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 2000) is applied. The impact of financial exposure on effrciency variations is analysed using a Tobit model. The potential endogeneity of the financial variable with efficiency is accounted for by testing for exogeneity, following Smith and Blundell (1986). In the cases when exogeneity is rejected, the estimator proposed by Amemiya (L978) is used. The application is to individual and corporate farms in the Czech Republic. The analysis did not detect substantial differences in the relationship of the financial exposure to technical efficiency between the two management Wpes. Both seem exposed to high agency costs. DOCUIIIEI'IANOI| ÉCOltOl\]lIE RURALE REt'lt'lÉI a j Jff';''1^'n',n oT;" 1': ::

There exist several previous studies analysing the productivity and effîciency of the Czech farms during transition (Mathijs, Blaas and Doucha, 1999; Hughes, 2000; Curtiss, 2002). Some studies emphasise that one of the main problems 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 firm size and the stock of debt for Czech enterprises and raises the question of whether this is a result of past policies of resource allocation favouring larger units, 1 The authors are grateful to Alain Carpentier, Bhavani Shankar, Christopher Baum, Joe Harkness, Kelvin Balcombe, Tomas Ratinger and Yves Surry for making the data sets and their software procedures available, and providing useful comments and advice.

( or a reflection of the age of the firm. Therefore, there is an important issue about firms' indebtedness in the Czech context.

The paper is structured as follows. The next section summarises the theoretical and empirical approaches to the relationship between technical efficiency and financial exposure, and provides a background to the specificities of debt structure of the post-reform Czech farms. The second section explains the methodology employed and the third section describes the database. The fourth section summarises the empirical results. The last section concludes.

1 Theoretical and empirical approaches to the relationship of farm financial exposure and technical efficiency Different theoretical frameworks lead to different hypotheses about the relationship between farms' financial exposure and technical efficiency. At the theoretical level, three main approaches have been employed in various studies [START_REF] Nasr | Financial structure and efficiency of grain farms[END_REF]Shankar et a1.,2001), namely, agency theory; free cash flow; and credit evaluation. The agency theory approach emphasises the costs of monitoring the borrowers by lenders, costs that might be transferred to borrowers. As a result, higher indebted borrowers are also high cost, thus less efficient. The free cash flow approach originates from Jensen (1986). Relating the free cash flow concept to the agency costs in the corporate sector, the author formulates the 'control hypothesis' or the 'benefits of debt' as a motivating force for managers/firms to become more efficient. The third main approach, the credit evaluation approach, expects banks to prefer borrowers who are low risk, thus more technically efficient.

A few studies focus on the relationship between financial exposure and technical efficiency during some critical stages of farm adjustment to new economic conditions. For transition economies, Sotnikov (1998) hypothesises a negative relationship between financial exposure and technical efficiency, as highly indebted farmers may not have access to credit for working capital and, consequently, cannot apply the necessary technological processes on time. This is consistent with the study of transition of New Zealand farms from a state of higher protection to more market exposure (Paul, Johnston and Frengley, 2000). According to the authors' adjustment hypothesis, farmers with lower financial exposure would adjust more easily to the change and would therefore be more efficient.

The hypotheses derived by the three main theoretical approaches, mentioned above, have been tested by Nasr, Barry and Ellinger (1998) and Shankar et al. (2001). Nasr, Barry and Ellinger use a non-parametric frontier to estimate the efficiency of Illinois grain farms from 1988 through 1994, and a Tobit model to explain the variations in efficiency scores. They did not find a significant relationship between the debt to assets ratio and efficiency scores. During the second estimation, when the authors excluded the farmer's age variable, included year dummies and replaced the debt to assets ratio with the current debt to assets ratio, they found a positive relationship supporting Jensen's (1986) free cash flow concept. Shankar et al., using the stochastic frontier approach in an application to a panel of dairy farms in England and Wales over the period 1984-1997, found that an increase in various debt ratios decreased the level of efficiency. Therefore, their findings did not support the free cash flow hypothesis but were consistent with the agency costs and adjustment hypotheses, although the authors acknowledged that the latter might be less adequate for English farms as they have not had to adjust to such dramatic policy changes as the New Zealand farms.

