate farms, the two dummies are DLTD and DJSTOCK with co-operatives used as a reference group.

As the focus of interest is the financial management of the farms and its implications for efficiency, financial variables are also included. Normally, however, these variables are not included as potential determinants of farm efficiency. The main methodological problem is the potential endogeneity between the financial variables and the efficiency score, in the sense that banks, for example, might lend mainly to efficient firms. In this study, in order to account for the potential endogeneity, the Smith and Blundell (1986) simultaneous Tobit model is used. This consists of two stages. In the first stage, the financial variable is estimated with a basic regression. The estimated error term is then included in the second stage, which is the Tobit model of inefficiency scores. The explanatory variables in the Tobit model are therefore all potential determinants, including the financial variable, and the first-stage error term. The latter is the endogeneity variable. The significance of its parameter is used to test the hypothesis of endogeneity. If the hypothesis is rejected, the Tobit model alone is performed without including the first-stage error term.

The methodology used for the first-stage regression is based on [START_REF] Rajan | What do we know about capital structure? Some evidence from international data[END_REF].

They use fourvariables: a size variable, the natural logarithm of the revenues from sales; the tangibility of assets, calculated as a ratio of fixed to total assets; a cunent profitability variable, represented by returns to assets; and a proxy for growth opportunities, the market-to- book value.3 In this study, the size proxy is the value of total output in natural logarithm. The ratio of fixed to total assets is included as farm tangibility. For the current profitability, a farm specific cost-revenue ratio is constructed. Revenue includes proceeds from sales of agricultural products, the value of non-marketed output and proceeds from other activities; costs include labour, land, capital (depreciation and interest) and intermediate consumption.

The net current subsidies received by farms are excluded from the revenue in order to assess the profitability in relation to financial management rather than to policy transfers. A variable for growth is not used in the model. Besides these three variables, the dummies for regions and legal form are included in order to account for possible locational variability in access to credit or banks' rationing credit to one or other corporate form.

In the second stage, due to multicollinearity,it was not possible to include all farm-specific financial indicators that are important in order to assess the effect of financial management.

The model discussed in this paper includes leverage, which is the ratio of total liabilities to the net worth of the farm, and the current ratio, which is the ratio of current assets to current liabilities. The first ratio is indicative for the long-term position of the farm, while the second one is an important indicator of liquidity. However, the model was also tested, first, with the . Current assets -stock quickratioëinsteadofthecurrentratio,andSecond,withthedebtto ' Current liabilities 3 The hypotheses behind this are that the larger firms tend to be more profitable as well as less likely to go bankrupt; firms with greater tangibility have more collateral available; more profitable firms tend to rely less on debts since they generate larger eamings for self-finance; and the increase in growth opportunities leads to an increase in the agency costs ofdebt. assets ratio instead of leverage. The results of the last two runs are briefly mentioned only to confirm the findings from the first run or to bring some additional insights.

A question about potential endogeneity could also be raised in relation to the total output. In order to account for it, the total output variable is also regressed in a first stage and the error term is used in the Tobit model as a test for endogeneity. The explanatory factors used in the total output regression are the four factors used in the DEA estimation.

The formal presentation of the model is included in Appendix 1. [START_REF] Chilingerian | Evaluating physician efficiency in hospitals: A multivariate analysis of best practices[END_REF]. Overview of results 4.1. Technical effïciency estimates DEA point estimates presented in Table 4 rcveal that, contrary to some theoretical expectations, overall, corporate farms are more totally technically efficient than individual farms. This is consistent with Hughes' (2000) Total Factor Productivity (TFP) findings for the Czech Republic. By specialisation, among individual farms crop farms are on average more totally technically efficient (score of 0.67) than livestock farms (score of 0.55). Among corporate farms, the opposite is true (0.69 for crop farms and 0.83 for livestock farms). In terms of pure technical and scale efficiency the relations between the two specialisations are the same as in the case of the overall technical efficiency.

