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Abstract

SPICKA, J. and J. KRAUSE, 2013. Selected socioeconomic impacts of public support for agricultural biogas
plants: the case of the Czech Republic. Bulg. J. Agric. Sci., 19: 929-938

The main goal of the article is to assess selected socioeconomic impacts of public support for investments and effects of
investments in biogas plants in the CR. The need for this analysis arises from requirements for impact evaluation of public
subsidies from the Rural Development Programme. The quantification of economic effects of investment support of biogas
plants is based on counterfactual analysis. Propensity score matching (PSM) with Mahalanobis distance was used to create
treatment-control matches based on propensity scores and/or observed covariate variables. Mann-Whitney U test was used to
compare selected indicators between supported and not supported agricultural enterprises. Regarding economic performance
of agricultural enterprises, analysis revealed that investments and investment subsidies targeted at biogas plants have positive
effect on EBIT, cash flow and value added per hectare of agricultural enterprises. On the other side, there is no significant
impact on ROA, ROE and ROCE even if these indicators have been considered as key indicators of companies’ economic
performance. Setting up biogas plants does not create any new working positions in most cases, so supported enterprises with
biogas plant in operation significantly increased labour productivity compared to companies without biogas plant.

Key words: agricultural biogas plants, counterfactual analysis, investment subsidy, impact evaluation, propensity

score matching, Rural Development Programme

Abbreviations: EBIT — Earnings before Interests and Taxes; LPIS - Land Parcel Identification System;
PSM — Propensity Score Matching; ROA — Return on Assets; ROCE — Return on Capital Employed;
RDP — Rural Development Program; ROE — Return on Equity

Introduction

An agriculture biogas plant is an anaerobic digester that
converts intentionally grown biomass, secondary crop and
livestock materials (incl. bedding) into biogas. A rapid ex-
pansion of the biogas plants in the Czech Republic (CR) re-
sults from a public support of renewable energy production
and it is also a response to the long-term structural changes
in agriculture. Investments in biogas plants are important for
agricultural enterprises in relation to their own financial ca-
pabilities. Therefore, it is important to assess socioeconomic
impacts of biogas plant support.

Investments in biogas plants are supported by Rural De-
velopment Programme (RDP), namely by measure I11.1.1 Di-

E-mail: jindrich.spicka@vse.cz; josef krause@vse.cz

versification into non-agricultural activities and I11.1.2 Sup-
port for business creation and development. The support is
focused on building decentralised facilities for processing
and use of renewable energy sources with goal of energetic
self-sufficiency of the countryside and fulfilment of the Czech
Republic obligations to achieve 8 % energy from renewable
sources (Ministry of Agriculture, 2008).

The results by Poeschl et al. (2010) support the devel-
opment and foster of policies and framework for develop-
ment of biogas as environmentally friendly energy resource,
among a mix of renewable energy sources, hence, compete
favourably with fossil fuels to enhance the prospects for ex-
panded utilization.
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Reise et al. (2012) conducted a survey focused on deci-
sion-making behaviour of farmers regarding investments in
renewable energy systems that generate energy from biomass
and farmers’ reactions to investment-support measures. They
found that only about half of the amount of the subsidy — as
expected according to normative forecast models — is re-
flected in an increased willingness to invest. Furthermore,
farmers who have previously invested in biogas plants show
lower investment thresholds and have stronger reactions to
the subsidy.

Golusin et al. (2012) worked on the assumption that only
economically viable construction and operation can result in
long-term sustainability, which is initially the goal when de-
ciding upon such investments. Based on the case study they
concluded that the investment in biogas electricity plant could
be considered as economically viable and acceptable.

Menind and Olt (2009) were interested in economic in-
centives of investing in biogas plants in Estonia. They con-
cluded that when the objective of RDP is to support as many
projects as possible the obstacle can become the curtailing of
these projects for economic reasons, and the fund may be-
come unused, or its means will not be used for establishing
biogas factories. Similarly, if to support establishing a smaller
number of biogas factories in a range that would be sufficient
to attain an optimal investment payoff period these factories
would fulfil their objective answering the environmental and
energy problems.