The situation in the Czech Republic is specific from the point of view of the so-called 'transformation debts' inherited by some of the successors of the former state and collective 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 within the new co-operatives. The limited liability companies are indebted to the state as they acquired assets from the former state farms. The outstanding reform debts impede the further access of corporate farms to commercial loans and thus the further use of debt. However, the co-operatives did not begin to pay back their debts to asset owners 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 a1.,2003). This is not the case of the de novo individual farms and some joint stock companies created post-reform as they have to pay their debts to the commercial lenders on tight schedules. This specific situation of farms in transition countries gives grounds for proposing that the relationship between the financial exposure and technical efficiency might be different for the corporate farms, on the one side, and de novo individual farms, on the other.

Methodology

2.1 Efficiency measurement DEA is used for estimating technical effrciency in combination with bootstrapping to account for statistical variability. DEA constructs a non-parametric frontier over data points, so that the observations lie on or below the frontier (for more details see [START_REF] Charnes | Measuring the efficiency of decision making units[END_REF][START_REF] Fâre | Production Frontiers[END_REF]. 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 total efficiency score (estimated under constant returns to scale) can be decomposed into a pure technical efficiency score (estimated under variable constant retums to scale) that relates to management practices, and a scale efficiency score (the residual).

The study employs an input oriented single-output multi-input farm level model using Farm Accountancy Data Network (FADN) data. Total output in value is used as the single output variable. Four inputs are included: utilised agricultural area (UAA) in hectares (ha) 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 (CZK). Four frontiers are estimated, one for each specialisation, livestock and crop, and each management form, individual and corporate farms. The underlying assumption is that the production technology is different for different specialisations and legal forms. Mathijs, Blaas and Doucha (1999) also estimate a DEA frontier that is specific to each specialisation, but common to the organisational Wpes.

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.

Sampling variability may lead to input-oriented efficiency estimates biased towards higher scores (i.e. towards one) if the decision-making units (DMU) that determine the frontier are not contained in the sample (Brûmmer, 2001). The robustness of DEA point estimates could be J evaluated by construction of confidence intervals employing bootstrapping. The rationale of applying bootstrapping is that it enables an approximation of the true sampling distributions of any parameter of interest to be obtained (Brtimmer,200l). The bootstrapping procedure relies on simulating the sampling distribution by mimicking the data generating process (DGP), which in this case is the process of generating the efficiency scores. [START_REF] Simar | Sensitivity analysis of efficiency scores: How to bootshap in nonparametric frontier models[END_REF] note the difficulty in providing an estimate of the bootstrap sampling distribution which is bounded by [0,1]. In order to smooth the empirical distribution, they propose a smoothed bootstrap. It is provided by a modified version of the Gaussian kemel density estimate, where the bandwidth parameter h determines the amount of smoothing that is applied to the data. In the present analysis, 95 per cent confidence intervals are constructed using bootstrapping. The smoothed homogenous bootstrap and the procedure proposed by Simar andWilson (1993 and2000) are applied. The homogenous bootstrap approach is chosen, as it is assumed that the inefficiency distribution is independent over the sample. The bandwidth parameters are chosen according to the normal reference rule [START_REF] Simar | Statistical inference in nonparametric frontier models: The state of the art[END_REF] and2,000 bootstrap iterations are performed.

Tobit model, exogeneify test and application of an efficient estimator

The study is focused on investigating management rather than scale inefficiencies. For this reason, the pure technical inefficiency score is chosen as the independent variable in the analysis of factors explaining the efficiency differences. Because the efficiency distribution is censored at one, the Tobit model is prefened [START_REF] Chilingerian | Evaluating physician efficiency in hospitals: A multivariate analysis of best practices[END_REF]. [START_REF] Greene | Econometric Analysis. Second Edition[END_REF] argues that it is more convenient to have data censored at zero and Chilingerian (1995) uses the inefficiency score as a dependent variable computed as follows: infficiency score : (I/fficiency score) -1. In this case, the inefficiency distribution is censored at zero. The same approach is followed in this study. A Tobit model is estimated for each of the four sub-samples (livestock/crop, individuaVcorporate).