The efficiency scores estimate the proportional decrease in the use of inputs as the output remains unchanged. Non-radial reductions of specific inputs, the input slacks, can also be estimated (Coelli et al.o 1998). For each sample, the slacks are presented in Table 5 as a percentage of the input levels. Individual crop farms and corporate livestock farms have on average low input slacks. Most of the farms in these samples have no slacks at all. Corporate farms, both livestock and crop, have on average the greatest slack for land. The individual livestock sample has a high average labour slack of nearly 25 per cent,

The confidence intervals of the efficiency scores, calculated with bootstrapping, are very wide (Table 6). This is particularly the case for the individual livestock farms, for which the width of intervals is on average 0.3. This finding proves a high statistical variability of the efficiency estimates and suggests that farms might be less efficient than estimated with DEA. Table 7 reports the lower and upper bounds of the DEA total technical efficiency scores' confidence intervals as an average for each sub-sample. For example, individual livestock farms might be able to decrease the input use by 82 per cent (lower bound of 0.18), while the average reduction revealed by the point estimates is 45 per cent (mean efficiency of 0.55). However, the interval results appear to confirm the superiority of one or other specialisation indicated by the point estimates. It seems that amongst individual farms, crop farms are on average more efficient than livestock farms, as the mean upper bound for livestock farms (0.50) is strictly less than the mean lower bound for crop farms (0.51). The same reasoning can be applied to confirm the superiority of corporate livestock farms over the corporate crop farms.

Howevero there is no clear-cut evidence about the superiority of corporate over individual farms as a whole. Whilst confirmed in the case of the livestock specialisation, it is subject to doubt for crop farms as the lower and upper bounds of the individual and corporate crop farm samples are fairly similar.

Capital structure and financial health

Before presenting the results of the analysis of the determinants of technical efficiency, it is useful to provide a description of farm financial indicators and to discuss the sample farms' capital structure and financial health. All corporate farms are indebted, whilst 22 individual crop farms and two individual livestock farms do not use debt at all and rely on own capital only. Table 8 shows the mean of the basic financial variables for each sub-sample. According to specialisation, the individual crop farms have less debt than the livestock farms, while the opposite is true for the corporate farms.

In general, corporate farms have more liabilities than individual farms. However, a high proportion of these debts stems from the reform process itself. The producer co-operatives have non-bank long-term liabilities to the owners of co-operative assets who received shares during the land reform process but decided not to farm individually and to leave their land and their shares of non-land assets with the new co-operatives. The limited liability companies are indebted to the state as they acquired assets from the former state farms. The large role of the reform debts is confirmed by the low level of bank liabilities in comparison to total liabilities of the corporate farms. However, the co-operatives did not begin to pay back these debts until 2000 and the limited liability companies pay very little interest on their loans from the state, so they exhibit low financial stress (Davidova et al.o 2003). This suggests the persistence of soft budget constraints for some corporate types, which is in contrast to the budget constraints faced by the de novo individual farms and some joint stock companies.

The absolute level of liabilities cannot indicate the degree to which a farm relies on debt to fund the operation of the business. For this reason, the leverage ratio is employed. It shows in relation to equity, the greater the leverage is. It is generally agreed that the leverage should not exceed two (E.G.M., 1999) as a higher leverage suggests a high bankruptcy risk. On the other hand, a very low leverage may indicate that the farm does not make sufficient use of debt. As shown in Table 8, the individual crop farms are low geared, with a mean leverage ratio of 0.5. The individual livestock farms and the corporate farms of both specialisations are relatively highly geared but they are still within the range of an acceptable risk. By and large, when the leverage is included, the difference between the individual and corporate farms does not seem as large as when the indebtedness alone was compared. One of the reasons for the lack of differences between the capital structure of the individual and corporate farms is that the outstanding reform debts impede the further access of corporate farms to commercial loans and thus the larger use of debt. As a result, the corporate farms (mainly the co- operatives and limited liability companies) are in a specific transitional situation which is characterised, on the one hand, by soft budget constraints on policy induced reform debts, and, on the other, by hard conditions for commercial credit.

One of the indicators of financial health, farm solvency, is investigated through the debt to assets ratio. It indicates a farm's ability to pay its financial obligations. The debt to assets ratio needs to be less than one. Moreover, the lower the ratio, the more solvent the farm and the lower the bankruptcy risk. Individual farms appear to be, on average, more solvent than corporate farms, but neither seems to be at financial risk. According to specialisation, the rankings are the same as in the case of the debt level. Among individual farms, crop specialisation is more solvent than livestock, while the opposite is true among corporate farms. However, bearing in mind the asset fixity in agriculture, for the farming sector it is more important to analyse only short-term assets and liabilities, or in other words, the current ratio. It indicates a farm's ability to convert assets into cash quickly and to meet its operational needs. The current ratio should be greater than one and a low ratio indicates a high liquidity risk. Table 8 shows that individual farms have very high liquidity, whilst corporate farms have much lower liquidity but without any liquidity risks. There is a potential problem with the financial management of the individual farms, which have so many short-term assets and do not use short-term liabilities.