New method for assessing the performance of agricultur-
al biogas plants presented Djatkov et al. (2012). The method
developed for assessing the overall performance of biogas
plants is focused on four assessment aspects: biogas produc-
tion, biogas utilization, environmental impact and socioeco-
nomic efficiency. Among the assessed biogas plants, the main
deficits were related to the aspect of biogas utilization, caused
by low level of external heat utilization. By improving this
aspect of performance, environmental impact would be mini-
mized and economic efficiency significantly improved.

In the literature, the authors also touched the economic
analysis of sub-processes in the production of biogas (e.g. Ma-
dlener et al., 2009; Murphy and Power, 2009; Gebrezgabher
et al., 2010). However, this article does not deal with detailed
technological and economical aspects of biogas production.

The main goal of the article is to assess selected socio-
economic impacts of public support for investments and ef-
fects of investments in biogas plants in the CR. The need for
this analysis arises from requirements for impact evaluation
of public subsidies from the Rural Development Programme.
The increasing importance of investment subsidies in rural
areas and in agriculture as well as measures to improve hu-
man capital raise the need for not only qualitative but also

quantitative assessment of effects of these public measures.
The effects cannot be immediate and are combined with oth-
er processes and activities of agricultural enterprises. There-
fore, direct measurement of effects is very difficult (Mi-
chalek, 2009; Bozik, 2012).

According to the EC Guidelines, questions and indicators
have to be answered comparing supported with non-support-
ed farms (counterfactual situation), and the previous situation
with the resulting situation after the support (Cueto, 2006).
The quantification of economic effects of investment support
of biogas plants is based on counterfactual analysis. Coun-
terfactual analysis enables evaluators to attribute cause and
effect between real interventions and possible outcomes. It
compares two groups of farms — farms supported by invest-
ments subsidies (and with biogas plant) and farms without
investment support (and without biogas plant). The question
is whether there are statistically significant differences in ef-
fects on some groups of supported enterprises with biogas
plant in operation.

The paper is organized as follows. The first part is devoted
to data and methods used in analysis. We especially focus on
the propensity score marching as the method suitable for set-
ting two similar groups of farms for counterfactual analysis.
The second part is devoted to characteristics of supported in-
vestments in biogas plants from RDP during 2007 - 2011. The
third part describes results of counterfactual analysis. The fi-
nal section contains conclusions about main findings.

Material and Methods

Data on investment projects in biogas plants was obtained
from the Ministry of Agriculture. The database provides in-
formation about project assessment process, total investment
expenditures, eligible investment expenditures, absolute and
relative amount of the investment subsidy, number of newly
created working positions, and information about installed
power of biogas plants. The database includes data on 142 in-
dividual applications approved between 2007 and 2011. This
database was linked with information from a database Solid-
itet - Albertina, which contains data from financial statements
of companies in the CR as well as an overview of the company
headquarters, industry, number of employees and total turn-
over. The area of agricultural land was set based on LPIS da-
tabase (Land Parcel Identification System). Thus, we obtained
the basic information about 119 companies whose applications
were approved for investment between 2007 and 2011.

For the counterfactual analysis, it was necessary to have
one sample of supported agricultural enterprises and sample
of agricultural enterprises with similar structural character-
istics that were not supported by RDP (2007 —2013). Because
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accounting data are available with the lag of t-2, it is pos-

sible to use data only for the period 2007 - 2010. Total 56

of 119 supported applicants received payment between 2007

and 2010, so they can be considered as supported and it may

be assumed that the investment was put into operation un-

til 2010. Nevertheless, complete full accounting data in 2007

and 2010 are available only for 39 companies. Therefore, it is

the basic set of supported subjects for counterfactual analysis

(labelled as “participants™).