Based on previous research of farm efficiency in developing and transition countries, a number of variables are considered to be possible in the explanation of the variations in farm efficiency scores.

(i) Financial variables: debt to assets ratio, showing the leverage of the farm, i.e., the long-term capital position; current ratio (current assets/current liabilities), indicating the liquidify of the farm, i.e., the farm's ability to convert assets into cash quickly and to meet its operational needs; a ratio of interest plus rentals to total output that is indicative of the fînancial stress of the farm caused by repayments of loans and rents. (ii) Size variable: UAA for crop farms and livestock units for livestock farms2.

(iii) Technology proxies: ratios of capital to labour and land to labour.

(iv) Integration in the factor markets: shares of hired labour in total labour input and of rented land in UAA. These shares are not included in the corporate farms' models as they are nearly 100 per cent for all observations. 'European Union FADN conversion coefficients are used to convert the average number of animals to livestock units according to the category ofanimal. (v) In addition to these continuous variables, four regional and two legal form dummies are used. 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. Regional dummies are employed as proxies for environment characteristics (DREGI, DREG2, DREG3 and DREG4) with region 5, mountainous-forage, used as a reference. For the legal form, the two dummies are DLTD for limited companies and DJSTOCK for joint stock companies, with co-operatives used as a reference $oup.

As the main interest is on the financial management of the farms and its implications for efficiency, the financial variables are of central importance. The main methodological problem is the potential endogeneity in the sense that banks, for example, might lend mainly to efficient firms (credit evaluation approach). The test and estimation procedure followed in the study are explained below.

Tobit model specffication

The Tobit model to estimate is defined by equations ( 1) and ( 2).

(1) Y,= Y,* ifY,*>o 0 otherwise

(2)

y,* = Y,9*X",y+u = Zrô+u where y* denotes the dependent variable (inefficiency score), Y is the variable that is potentially endogenous (financial variable), X" are the exogenous variables (listed previously in (ii) to (v)), 0 and y are vectors of parameters to be estimated, u is an error term, Z : lY,X"], ô' : [B',y'], the subscript / represents the values for the /-th observation.

Test of exogeneity of Y Smith and Blundell (1986) propose a test for exogeneity of an explanatory variable in a Tobit model. Their method follows two steps. In the first step, the endogenous variable is estimated with ordinary least squares over a set of instruments and the exogenous variables of the Tobit model, as defined in (3).

(3)

Y, =Xu[, +X./I. +Y =X,lI+V, where X1 denotes additional exogenous variables (instruments), lli and lI" are vectors of parameters to be estimated, V is an error term, X : [X;X.], fI' : [I1',lIç'].

In the second step, the predicted residual from (3), û, is included as an additional explanatory variable in (2). Thus, the following Tobit model is estimated:

(1)

Y,* ify,*>o 0 otherwise [START_REF] Chilingerian | Evaluating physician efficiency in hospitals: A multivariate analysis of best practices[END_REF] y,*=Y,0*X",y+V,p+e, where ù =V, -X,û with lI the least squares estimator of II, p is a parameter to be estimated, e is an error term.

The exogeneity test is used to test the following null hypothesis: H6: exogeneity of Y <> H6:Û has no explanatory power <> H6: p:0. Thus, it is a test of the significance of the coefficient p. If H6 is accepted, Y is exogenous and the standard Tobit model, defined bV (1) and ( 2), is estimated. If Ho is rejected, Y is endogenous and an altemative model for estimating the parameters of interest (vector ô) has to be used.

Efficient estimation of 6 tf exogeneity of Y is rejected

The estimator ô used here is the estimator proposed by Amemiya (I9Zï).Newey (1987) proved that this estimator is an efficient one. The method relies on applying the generalised least squares to the relationship between the Tobit model's structural parameters ô, given by (2), and its reduced form parameters c{,, given by (5) below:

(5) y,* = X,{t+ v, or equivalently (6) y,*=X,0+Û,À+ry, where oc and À are parameters to be estimated, y and v are enor terms.