The current assets include stocks, which are the least liquid assets and might not be easy to sell (Short, 2000). The quick ratio that excludes stocks from the cunent assets is a more rigid indicator of liquidity. The average ratios calculated for each sub-sample confirm all the conclusions drawn from the current ratio analysis.

The analysis of financial indicators suggests that the individual farms, despite relying on debt in comparison to equity almost as much as the corporate farms, are on average much more solvent. By specialisation, individual crop farms are less indebted and have better financial health than individual livestock farms, while the opposite applies to the corporate farms. The efficiency resultso presented above, suggested that amongst individual farms, the crop subsample was on average more efficient than the livestock sub-sample and vice versa for the corporate farms. Taken together, these findings suggest a positive relationship between financial health and the use of debt and the technical efficiency level.

However, this proposition appears to contradict mainstream financial economic theory, although this theory deals mainly with the relative costs, including agency costs, of debt versus equity, thus assuming that there is an external source of equity as in the public corporations. In the agricultural sector, including the corporate farms, the only outside source of capital is borrowing. One focus of mainstream financial economic theory is the determination of the optimal capital structure of each firm. Myers (1977) argues that higher debt is related to under-investment as it implies higher costs for the expansion of output. But it is Myers (1984) who suggests that the capital structure is apuzzle and that there is a wide range of factors that result sometimes in the use of more debt, sometimes in less debt.

In the case of this study, first, the industry researched is agriculture. The only way to mobilise external resources either to modernise the capital stock or to cover the short-term needs for working capital is to borrow money. Second, farms in transition economies are under consideration. It is a well-acknowledged fact that the post-transitional farms were de- capitalised and there was very little internal accumulation to provide adequate funding of the business. The Economic Research Service of the US Department of Agriculture in its study of the livestock sector in the economies in transition identify credit as a major constraint to producers and processors limiting the possibilities for expansion and upgrading. It argues that the limited access to credit locks producers into their existing capital stock (ERS/USDA, 2002). At the same time, there have been substantial transition related problems with the use of credit, such as macroeconomic instability and volatility of inflation and interest rates, lack of collateral due to the prolonged land reform, low profitability of agriculture, financial reforms etc (OECD, 1998). Therefore, credit is crucial for the development of modern agricultural practices. For this reason, the proposition tested in this study is that the use of debt and better financial health have a positive relationship with the farm-specific pure technical efficiency. The investigation of the efficiency determinants will help confirm or reject this proposition.

Determinants of technical efficiency

In the model, total output, leverage and current ratio were endogenous, with the exception of output for the individual livestock farms and the current ratio for the corporate livestock farms. The share of hired labour in corporate farms was not included, since this was 100 per cent for all. Also, not all individual farms were included, because, as mentioned,22 crop and two livestock farms did not have liabilities and therefore the financial ratios were not relevant.

The results of the model are presented in Table 9. As the explanatory variable is the inefficiency score, the parameters in Table 9 with negative signs indicate sources of efficiency, whilst those with positive signs reveal constraints to efficiency.

Farm characteristics and te chnolo gt

As expected, farm size has a positive impact on technical efficiency for all sub-samples. This is statistically significant for all except the corporate livestock sub-sample. The strongest effect is on the corporate crop farms, indicated by statistical significance at the I per cent level.

Capital intensity is an important source of efficiency for the crop farms, individual as well as corporate. It suggests that the more mechanised crop farms are more efficient. The ratio of land to labour is significant for the individual farms only but the relationship is stronger for the individual livestock farms. At first glance, this result is counterintuitive. This, however, might suggest that the more extensive livestock production is more efflrcient.