Then, 551 agricultural enterprises without investment
support from RDP between 2007 and 2010 and with avail-
able full accounting, data in both years were identified. From
this group of no participants it was necessary to select com-
panies with similar characteristics as supported companies.
The characteristics should express farm size, natural con-
ditions, business activity, number of employees, capital en-
dowment and capital structure in basic year 2007 (i.e. before
public intervention). On the other side, characteristics should
not include covariates based on economic results (like EBIT,
cash flow, value added etc.) because they serve as result indi-
cators for subsequent counterfactual analysis. Following six
available structural indicators for matching participants and
no participants were selected:

* agricultural land under LPIS (ha) as an indicator of farm

size,

share of permanent grassland as an approximation of natu-

ral conditions,

asset turnover as an indicator of business activity,

staff costs (thousands CZK) as an indicator of the use of

paid labour,

* depreciation and amortization (thousands CZK),

« credit debt ratio as the share of bank loans and financial ac-
commodations to total assets (indicator representing capital
structure).

Data matching procedure was used to create treatment-
control matches based on propensity scores and/or observed
covariate variables. Propensity score matching (PSM) con-
structs a statistical comparison group that is based on a mod-
el of the probability of participating in the treatment, using
observed characteristics (Khandker et al., 2010). Ideally, one
would match each treatment subject with a control subject
(or subjects) that was an exact match on each of the observed
covariates. As the number of covariates increases or the ratio
of the number of control subjects to treatment subjects de-
creases, it becomes less and less likely that an exact match
will be found for each treatment subject. Propensity scores
can be used in this situation to simultaneously control for the
presence of several covariate factors. Rosenbaum and Rubin
(1983, 1985) introduced the propensity score. The propensity
score for subject i (i = 1,..., N) was defined as the conditional

probability of assignment to a treatment (Z, = 1) versus the
control (Z, = 0), given a set (or vector) of observed covariates,
x. Mathematically, the propensity score for subject i can be
express as

e(X)) =pr(Z = 1|X;=x) (1)

It is assumed that the Z’s are independent, given the Xs.
The observed covariates, x,, are not necessarily the same co-
variates used in the matching algorithm, y, although they
could be. Rosenbaum and Rubin (1985) suggest using the
logit of the estimated propensity score for matching because
the distribution of transformed scores is often approximately
normal. The logit of the propensity score is defined as

q(x) = logE—1 - e(")j ®
e(x)

Different approaches can be used to match participants
and no participants based on the propensity score. Greedy
data matching was used for propensity score data matching
procedure in this paper (like in Bozik, 2012). Several differ-
ent distance calculation methods are available in the match-
ing procedures. Gu and Rosenbaum (1993) compared the
imbalance of Mahalanobis distance metrics versus the pro-
pensity score difference in optimal 1:1 matching for numbers
of covariates (P) between 2 and 20 and control/treatment
subject ratios between 2 and 6. Mahalanobis distance within
propensity score callipers was always best or second best, so
Mahalanobis distance within propensity score calipers (no
matches outside callipers) was used in this paper as distance
calculation method. P. C. Mahalanobis (1936) suggested Ma-
halanobis distance.

According to Khandker et al. (2010) the main advan-
tage (and drawback) of PSM relies on the degree to which
observed characteristics drive program participation. If se-
lection bias from unobserved characteristics is likely to be
negligible, then PSM may provide a good comparison with
randomized estimates. To the degree participation, variables
are incomplete, the PSM results can be suspect. This condi-
tion is, as mentioned earlier, not a directly testable criteria; it
requires careful examination of the factors driving program
participation.

Table 1 shows results of data matching including mean
and standardized differences. One subject of participants was
excluded because of extreme values of characteristic vari-
ables. After matching, it seems to have really similar control
group (Table 1).