The structural parameters ô are, therefore, estimated by applying generalised least squares to the relationship defined by (7) below: (7) ô=ôô+n where ô is the maximum likelihood estimator of cr from the Tobit model defined by ( 1) and ( 6), p = Jlt,I" 1 with I. such that X" = X Iu and n tne least squares estimator of lI from equation (3), 11 is an error term.

Smith and Blundell's test of exogeneity is performed by using Baum's procedure written for STATA [START_REF] Baum | Probexog-Tobexog: Stata modules to test exogeneity in probiVtobit[END_REF]. The parameters ô are estimated with Amemiya's method. The STATA procedure set out by Harkness (2000) is used for the computation. The instruments (X1) are chosen following Rajan and Zingales (1995). They use four variables as potential determinants of financial variables: 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 current 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 fîxed 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 including net current subsidies, the value of non-marketed output (usually substantial in transition economies), and the proceeds from other activities. Costs include labour, land, capital (depreciation and interest) and intermediate consumption. A variable for growth is not used in the model.

For all four sub-samples, three pairs of models are presented and discussed in turn. The only difference between them is in the type of the financial variable included: the debt to assets ratio, the current ratio and the financial stress ratio respectively. Each pair contains the standard Tobit estimation and the alternative estimation to account for endogeneity of the financial variable. In the model with the current ratio not all individual farms were included because 76 crop and 18 livestock farms did not have short-term liabilities and therefore the current ratio was not relevant.

Description of data

The study draws data from the 1999 Czech FADN dataset. The initial set included 1,087 farms.

After checking for missing or inconsistent data the useable sample was reduced to 753 farms.

From these 753 farms, two sub-samples are constructed depending on whether farms specialise in crop or livestock, defined here as farms for which at least 65 per cent of the value of total agricultural output comes from crop or livestock. The extracted livestock sub-sample contains 88 farms and the crop sub-sample, 256 farms. The farms are also split according to their management form into individual and corporate sub-samples. 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 summary statistics of the variables of interest for the individual sample farms are presented in Table 1 and for corporate farms in Table 2.

The sample farms are located in different agri-environmental regions. Within the sub-samples, no individual livestock farm is located in the maize region and no corporate crop farm in the mountainous-forage region. For this reason, in the Tobit models, region 4, potato, is used as a reference for the corporate crop farms instead of region 5, mountainous-forage. 3, reveal that, contrary to some theoretical expectations related to transaction costs, 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. The main efficiency differences between individual and corporate farms appear in livestock production, where the corporate farms are much more efficient (total technical efficiency scores 0.55 and 0.83 respectively). The differences in avercge efficiency estimates between the two farm types in crop production are small (average total technical efficiency scores of 0.67 for the individual crop farms and 0.69 for the corporate crop farms). 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 effîciency the relations between the two specialisations are the same as in the case of the total technical efficiency.

The confidence intervals of the efficiency scores, constructed with bootstrapping, are wide (Table 4). 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. Similarly wide intervals were found for a sample of farms in Poland (Latruffe et al., 2004). Both Brûmmer (2001) and Latruffe et al., found that the interval width varies considerably over the samples.

Table 5 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 total technically efficient than livestock farms, as the mean upper bound for the livestock farms (0.50) is shictly 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.

However, 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 sub-samples are fairly similar. 

Factors accounting for technical efficiency variations

The results for the three pairs of models, including in turn the debt to assets ratio, the current ratio and the financial stress ratio, are presented in Table 6. As the dependent variable is the inefficiency score, the parameters with negative signs indicate sources of efficiency and vice versa.

In Table 6 Appendix 1, Model 1, exogeneity of debt to assets variable was rejected for crop farms, both individual and corporate. Correcting for endogeneity by applying Amemiya's (1973) estimator increased the standard errors and revealed a statistically significant relationship with inefficiency scores for corporate crop farms (Table 6, Model 1), which was not present when the standard Tobit was applied (Table 6, Model 1a). Overall, the debt to assets ratio is negatively related to technical efficiency, with statistical significance for individual livestock and corporate crop farms at the 10 per cent level, and for corporate livestock farms at the I per cent level. A significant negative relationship with technical efficiency was also detected when financial stress was used as a financial variable (Table 6, Model 3), with the strongest relationship for the individual crop farms (significant at the 1 per cent level). In the three cases when exogeneity of the financial variable was rejected, the use of an efficient estimator helped to assess the significance of the financial stress as an explanatory factor of efficiency, which was not present when the standard Tobit estimation was applied (Table 6, Model3a).