The share of hired labour, used for individual farms only, is not a significant determinant for livestock farms. While it has a positive impact on crop farms' technical efficiency, the relationship is not strong (significance at the 10 per cent level). In crops, the availability of specialised technical skills seems to be more important than the motivation of the residual claimant and the use of non-family labour with such skills can boost efficiency. The use of rented land affects positively the efficiency of the crop corporate farms, whilst it is a constraint to technical efficiency for individual crop farms. This might be because most of the corporate farms (co-operatives and joint-stock companies) pay only notional rents for land to their members/shareholders. For example, in the Czech Republic this is usually 1 per cent of the land price set for administrative purposes, which on average amounts to 500CZK/ha (€l6.6lha). At the same time de novo individual farms have to rent under market conditions, which substantially increases the rent costs.

Concerning the legal form, the coefficients for the corporate sub-samples indicate that the joint-stock companies are the most efficient in livestock production, whilst co-operatives are the most efficient in crops. Analysis using the locational dummies does not bring useful insights.

Leverage and current ratio

The hypothesis that the use of debt has a positive relationship with technical efficiency is confirmed for the corporate farms, both crop and livestock. This supports the intuition that farms use debt for productive improvements. However, the coefficient for the individual crop sample is positive and significant at the 10 per cent level, suggesting that the more highly geared farms are less efficient. One reason might be that in reality debt is used for nonproductive purposes, which is another sign of problems with the financial management of individual farms.

On financial health, the results confirm the preliminary expectations that the more solvent farms with a lower risk of bankruptcy are more efficient. The model reveals a statistically significant negative relationship between the current ratio and the technical inefficiency for all farms with the exception of the corporate livestock farms for which the coefficient is not significant. Farmers who behave cautiously financially have the scope to take good technical management decisions.

Other financial indicators

The replacement of the current ratio with the quick ratio does not change the results. This not only confirms the fact that farms with better liquidity are more efficient, but also suggests that stocks are not a problem and a constraint to the technical efficiency of the sample Czech farms.

The inclusion of the debt to assets ratio instead of leverage results in a significant positive coefficient for individual farms. This indicates once againthat the use of debt in the capital structure of individual farms does not contribute to efficiency. The debt to assets ratio has no significant impact on corporate crop farms, but the higher use of debt in relation to assets is beneficial for the technical inefficiency of the corporate livestock farms. This paper attempts to contribute to several debates concerning the outcome of farm restructuring in countries in transition. These concern the relative efficiency of different organisational types of farms and different specialisations; the probability of the existence of different budget constraints for the successor organisations of the former state and collective farms and de novo individual farms; and the role of debt and financial management for farm efficiency.

The results of DEA point estimates indicate that, overall, corporate farms in the Czech Republic are more technically efficient than individual farms. Having in mind the core role of the corporate farms in the Czech agriculture, these results indicate relatively good prospects for the sectoro at least from the point of view of the technical relationships between inputs and outputs. Of course, this is not sufficient for the corporate farms to be competitive, particularly within the EU's single market post-accession, as they will have to adjust to the new price relations and policy incentives, and to achieve allocative efficiency as well.

The main efficiency differences between individual and corporate farms appear in livestock production, where corporate farms are much more efficient (total technical efficiency scores 0.55 and 0.83 respectively). The differences in efficiency estimates by the two farm types in crop production are small (total technical efficiency scores of 0.67 for the individual crop farms and 0.69 for the corporate crop farms). Moreover, the individual crop farms record higher scale efficiency than the corporate crop farms. These results contradict some findings related to earlier years of transition. Mathijs et al. (1999), using 1996 dataset and applying DEA, and Hughes (2000), using the same data set and TFP indices, conclude that corporate farms are more efficient than the individual farms in crop production and vice versa in livestock. [START_REF] Hughes | Agricultural Decollectivisation in Central Europe and the Productivity of Emergent Farm Structures[END_REF], based on factorial analysis, argues that the organisational aspect is not important in crop production and only the size aspect is significant. However, at that time the individual crop farms were still too small to benefit from scale economies. The individual farms have gradually increased in size due to more individuals withdrawing their land from co-operatives and a more active rental market. This probably contributed to the higher total technical and scale efficiency of the individual crop farms by the end of 1990s.

The construction of intervals, however, shows mixed support for the efficiency superiority of corporate farms. Whilst the livestock corporate farms continue to be more efficient when the statistical variability is accounted for, the evidence for the crop farms is not conclusive. This supports Latruffe et al.'s (2002) conclusion that, if possible, bootstrapping should routinely be used with DEA estimates in order to avoid misleading conclusions.