After creating group of participants (38 agricultural enter-
prises) and no participants (38 agricultural enterprises), the
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Table 1
Results of PSM — data source for counterfactual analysis
Variable Units | Group type | Supported N Mean SD ditl“\f/{eigg ce 3}%2?:325%2
Before Yes 39 21175 1209.5
Aoricultural land h matching No 551 1.098.3 882.0 1019.2 96.28%
gricultural fan & fter Yes 38 20714 11906
matching No 38 1918.6 990.0 152.8 13.96%
Before Yes 39 0.22373 0.23
sh . land matching No 551 0.23915 0.31 -0.01542 -5.71%
are of grasstands After Yes 38 022780 023
matching No 38 0.23874 0.24 -0.01094 -4.62%
Before Yes 39 0.57905 0.37
A matching No 551 0.60156 0.33 -0.02251 -6.38%
tt
ssetturnover After Yes 38 0.58006 0.38
matching No 38 0.57248 0.33 0.00758 2.13%
Before Yes 39 242471 156427
, matchin 14 532.7 111.88%
Staff costs C()Z()Ig g No 551 9714.5 9631.8 0
After Yes 38 23 526.1 15 181.6
matching No 38 217541 136576  1772.0 12.27%
Before Yes 39 11 644.3 7111.6
Depreciation and ‘000 Matching No 551 3920.6 3977.0 7723.6 134.05%
amortization CZK A fter Yes 38 110204  6029.2
matching No 38 10 050.1 5 686.0 970.3 16.56%
Before Yes 39 0.14345 0.10
matchin 0.02965 27.56%
Credit debt ratio g No 551 0.11380 0.11 0
After Yes 38 0.14652 0.10
matching No 38 0.13150 0.09 0.01502 15.58%
Source: Own calculation
next step is to make counterfactual analysis, i.e. to make im- C) Indicators of activity
pact evaluation of investment and investment support in bio- ¢ Long-term asset turnover = (Sales of production + Sales of
gas energy. First, the relevant indicators need to be selected. goods)/Fixed assets
In order to make complex impact evaluation mainly based < Inventory turnover = (Sales of production + Sales of goods)/
on financial statements, following indicators of profitability, Inventory
liquidity, activity, capital structure, value added and produc- D) Debt ratios
tivity were identified as suitable for counterfactual analysis. * Debt ratio = Total debt/Total assets
A) Indicators of profitability * Credit debt ratio = Bank loans & overdrafts/Total assets
* Return on assets (ROA) = EBIT/Total assets E) Value added indicators'
* Return on capital employed (ROCE) = EBIT/(Equity + Pro-  * Value added per hectare
visions + Long-term payables + Long-term bank loans) * Value added per staff costs
* Return on equity (ROE) = EAT/Equity F) Other indicators
 EBIT per hectare * Fixed assets per hectare
* Cash flow per hectare = (EAT + depreciation)/hectares * Depreciation per hectare
B) Indicators of liquidity * Sales of production per hectare
* Current ratio = Current assets/Current liabilities * Cost of sales per hectare

¢ Cash ratio = Short-term financial assets/Current liabilities * Cost of sales per sales of production

! Value added = (Sales of goods — Cost on goods sold) + (Sales of production — Cost of sales)
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Counterfactual analysis was processed using difference-
in-differences method (DID). The method compares groups
of participants and no participants before intervention in
2007, i.e. first difference, and after intervention in 2010, i.e.
second difference (Bozik, 2012). It means that method calcu-
lates differences of indicators before and after implementa-
tion of investment (after pay out of the subsidy). The effect of
support occurs, when the second difference is significantly
different from the first difference.

Mann-Whitney U test was used to compare above-men-
tioned indicators between two groups — participants (Y = 1)
and no participants (Y = 0). Mann-Whitney test is the non-
parametric substitute for the equal-variance t-test when the
assumption of normality is not valid (as in this case). The null
and alternative hypotheses are: H: Median -1~ Median Y
ooy Hy! Median e Median Y=oy A normal approxima-
tion method was used for the distribution of the sum of ranks,
which corrects for ties and does have the correction factor for
continuity. The null hypothesis was tested at the significance
level of 0.05.

