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Abstract

This empirical study aims to shed light on the dynamic linkages among investments, technical efficiency
and productivity of food processing at a sectoral level. We use data obtained from meat and milk processing
firms operating in the Czech Republic. The data set covers a period from 2011 to 2015. Being based
on a production function frontier framework and the Divisia index our study is focuses on the estimation
of technical efficiency and productivity of Czech Food processing firms in connection with the received
investments. The results of the conducted analysis have shown that investments, directed to a production
process of meat and milk processing firms operating in the Czech Republic, do have a positive effect on their
technical efficiency. Moreover, it provides an opportunity to increase the capacity of raw milk processing.

Higher TFP in food processing industry may result in higher TFP in agriculture.

Keywords

Technical efficiency, Technical change, Investments, Czech food processing, Divisia index.

Rudinskaya, T. and Kuzmenko, E. (2019) “Investments, Technical Change and Efficiency: Empirical
Evidence from Czech Food Processing", AGRIS on-line Papers in Economics and Informatics, Vol. 11,
No. 4, pp. 93-103. ISSN 1804-1930. DOI 10.7160/201.2019.110409.

Introduction

Recent years a growing interest have been observed
in empirical studies aimed at analysing productivity
and efficiency of firms that can be increased thanks
to investment support. The most frequently used
methodology for impact assessment is based
on the Data Envelopment Analysis (DEA)
and  Stochastic  Frontier = Analysis  (SFA).
Difficulties with the estimation of effects stemming
from investment support on efficiency
and productivity of firms in EU Member States
were discussed by Bergschmidt et al. (2006), Coelli
et al. (2006), Bergschmidt (2009), Forstner et al.
(2009), Bernini a Pellegrini (2011) and others.
Beck and Dogot (2006) proposed the impact
indicators of investment support for assessment
possible effects. They found that in the short run
there were no connections between investments
and firms’ income growth. However, in the long
run investments did have a positive effect on both
farm’s competitiveness and sustainability. Spicka
and Machek (2015) analysed changes in efficiency
resulted from investment activity and allocation
of subsidies to firms specializing on milk processing
in 100 EU regions over the period 2007 to 2011.

They found that investment subsidies per livestock
unit are slightly higher in regions with a negative
change in the production efficiency. Thus, such
investment subsidies continuously helped them
to mitigate the decline in their technical efficiency.
The impact of Rural Development Program (RDP)
subsidies on food industry was analysed by Mezera
and Spicka (2013). According to their results,
subsidies positively affect not just financial stability,
but also increase labour productivity. According
to Ferto et al. (2012) subsidized producers can
invest in farm development and achieve higher
technical progress since they are less credit
constrained. Ratinger et al. (2014) analysed
factors of Czech farm participation in investment
support scheme. They found significant positive
effects of investment support on gross value added
and improvement of labour productivity.

Most studies analysed investment impact through
the analysis of the subsidies effect, which was
substituted by investment support policies
granted under the EU RDP (Ciaian et al., 2015;
Hurnakova et al., 2016). However, the subsidies
on investment do not cover all sources of investment.
Besides these subsidies themselves, investments




may be funded by a firm’s own sources. In this
paper we assume to analyse the total investment
without separation of financing sources.

CENACE R0 | i1 turmaver,%_| of employees, %
10.1 232 24.4
10.2 0.9 0.9
10.3 3.0 3.5
10.4 4.8 1.0
10.5 14.4 9.6
10.6 4.3 32
10.7 13.3 344
10.8 20.8 17.7
10.9 15.3 5.4

Note: NACE (Nomenclature des Activités Economiques dans
la  Communaut¢ Européenne) is a FEuropean industry
standard classification system similar in function to Standard
Industry Classification (SIC) and North American Industry
Classification System (NAICS) for classifying business activities.

CZ-NACE 10.1- Preserved meat and meat products, CZ-NACE
10.2 — Preserved fish and fish products, CZ-NACE 10.3- Processed
and preserved fruit and vegetables, CZ-NACE 10.4- Vegetable
and animal oils and fats, CZ-NACE 10.5- Dairy products,
CZ-NACE 10.6- Grain mill products, starches and starch
products, CZ-NACE 10.7- Bakery and farinaceous products,
CZ-NACE 10.8 -Other food products, CZ-NACE 10.9- Prepared
animal feeds

Source: authors’ processing based on “Panorama of Food
Processing Industry” (2017)

Table 1: The share of the groups of NACE in the total sector
turnover and total number of employees in 2016.