Within the group of individual farms, crop farms are more efficient than livestock ones. The individual livestock farms have a very large labour slack of nearly 25 per cent, whilst the crop farms have little slack of each factor included in the model. [START_REF] Thiele | Differences in farm efficiency in West and East Germany[END_REF] argue that a high slack may indicate the possibility for a large non-proportional input reduction but may also indicate a large quality bias due to the lower quality of the particular input. As quality adjustments have not been applied in the analysis, intuitively it could be said that the labour quality bias in livestock farms might have a significant effect. After the dismantling of the collective and state farms, some of the livestock was distributed to individuals who did not have the necessary skills and expertise for livestock husbandry.

Almost all the beef and milk production of state farms was transferred to individual farms, and pig and poultry moved out of the collective farms (Ratinger and Rabinowicz,l99T).

Within the group of corporate farms, the livestock farms are more efficient. The corporate form the most efficient in livestock production is the joint-stock company. As this paper analyses data for 1999, these results are probably still influenced by the legacy of the specialisation existing on the eve of the reform process. Former collective or state enterprises which specialised in intensive animal production (pig, poultry and eggs) were mostly transformed into joint-stock companies which continued these activities (OECD, 1995).

Therefore the efficiency might have benefited from the expertise that traditionally existed in these enterprises.

Although the indebtedness of the corporate farms has been high on the political agenda in the country, particularly in view of the viability of these farms in an enlarged Union, there are no substantial differences in the mix of debt and equity used to finance the business between the individual livestock farms and the corporate farms of both specialisations. Although they are all highly geared, they have an acceptable capital structure with leverage just below two.

They do not show immediate liquidity problems either. However, the situation of the corporate farms cannot be treated as sustainable. They are exposed to softer budget constraints in comparison to de novo farms, as they either do not repay or pay very little interest on debts stemming from the design of the farm restructuring. From this point of view there is a difference between the budget constraints under which the successor organisations of the former state and collective farms operate and the constraints faced by the de novo farms. Government policy has not only introduced soft budget constraints from the point of view of the repayment schedule but has also attempted to decrease the value of the debts. In the case of the successors of the state farms (mainly the limited liability companies), by virtue of a Government decree, the value of privatised assets was adjusted to the 'current' market level, which in practice meant a cut in debt by nearly a half. In addition, the repayment period has been extended to up to 30 years (Ratinger et a1.,2003). The Government has also tried to introduce some softer budget constraints for de novo individual farms by gradually writing off the interest free loans given to individual farms in 1992-1993. The loans had an original total value of around 7 billions CZK (ibid.). However, as individual farms have started to rely more and more on the commercial sector rather than on the state as transition has progressed, the budget constraints for them remain harder. So far, there is no political consensus about how to deal with the reform debts of the producer co-operatives.

As all the farms in transition economies are newly emergent post-reform and very little internal capital accumulation has taken place during the early reform years due to high macroeconomic uncertainty, a huge drop in demand and volatile product and capital prices, it has been assumed that farmers need debt to fund efficiency improvement investments. The proposition that there is a positive relationship between a farm's leverage and technical efficiency has been confirmed for the corporate farms, both crop and livestock. For the individual farms the relationship appears to be negative. The latter is more consistent with financial economic theory and particularly with the theory of capital structure and investment effect, which argues that the use of debt induces a problem of under-investment and a firm with a higher leverage is likely to decrease output [START_REF] Myers | Determinants of Corporate Borrowing[END_REF]. However, financial economic theory focuses mainly on corporate borrowing. For the small newly emergent individual farmers, who have both very little debt and own capital, one possible explanation is that they use loan capital for non-productive investments and have insufficient management expertise.

Both results from the Tobit model about the impact of leverage and of debt to assets ratio suggest that the corporate farms face no immediate pressure or incentives to repay their longterm debts, as the debts contribute to their management efficiency. The decision about their future repayment or rescheduling, as mentioned, is in the hands of the policy-makers.

Although this is a highly debated policy issue in the Czech Republic on the eve of accession to the EU, these debts neither result in a capital structure which financially could be considered of a high bankruptcy risk (e.g. leverage slightly below two), nor are a source of inefficiency. However, the existence of these debts in the books may impede the access of 

b

  In the individual samples, the mean is calculated only for farms with non-zero debts.22crop farms and 2 livestock farms are therefore excluded.

  considered the statistical variability in estimating technical efficiency of farms in transition countries.