Results and Discussion

Overview of supported agricultural biogas plants in
2007 - 2011

In the period 2007 to 2011, most new biogas plants were
supported in regions Vysocina (22.6%), Jihocesky (15.0 %),

Stiedocesky (14.3 %) a Jihomoravsky (10.5 %). It corresponds
to the regional importance of agriculture in the CR. Of the
142 approved projects, 9 projects were aimed at upgrading al-
ready operating biogas plants, 133 projects targeted for con-
struction of new biogas plants. The total volume of invest-
ment spending was 9.8 mil. CZK, of which 2.5 mil. CZK was
investment support by RDP.

An average agricultural area of supported farms was
1 860 ha with an average of 21 % share of permanent grass-
lands. Most agricultural biogas plants are located in regions
with no or low natural handicap (non-LFA or LFA O). Size
characteristics of supported farms were different (Figure 1)
— it ranges from 0 ha to more than 7 200 ha. In terms of
type of farming, the sample of supported farms was rela-
tively homogeneous, because 85.7 % of farms have mixed
type of farming. It corresponds to the fact that mainly larger
agricultural farms invest in construction and upgrading of
biogas plants. Mixed production is suitable for the operation
of agricultural biogas plants because the biogas plants use
manure.

In terms of a farm size expressed by a number of workers,
approximately 75 % of the farms have more than 25 workers.
It is consistent with a larger size of farms and mixed type
of farming. Table 2 shows characteristics of farms by legal
forms. It is obvious that legal entities (mainly cooperatives
and joint-stock companies) are typical enterprises operating
agricultural biogas plants.
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Fig. 1. Agricultural area of supported farms and share of grassland (LPIS)
Source: Own calculation
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In the CR, currently more than 260 biogas plants produc-
ing electricity and heat from energy crops, manure and bio
waste (264 biogas plants on 1 January 2012 with total in-
stalled power of 167.67 MWe, according to the MoA). Dy-
namic growth of biogas plants can be documented by the fact
that at the beginning of 2007 there were only 56 stations in
operation with a total installed power of 17.33 MW. Most of
the biogas plants apply substrate from agricultural land and
permanent grassland as well as using manure for anaerobe
digestion. Maize silage is the main substrate, followed by ma-
nure and whole crop and grass silage.

The following overview provides an outline of agricul-
tural biogas plants, which were supported under the RDP.
The average size of 133 analyzed new biogas plants is about
636 kWe (in the range of 171 to 1 600 kWe) which exactly
represents the average power of all biogas plants in CR for
electricity production. Figure 2 shows histogram of installed
electricity power of 133 supported new biogas plants (9 sup-
ported upgraded biogas plants were not included).

Agricultural biogas plants are most often built with an in-
stalled power 400 — 600 kWe. Knowing the relations of ag-
ricultural land and power biogas plant can be calculated that
about 2 - 4 ha of agricultural land on average is needed per 1
kWe installed power. Of course, there are extremes on both
sides; it depends on the structure of production in agricul-
tural enterprise. The heating power is similar to the electric-
ity power on average, but there are less number of supported
biogas plants with installed heating power between 800 — 1
000 kW and, on the other side, there is more biogas plants
with heating power between 600 — 800 kW.

The average total investment expenditures for both build-
ing and upgrading biogas plants were 69 CZK million per 1
biogas plant. Because investment expenditures significantly
correlate with an installed power (Pearson correlation coef-
ficient r = 0.80 with p-value < 0.0001), it is preferable to ex-
press the investment expenditures per 1 kWe. It ranged most
frequently from 100 000 to 160 000 CZK (in 67 % of cases).
About 15 % of projects had total investment expenditures be-
tween 75 000 and 100 000 CZK per 1 kWe.