According to the numbers provided in Table 1,
the highest shares in total turnover had the following
NACE groups: Preserved meat and meat products,
Dairy products, Other food products and Prepared
animal feeds. For further analysis the following
two groups of NACE were chosen: Preserved meat
and meat products and Dairy products (Table 2).

In the last years the chosen sectors obtained
a substantial financial investment support
(from EU). The amount of investments to NACE
10.1 had been growing during the considered
period, i.e. from 2011 to 2016. The investments
to NACE 10.5 were increasing until 2014, however,

later it was declining. This fact has appeared
interesting for us, which eventually motivated us
to analyse the impact of investments on technical
efficiency of food processing companies.

Food processing efficiency and total-factor
productivity (TFP) growth in Czech food
processing industry was investigated, for instance
by Cechura and Hockmann (2017), Cechura
and Mala (2014). These authors concluded that
the most important and distinguish characteristic
of Czech food processing is heterogeneity among
firms as well as among sectors. Moreover,
the differences in intra-sectoral heterogeneity
suggest that the food processing industry will
be the subject of accelerated structural change
in the future. Another research that was conducted
by Rudinskaya and Naglova (2018) was aimed
at the analysis of the effects produced by subsidies
of the EU Rural Development Programme (RDP)
on meat processing firms. The results indicate
apositive impact of subsidies on technical efficiency
of meat processing firms, which, however, decreases
over time.

Considering the lack of empirical studies focusing
on the impact of subsidies on technical efficiency
namely in the Czech Republic, the main objective
of this paper is to assess the effect of investments
on productivity and technical efficiency of Czech
food processing companies, specifically, that
focus on Preserved meat and meat products along
with Dairy products.

Materials and methods

Stochastic Frontier Analysis (SFA)

Following  Farrell (1957) many different
methods have been considered for the estimation
of efficiency. The two widely used approaches
are the Data Envelopment Analysis (DEA),
which is nonparametric and deterministic,
and the Stochastic Frontier Analysis (SFA), which
is, on the contrary, parametric and stochastic.
The great advantage of SFA is the possibility

Sector 2011 2012 2013 2014 2015 2016
Preserved meat 1997 863 1508 190 2462 674 1 654 850 2405 313 2412208
and meat products

Dairy products 1051 070 1 058 409 1341 208 1632203 1 554 808 1393 530

Note: CZ-NACE 10.1- Preserved meat and meat products, CZ-NACE 10.2 — Preserved fish and fish products, CZ-NACE
10.3- Processed and preserved fruit and vegetables, CZ-NACE 10.4- Vegetable and animal oils and fats, CZ-NACE
10.5- Dairy products, CZ-NACE 10.6- Grain mill products, starches and starch products, CZ-NACE 10.7- Bakery
and farinaceous products, CZ-NACE 10.8 -Other food products, CZ-NACE 10.9- Prepared animal feeds

Source: authors’ processing based on “Panorama of the food industry” (2017).

Table 2: Total investments in food processing industry in the Czech Republic in CZK.




that it offers of decomposing productivity change
into parts that have straightforward economic
interpretation. The focus of SFA is to obtain
an estimator for one of the components of TFP,
the degree of technical efficiency (Pires
and Garcia, 2012).

To study the determinants of technical efficiency
we used the SFA methodology developed
by Aigner et al. (1977). The SFA method is based
on an econometric (i.e. parametric) specification
of a production frontier. Using a generalized
production function and panel data this method
can be formalized by the following general
mathematical notation:

vi = f(xije; B) - exp(eir) (1)

where y represents output, x is a vector of inputs,
p is a vector of unknown parameters, and ¢ is
the error term. The subscripts 7 and j denote the firm
and inputs, respectively, ¢ stands for time.