The above results do not support the credit evaluation hypothesis.a They support the agency costs and adjustment hypotheses. It is argued that the latter is more relevant to the Czech context where dramatic policy changes have taken place during the transition to a market economy. Despite the preliminary expectations, so far the estimation results do not indicate any differences in the direction of the relationship between farm capital structure and efficiency scores for individual farms, on the one hand, and for corporate, on the other. Such differences were detected when the effect of liquidity (current ratio) was analysed (Table 6, Model 2). When the efficient estimator was applied, the results show that the higher current ratio (thus more current assets in relation to current liabilities) is beneficial for the technical efficiency of individual farms, whilst the lower the ratio (thus more current debt available in respect to current assets) has a positive effect on the technical efficiency of the corporate crop farms (no significant relationship for the corporate livestock farms). In the case of the corporate crop farms, the results support the cash flow concept. In fact, it is in corporate farms where there are many shareholders (members), often several hundred. The existence of free cash flow and its possible allocation can create difficult problems and frictions between managers and shareholders (members). This consequently raises the agency costs. In such cases, there are 'benefits of debt' as argued by [START_REF] Jensen | Agency costs of free cash flow, corporate finance and takeovers[END_REF]. The negative implications of the current liabilities on the efficiency of individual farms of both specialisation could be explained by the agency costs theory, proposing that these agency costs are much higher for the small and dispersed individual farms than for the co-operatives and other farm companies. The results for other goups of variables show that the increase in size (measured in livestock units) is positively related to the efficiency score for the individual livestock farms (Table 6, Model 1). Due to the fact that these farms emerged after the start of the transition process, and that the factor markets in Central Europe are still underdeveloped, they a As Nasr, Barry and Ellinger (1998) note, whilst the relationship between the current debt to assets ratio and technical efficiency is a test of the free cash flow concept, the relation between total debt to assets ratio and efficiency scores is more indicative ofthe credit evaluation concept.

might not yet have managed to reach an efficient size. The availability of land per unit of labour has also a positive impact on efficiency of all types of individual and corporate farms (at different levels of significance for different sub-samples). The effects of the other technology proxy and the variables used to indicate integration in the factor markets are either negative or insignificant. Location in the regions with better agri-environmental conditions for farming has a positive effect on the efficiency of individual crop and corporate livestock farms. In Models 2 and 3 in Table 6 there are some differences in the sign of the coefficients and the significance of the relationship in comparison to Model 1. However, in all three models size is an important variable for increasing the technical efficiency of the individual livestock farms.

Conclusions

The paper measures the technical efficiency of farms emerging during transition to a market economy in the Czech Republic. It accounts for the statistical variability of the point estimates of technical efficiency and employs bootstrapping to determine the variability of DEA efficiency estimates. The analysis of the factors that may explain the variability in efficiency focuses on the contribution of financial management to farm performance.

The results of DEA point estimates indicate that, overall, corporate farms in the Czech Republic are more technically efficient than individual farms. The construction of confidence intervals, however, shows mixed support for the efficiency superiority of corporate farms. Whilst the livestock corporate farms continue to be more effrcient when the statistical variability is accounted for, the evidence for the crop farms is not conclusive. This supports Latruffe et al.'s (2004) conclusion that, if possible, bootstrapping should routinely be used with DEA estimates in order to avoid reaching misleading conclusions.

The analysis of the relationship between the financial exposure and technical efficiency requires cautious treatment, as exogeneity of the financial variable with the efficiency scores cannot always be confirmed. In the present analysis, exogeneity was rejected for individual and corporate crop farms in the model employing debt to assets as a financial variable (Model 1), for individual farms of both specialisation when the current ratio was used (Model 2) and for individual crop and livestock, and corporate crop farms when the financial stress was included in the model (Model 3). The application of an effrcient estimator increased the standard errors in comparison to the standard Tobit estimation. The corrected estimations help assess the importance of financial variables as potential explanatory factors for efficiency. For example, testing for exogeneity might help explain the failure of Nasr, Barry and Ellinger (1998) to detect any impact of the debt to assets ratio on efficiency.