Table 2

Relation between total investment subsidies and installed
power is not as strong as in case of total investment expen-
ditures because the share of investment support is assessed
individually based on the applicant’s preference criteria. So
in this sample the investment subsidies varied from 25 % to
60 % (applicants received most often 30 % of total eligible in-
vestment expenditures). Average amount of investment sub-
sidy was about 17 000 CZK per hectare, 30 000 CZK per 1
kWe respectively.

Due to the availability of data about plan of newly created
working positions, it is possible to make a short description of
results. About 85 % of applications contain information that
investment will not be associated with the creation of new
working positions, 12 % of them planned 1 new working po-
sition. More than 1 new working position is very seldom. Be-
cause of specifics of operating biogas plants is obvious that at
least one worker must monitor its operation. It is evident that
most agricultural enterprises are able to use available labour
forces for biogas plant operation. Thus, investments in biogas
plants are not primarily focused on increasing employment in
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Fig. 2. Installed power of supported new biogas plants
in the CR (2007 — 2011)
Source: Own calculation

Average characteristics of supported farms by legal form (2007 — 2011)

Legal form Number of companies ‘ Agricultural area, ha ‘ Share of grasslands, % ‘ Turnover, CZK mil
Joint-stock company 47 2305 16.9 129.0
Cooperative 30 2363 19.6 117.3
Limited liability company 27 1211 25.8 72.3
Individual farm 15 624 27.5 27.8
Total 119 1 860 18.3 100.5

Source: Own calculation



Socioeconomic Impacts of Public Support for Agricultural Biogas Plants in the Czech Republic 935

the country, but on maintaining employment and maximiz-
ing the use of working capacity.

Results of the counterfactual analysis

Results of counterfactual analysis present comparison of
indicators between similar groups of participants (n = 38) and
no participants (n = 38). First, there is question, if the support
had any impact on the area of agricultural land and fixed as-
sets. Table 3 shows medians of agricultural area and fixed
assets in 2007 and 2010.

There is no significant difference in the total agricultural
area between participants and no participants. The partici-
pants reduced the total agricultural area no participants ex-
tended their acreage. Nevertheless, neither the investment

support nor investment in biogas plant had any impact on
acreage of agricultural enterprises.

Investments in new biogas plants are relatively high and
should increase value of fixed assets. This assumption was
confirmed by statistical analysis. Participants had signifi-
cantly higher fixed assets per hectare in 2010 when biogas
has already been in operation. On the contrary, the value of
fixed assets per hectare in no participants had not significant-
ly changed. Table 4 presents the results of test assessing im-
pacts on profitability and cash flow indicators.

Investments in biogas plants had not significant impact on
ROA, ROCE and ROE. However, the decline of these indi-
cators between 2007 and 2010 was greater in the sample of
no participants. When economic results are related to the to-

Table 3
Results of test of differences in agricultural area and fixed assets
Indicator Units Year 12/{;11311)1 1(\/[Ye(i1%1)1 \gl\fli?lréy p-value Rgg%%?o
-value
2007 1948 1915 0.4519 0.6513 No
Agricultural area ha 2010 1924 1968 0.6908 0.4897 No
DID (1-0) 0.0260 0.9793 No
2007 45 614 45 080 0.9298 0.3525 No
Fixed assets per hectare CZK 2010 70 011 44903 4.1607 0.0000 Yes
DID (1-0) -2.2492 0.0245 Yes
Source: Own calculation
Table 4
Results of test of differences in profitability and cash flow indicators
Indicator Units Year I(v{{e(il%l %@ei%r)l \%/l\;lleil‘%gy p-value Rgg eocf)?o
-value
2007 5.53 545 -0.4207 0.6739 No
ROA % 2010 492 2.92 1.0337 0.3013 No
DID (1-0) -1.1064 0.2686 No
2007 6.47 6.46 -0.2649 0.7911 No
ROCE % 2010 5.51 3.28 1.0025 0.3161 No
DID (1-0) -1.1687 0.2425 No
2007 713 8.13 0.4727 0.6364 No
ROE 2010 8.50 3.29 1.7505 0.0800 No
DID (1-0) -0.6285 0.5297 No
2007 3837 3256 0.4623 0.6439 No
EBIT per hectare CZK 2010 4773 2370 2.5089 0.0121 Yes
DID (1-0) -1.9998 0.0455 Yes
2007 9073 8771 1.1791 0.2384 No
Cash flow per hectare CZK 2010 12 125 7 160 3.1218 0.0018 Yes
DID (1-0) -1.9894 0.0467 Yes