In this specific formulation, the error term is farm
specific and is composed of two independent
components, &, = v, - u,. The first element,
v, is a random variable reflecting noise and other
stochastic shocks entering into the definition
of the frontier, such as shocks manifested in various
unpredictable circumstances, such as employees’
strikes, deteriorations of weather conditions,
natural disasters etc. This term is assumed to be
an independent and identically distributed normal
random variable with zero mean and constant
variance iid [N~(0,07)].

The second component, u, captures technical
inefficiency relative to the stochastic frontier.
The inefficiency term u, is nonnegative and it is
assumed to follow a half-normal, truncated-normal,
gamma or exponential distribution (Kumbhakar
and Lovell, 2000).

An index for technical efficiency (TE) can be
defined as the ratio of the observed output (y)
and maximum feasible output (y*):

Y f(xije B) - exp(uie — uye)

TE; = —= =
YA f(xije; B) - exp(vie)

= exp(—uy)

2

Because y < y*, the TE index is bounded between
0 and 1; TE achieves its upper bound when a firm
is producing the maximum output feasible level
(i.e., y = y*), given the input quantities. Jondrow
et al. (1982) demonstrated that firm-level TE can
be calculated from the error term &i as the expected
value of —u, conditional on ¢, which is given by

o9 (5!)
m + Uy (3)

O

Elulg] =

where ¢(-) represent the standard normal density
and @(-) the standard normal cumulative density

. —oZe; abal
functions; p,; = —“L and ¢2 = —-""% for half
oy +oy; G'V+Uu

normal distribution of inefficiency term;
oZu—ocle; cZoZ
FEOG and g2 = 2274 for truncated-
oy toy o, +oy

Ky =
normal distribution of inefficiency term.

Thus, the TE measure for each farm is equal to
TE, = exp(-E[u ) @)

SFA and heterogeneity

It is possible to take heterogeneity factors
into account by including these effects (management
level, access to investments etc.) in the mean
and/or variance of the distribution of inefficiency
(observed heterogeneity) or by randomizing
of the parameters of the stochastic frontier model
(unobserved heterogeneity).

Unobserved heterogeneity

During the past two decades wvarious forms
of econometric methods were developed that
enable, especially using panel data, identify
the wunobserved heterogeneity.  Unobserved
heterogeneity can be taken into account
by randomising some parameters of a model;
in this case it is assumed that such a randomisation
captures all  time invariant unobserved
heterogeneity. For example, the listed below models
are models that able to introduce unobserved
heterogeneity: True Fixed and Random Effects
Model (Greene, 2005), Random Parameters Model
(Greene, 2005) and Fixed-Management Model
(Alvarez et al., 2006).

Observed heterogeneity

Observed heterogeneity can be introduced
into a model specification by several methods.
A common approach deals with incorporating
a vector of variables zi that contains the information
about heterogeneity directly into a model. In this
case z, appears to be a goal function itself.

y=p'xta'z+v-u %)

Two other methods of examining the heterogeneity
factors impact to technical inefficiency is
the capturing heterogeneity factors by the variance
parameter and the mean of the technical inefficiency
term.




The model for empirical study is based on Battese
and Coelli (1995). It is supposed that the inefficiency
terms u it are non-negative random variables
capturing firm-specific and time-specific deviations
from the frontier, associated with technical
inefficiency. In equation (5) u_it is specified as:

u, = Zita tw, (6)

where z, is a vector of firm-specific time-variant
variables (exogenous factors or variables explaining
inefficiency) exogenous to the production process,
and ¢ is an unknown vector of J parameters to be
estimated. The error term w, ~N(0,5,7 ) is truncated
by the variable truncation point -z, d.

Battese and Coelli model (1995) allows
for estimation of impact of different factors
on technical inefficiency. Therefore, technical
efficiency corresponding to the production frontier
and inefficiency effects is defined as:

TE, = exp(-u,) = exp{-z0 - w} @)

According to Fére (1975), for estimation
a production function in the translogarithmic
(transcendental logarithmic) form we used three
production factors and a time variable. This
translogarithmic production function can be written
as follows:

In(Y,) = In(4) + a In(K,) + a,In(L ) + a In(M ) +
+oa,.T+0.58, InK )In(K ) +
+0.58,,In(L )In(L,) + 0.58, In(M )In(M.) +
+0.5a,IT + B, In(K )In(L.) +
+ B I0(K JIn(M,) + f,, In(L )In(M,) +
+ aKTln(K[t)T ta, ln(L[’)T + aMrln(Mn)T tv,-u,
®)

where A4 is total factor productivity, L is a labour
variable, K is a capital variable, M is a material
variable, Y is an output variable, 7 is a time trend
variable representing technical change.