With regard to Czech farm structures, although the indebtedness of the corporate farms has been high on the political agenda in the Czech Republic, particularly in view of the viability of these farms in an enlarged Union, the analysis did not detect substantial differences in the relationship of the financial exposure to technical efficiency between the two management types. Both seem exposed to high agency costs. Therefore, factors that can decrease information asymmetry, which is one fundamental reason for the high agency costs, might prove to be beneficial for the use of debt in the direction of better resource allocation.

Appendix 1 -0.17 * (0.0e) -0.17 " UAA for crop farms, livestock units for livestock farms.

Table 1 :

 1 Summary statistics for the sample individual farms according to specialisation and organisational form Summary statistics for the sample corporate farms according to specialisation and organisational form efficiency: comparison of point and interval estimates DEA point estimates, presented in Table

  ' t',àt t< * : l0%o, 5Vo, I % significance. E-3 : 10 power -3. Standard errors into brackets." UAA for crop farms, livestock units for livestock farms.Model la: Standard Tobit estimation; financial variable-debt to assets ratio @e-estimated models in comparison to Model 1 in italic) < *,* * * : l0%o, 5%o, I % signifi cance. E-3 : I 0 power -3, Standard errors into brackets.u UAA for uop farms, livestock units for livestock farms.

Model 2 :

 2 Alternative estimation correcting for endogeneity; fïnancial variable-"F,"** : l0oÂ,5Vo, 10% significance. E-3: 10 power -3, Standard errors into brackets.u UAA for crop farms, livestock units for livestock farms.Model2a: Standard Tobit estimation; financial variable-current ratio @e-estimated models in comparison to Model2 in italic) * t',* * * : l0%o, 50Â, I % significance. E-3: l0 power -3. Standard errors into brackets.u UAA for crop farms, livestock units for livestock farms.Model 3: Alternative estimation correcting for endogeneity; financial variable-*,'l r {' : l\Yo, 5%o, 1 % significance. E-3: I 0 power *3. Standard errors into brackets.u UAA for crop farms, livestock units for livestock farms. t2 Model 3a: Standard Tobit estimation; financial variable-financial stress ratio (Re-estimated models in comparison to Model3 in italic)

  *,*** :70%o,5%o, Iolosignificance.E-3: I0power-3. Standarderrorsintobrackets.

Table 3 :

 3 Descriptive statistics of technical efficiency

	Farm specialisation and form	Mean	Standard	Minimum	Share of farms with
				deviation		efficiency score of I (%)
			Total technical efficiency		
	Individual	Livestock	0.55	0.16	0.29	3.8
		Crop	0.67	0.18	0.2r	6.3
	Corporate	Livestock	0.83	0. r 5	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	0.21	18.I
	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	0.3s	8.6

Table 4 :

 4 Width of efficiency estimates' confidence intervals

	Farm specialisation and form	Width for total technical	Width for pure technical
			efficiency	efficiency
	Individual	Livestock	0.32	0.33
		Crop	0.14	0.19
	Corporate	Livestock	0.15	0.18
		Crop	0.17	0.22

Table 5 :

 5 Total technical efficiency estimate and confïdence intervals bounds: means

	Farm specialisation and form	Estimate	Lower bound	Upper bound
	Individual	Livestock	0.55	0.18	0.50
		Crop	0.67	0.51	0.65
	Corporate	Livestock	0.83	0.67	0.81
		Crop	0.69	0.49	0.66
					J

Table 6 :

 6 Determinants of pure technical inefficiencyModel 1: Alternative estimation correcting for endogeneity; financial variable-debt to assets ratio

	Individual farms		Corporate farms	
	Livestock	Crop	Livestock	Crop
	Constant			
	Size variable o			
	Ratio capital/labour			
	Ratio land/labour			
	Share ofhired labour			

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 earnings for self-finance; and the increase in growth opportunities leads to an increase in the agency costs ofdebt.