Source: Own calculation
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tal agricultural area, significant effects of investment can be
observed. Investment in biogas plants has positive effect on
EBIT and cash flow per hectare. While median of EBIT and
cash flow per hectare increased in the group of participants,
is decreased in the sample of no participants. The positive
effect of investments on indicators related to the area, no im-
pact on conventional indicators of profitability can be justi-
fied by different impact of investments on agricultural area,
and fixed assets (Table 3).

Now it is time to look at main cost and yield effects of
biogas plants. Table 5 resumes output of statistical analysis
of differences in value added determinants and depreciation
between participants and no participants.

As seen in Table 5, investments in biogas plants have sig-
nificant impact on the value added per hectare as well as on
labour productivity expressed by the indicator value added
per staff costs. The group of supported agricultural enterpris-
es increased the value added and labour productivity after
setting up the investment, unlike no participants. This very
important finding could affect the competitiveness of agri-
cultural enterprises.

Regarding cost and yields, results are not clear like in case
of the value added. Investments have no significant impact on
cost of sales per hectare. It is somewhat surprising given that

the biogas plant heats some buildings and operations within
the farm, and this leads to savings of purchased heat. Some
more noticeable savings in cost of sales are obvious in the
sample of participants, but the difference towards no partici-
pants is not statistically significant.

Higher depreciation per hectare in the group of partici-
pants is related to higher value of fixed assets as the conse-
quence of the investment in biogas plant.

In the group of participants, median of sales of production
per hectare in 2010 was at the same level as in 2007, whereas
the no participants had lower output. The difference between
median sales of production per hectare between the two
groups in 2010 is statistically significant, unlike difference-
in-differences, which is not statistically significant. Thus,
support of biogas plants performs one of its purpose, which
is the diversification of farm income stabilization and support
their income. Table 6 contains ratio indicators of liquidity,
activity and capital structure.

Investments in biogas plants have no significant impact
on liquidity ratios. Of course, the current and cash ratios are
lower after investment apparently because participants have
to repay loan for investment, but any statistically significant
differences were not found. Questionable are effects of in-
vestments on turnover ratios, some significant differences

Table 5
Results of test of differences in value added determinants and depreciation
. . Mann .

Indicator Units Year %/{?il%l %/{?il%r)l \%’_hvletllﬁfg p-value Rgg%‘fg?o
2007 14 379 13 551 0.0883 0.9296 No
Value added per hectare CZK 2010 15227 10 577 3.0387 0.0024 Yes
DID (1-0) -2.0102 0.0444 Yes
2007 1.18 1.13 0.8425 0.3995 No
Value added per staff costs CZK 2010 1.36 0.97 4.0640 0.0000 Yes
DID (1-0) -2.5405 0.0111 Yes
) 2007 42 029 39379 0.4831 0.6290 No
pales of production per CZK 2010 42227 33826 22388 00252 Yes
DID (1-0) -1.0648 0.2869 No
2007 28 712 24 824 0.8986 0.3689 No
Cost of sales per hectare CZK 2010 26 269 23 323 1.4181 0.1562 No
DID (1-0) 0.2441 0.8071 No
2007 0.68 0.67 0.4822 0.6297 No
gr‘(’)s(ilfcftisg}les per sales of 2010 0.64 0.70 27182 0.0066 Yes
DID (1-0) 1.8054 0.0710 No
2007 5248 5375 0.4623 0.6439 No
Depreciation per hectare CZK 2010 7196 5467 2.3738 0.0176 Yes
DID (1-0) -1.2311 0.2183 No