The difference in technical efficiency among firms
can be explained by different factors. These factors
are exogenous variables that are neither inputs
to the production process nor outputs of the firm.
Nonetheless, these factors can influence farm’s
performance. In this research it is assumed that
exogenous variables impact technical efficiency
and hence these factors are modelled
in the inefficiency term. Empirical model
for the research is based on Battese and Coelli
(1995) model.

Specification developed by Battese and Coelli
(1995) incorporates vector of explanatory variables
z,, which influences technical efficiency of a firm i
at time ¢:

u, = Zn’a\ tw, ©)

where J is a vector of unknown parameters, w,
is a random term defined by truncated-normal
distribution, z, - is a transposed vector of data upon
amortization.

The latter variable is used in the present analysis
as a proxy of investments to a production process.
It is done the following way: having collected
data upon amortization per each firm, we
considered an increase in this time series (between
two neighbouring observations) as a presence
of investment. On the contrary, if the difference
between the two neighbouring observations
is negative, it is considered as its absence.
In the further analysis instead of z,' variable we
used a dummy variable (1 stands for investment;
0 — no investment).

TFP decomposition

The ways of measuring the growth in total factor
productivity (TFP) along with its decomposition
have been a matter of concern for a number
of researchers in various empirical studies
on industrial productivity (Jorgenson, 1995,
Kumbhakar and Knox Lovell, 2000). The main
contribution of Pires and Garcia paper (2012)
consisted in showing that a suitable decomposition
of TFP can be applied to a fairly large sample
for an extensive period of time in order to evaluate
not just the role of technical progress and technical
efficiency change, but also scale and allocative
efficiency change as determinants of long-term
growth. “The Divisia index has been widely used
as a convenient measure of TFP growth over time
and space” (Kumbhakar and Knox Lovell, 2000).
Productivity change, when there are multiple
inputs, is measured by, what is popularly known as,
TFP change and is defined as:

TFP =y —X;sf %, (10)

where s = w/x//C" and C* = ij/x/., with w, being
the price of input x. .
Having differentiated y (equation (1)) totally

and using the definition of TFP change in equation
(10), we obtain:

J ]
= (RTS — 1) X; 4% +TC

“p — 7 _ U L% ca)
TEP = TC at+zj{f s.}x

+TEC + X {4 — s/} % (11)
dinf (-
where TC = ﬁ, TEC = _a_u’
ot at
_ dlny _ + dlnf () fjOxj _
RTS = Zj dlnx; T dlnx; = Zj ]f(-) : =Zj gj




is the measure of returns to scale and € are input
elasticities defined at the production frontier, f(x, ¢).
At the same time ij = {f/x//zkkak} = ej/RT S when f/‘
is the marginal product of input x.

The ratio in (11), thus, decomposes TFP change
into several components:

- scale component (RTS-1)Y.; 4; %,
olnf ()
at
- technical efficiency change (TEC) = — 3—1:;

- technical change (7C) =

- allocative component Z/.{/ll.- s %), which capture
either deviations of input prices from the value
of their marginal rate of technical substitution
from the ration of input prices (}j/jj{ # w//wk).

Having done the decomposition, we thus can study
the impact of each of the components of TFP.

In the expressions that follow, ¢, and ¢, are
output elasticities, R7S denotes returns to scale
with RTS = ¢, + ¢, s, and s, are the shares
of capital and material in aggregate income, g, is
the growth rate of capital (K/K)and g, is the growth
rate of labor (L/L); Ay = €/RTS and 4, = ¢/RTS
are defined as normalized shares of -capital
and labor in income. 7FP change then can be
estimated as follows (Kumbhakar and Knox Lovell
(2000)):

=TP-q4 +(RTS-1)[A;g, +4,g]
+ [(/’{K_s]().g](+ (j'L_SL).gL] (12)