  Latruffe et al. even suggest that any DEA study should employ bootstrapping as standard

Table

  

Table 2 :

 2 1: Number of sample farms according to specialisation and organisational form Number of sample farms according to agri-environment region

		All farms	Individual		Corporate	
				Lrd	Joint-stock	Co-op
	Livestock	88	53	8	14	13
	Crop	2s6	221	t2	7	t6
	Total	344	274	20	2l	29
		I (maize) 2 (sugar beet) 3 (cereal) 4 (potato) 5 (mountain)
	Individual livestock	0	l7	I9	9	8
	Individual crop	9	128	67	15	2
	Corporate livestock	2	7	13	8	5
	Corporate crop	1	t9	7	8	0
	All farms livestock	2	24	32	t7	13
	All farms crop	10	147	74	23	2

Table 3 :

 3 Descriptive statistics of the sample farms according to specialisation and organisational form Variables Mean Std dev. Minimum Maxrmum Mean Std dev. Minimum Maximum

	Individual farms
	Total output (000 CZK)
	Land (ha)
	Labour (AWU)
	capitalu (000 czK)
	Intermediate consumption (000 CZK)
	Capitalu / Labour (000 CZK)
	Corporate farms
	Total output (000 CZK)
	Land (ha)
	Labour (AWU)
	Capitalu (000 CZK)
	Intermediate consumption (000 CZK)
	Capital" lLabour (000 CZK)
	Land lLabour (ha)

Land /Labour

(ha) 

Share of hired labour (%) Share of rented land

(%) 

Share of hired labour (%) Share of rented land (%) u Interest plus depreciation

Table 4 :

 4 Descriptive statistics of total technical effîciency

	Farm	Mean Standard	Minimum	% farms with
	specialisation	deviation		efficiency
	and type				score of I
			Total technical efficiency	
	Individual				
	Livestock	0.55	0.16	0.29	3.8
	Crop	0.67	0.18	0.21	6.3
	Corporate				
	Livestock	0.83	0.15	0.55	25.7
	Crop	0.69	0.22	0.34	8.6
			Pure technical efficiency	
	Individual				
	Livestock	0.73	0.18	0.40	18.9
	Crop	0.76	0.19	0.2t	18.1
	Corporate				
	Livestock	0.90	0.12	0.57	37.1
	Crop	0.87	0.16	0.52	3r.4
			Scale efficiency		
	Individual				
	Livestock	0.77	0.17	0.35	3.8
	Crop	0.88	0.13	0.29	6.3
	Corporate				
	Livestock	0.92	0.09	0.70	25.7
	Crop	0.80	0.20	0.35	8.6

Table 6 :

 6 Width of efficiency estimates' confidence intervals Table7zTotal technical efficiency estimates and confidence intervals bounds

	Farm specialisation and type	Total technical efficiency Pure technical efficiency
	Individual			
	Livestock	0.32	0.33	
	Crop	0.14	0.19	
	Corporate			
	Livestock	0.1s	0.18	
	Crop	0.17	0.22	
	Farm specialisation and type	Total efficiency	Lower bound Upper bound
	Individual			
	Livestock	0.55	0.18	0.s0
	Crop	0.67	0.51	0.65
	Corporate			
	Livestock	0.83	0.67	0.81
	Crop	0.69	0.49	0.66

Table 8 :

 8 Mean linancial indicators of the sample farms

27 Liquidity

Current ratio b Quick ratio b

corporate farms to commercial loans and thus impact negatively on future efficiency improvement investments. From this point of view, a quick and comprehensive policy decision about how to deal with the reform debts could be beneficial for farm efficiency. where Z1and Zo are the financial variable and the total output respectively; X1and Xo are the exogenous explanatory variables (respectively the logarithm of the total output, the tangibility of assets and the cost revenue ratio in (1a) and the four inputs in (1b)); ft and Bo are the matrices ofparameters to be estimated; andvyandvoare the errorterms.

Second stage: Tobit model of the technical inefficiency score I Px+vo+vr+u ify>0

(2)

v: 1 L g otherwise where y is the inefflrciency variable: X includes the exogenous explanatory variables, and Z7

and Zo , p is the matrix of parameters to be estimated, v7 and vo are the error terms from ( 1a) and (1b), and u is an enor term for the Tobit model. t