Source: Own calculation
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Table 6
Results of test of differences in liquidity, activity and capital structure
Indicator Units Year I(v{filz?)l 1(\/81{6112(1)1)1 \;/I\_%%llgg p-value Rae%%cf)?o
2007 412 247 1.2934 0.1959 No
Current ratio 2010 2.56 3.07 -1.2622 0.2069 No
DID (1-0) 17817 0.0748 No
2007 0.51 0.41 0.6908 0.4897 No
Cash ratio 2010 0.30 0.53 -1.3921 0.1639 No
DID (1-0) 1.4596 0.1444 No
2007 0.90 0.94 -0.3896 0.6968 No
Long-term asset turnover 2010 0.56 0.84 -3.2570 0.0011 Yes
DID (1-0) 1.5427 0.1229 No
2007 2.63 2.54 -0.3020 0.7626 No
Inventory turnover 2010 27 2.21 1.2830 0.1995 No
DID (1-0) -0.2702 0.7870 No
2007 36.25 37.15 -0.6857 0.4929 No
Debt ratio % 2010 47.25 32.60 3.1115 0.0019 Yes
DID (1-0) -2.5038 0.0123 Yes
2007 11.70 11.10 0.5818 0.5607 No
Credit debt ratio % 2010 30.20 10.40 5.0282 0.0000 Yes
DID (1-0) -4.2646 0.0000 Yes

Source: Own calculation

were revealed only in long-term asset turnover as the result
of higher fixed assets after setting up biogas plants.

On the other hand, clear effects of investments are observ-
able in capital structure. Because such financially demand-
ing investments like biogas plants need to be co-financed
by taking a commercial credit, the debt ratios significantly
increased in the group of participants. Difference-in-differ-
ences were also statistically significant. The median level
of debt ratio was still under recommended level of 50 % in
2010, which indicates no severe problems with indebtedness
of supported agricultural enterprises, but it also depends on
the future development of the economic situation of agricul-
tural enterprises.

Conclusion

The main goal of the article was to assess selected socio-
economic impacts of public support for investments and ef-
fects of investments in biogas plants in the Czech Republic.
The main findings are following:

- Investments and investment subsidies targeted at biogas
plants have positive effect on EBIT, cash flow and value add-
ed per hectare of agricultural enterprises. On the other side,
there is no significant impact on ROA, ROE and ROCE even

if these indicators have been considered as key indicators of
companies’ economic performance.

- Biogas plants have rather revenue stabilization effect
than cost savings effect. So investment support for building
and modernization of biogas plants helps to achieve one of
goal of RDP aimed at diversification of non-farm income.

- Investing in biogas plants has not significant impact on
liquidity of agricultural enterprises.

- Setting up biogas plants does not create any new working
positions in most cases. Operation of biogas plants is mostly
ensured by using own workers available.

- Supported enterprises with biogas plant in operation sig-
nificantly increased labour productivity compared to compa-
nies without biogas plant.

- Investments in biogas plants significantly change capital
structure because of commercial credit indispensable for fi-
nancing investment expenditures.

- Investments in biogas plants do not lead to significant
change of farm agricultural area. They rather increase fixed
assets and depreciation.

Public support of investment in biogas plants in the Czech
Republic should continue because it has positive effects on
competitiveness of agricultural enterprises. Besides discov-
ered effects it also helps to use secondary raw materials from
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animal production (like manure) and use part of the agricul-
tural land formerly intended for the production of animal
feed (when the livestock numbers in the Czech Republic have
been getting lower for the long time).
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