That is, total factor productivity growth can be split
into four elements:

gTFP

- technical progress, measured by

TP =0Inf(t K, L)/ot;

- change in technical efficiency, denoted by - 7 ;

- change in the scale of production, given by
(RTS - 1)U, + 2,8, ]

- change in allocative efficiency, measured by
[(Ag-5)gt (4, -5,)g, ]

Data set

The panel data set was collected from the Albertina
database. For the analysis we used the information
from the final accounts of companies, the main
activity of which is food processing. Study covers
the period from 2011 till 2015. The whole database
represents 9 branches of food processing industries.
For the present analysis two of them (meat
and milk) were chosen. After excluding
the companies with numerous  missing
observations, the unbalanced panel data set
contains 2 854 observations received from 607 food

processing Czech companies.

The following variables were used in the analysis:
Output, Labour, Capital and Material. Output
is represented by the total sales of goods, products
and services of the food processing company.
In order to avoid price changes, Output was deflated
by the price index of food processing companies
according to the branch (2015 = 100). The Labour
input is used in the form of total personnel costs
per company, divided by the average annual
wage. The data on annual wages were taken
from the Czech Statistical Office. The Capital
variable is represented by the value of tangible
assets. Material variable is represented by total
costs of material and energy consumption
per company. Capital and Material variables were
deflated by the price index of industrial sector
(2015=100). Output, Capital, Material variables
are measured in thousand CZK. Since Labour
variable is a coefficient (above-mentioned Labour
variable definition), there is no necessity to deflate
the variable to eliminate price changes.

According to the purpose of the study,
an Investment variable was chosen for the analysis
of investments value on technical efficiency.
The variable is represented by the following
way: having collected data upon amortization
per each firm, we considered an increase
in this time series (between two neighbouring
observations) as a presence of investment
(dummy “1”). On the contrary, if the difference
between the two neighbouring observations
is negative, it is considered as its absence
(dummy “0”).

Results and discussion

Technical efficiency estimation

Table 3 and Table 4 provide an estimate
of parameters of the production function for meat
and milk processing firms correspondingly.
The first-order estimated parameters are significant
at 1% level of significance under z-test (see Table 3).
The assumption of monotonicity and quasi-
concavity is fulfilled for all production factors
except for the Labour variable. Since the values
of production factors were normalised by their
arithmetic means after logarithmic transformation,
in translogarithmic model these coefficients
denote the variation or possible percentage change
in aggregate output as a result of one per cent
change in the input, that is, production elasticities.

All production elasticities are positive (£,,5,.5,,> 0);
the highest elasticity displays production factor




Parameters Coef. Std. Err. z P>z
By 0.0591 0.0181 3.26 0.001
B, 0.1761 0.0481 9.72 0.000
First-order parameters B 0.7699 0.0132 58.40 0.000
B, -0.0532 0.0119 -4.46 0.000
Constant 0.0058 0.0152 0.38 0.704
Bk 0.0334 0.0190 1.76 0.079
B, 0.1730 0.0426 4.06 0.000
B 0.1472 0.0122 12.10 0.000
B 0.0863 0.0147 5.87 0.000
B -0.0293 0.0219 -1.34 0.180
Second-order parameters

B 0.0094 0.0072 1.30 0.193
B -0.1577 0.0218 -7.22 0.000
Brr 0.0025 0.0112 0.22 0.824
B, 0.0258 0.0127 2.03 0.042
. -0.0331 0.0092 -3.61 0.000
Investment -91.6040 33.452 -2.74 0.006

Parameters of variance (mean) in u,,
Constant -92.8100 31.859 -2.91 0.004
lambda 70.1560 0.6790 103.31 0.000

Source: authors’ elaboration in STATA

Table 3: The estimation of production function parameters for meat processing firms (preserved meat and meat products).

Parameters Coef. Std. Err. z P>z
B 0.0284 0.0098 2.88 0.004
B, 0.1879 0.0173 10.87 0.000
First-order parameters B 0.7577 0.0129 58.56 0.000
B, 0.0049 0.0144 0.34 0.735
Constant 0.2122 0.0205 10.34 0.000
Bk 0.0273 0.0070 3.88 0.000
B, 0.1763 0.0177 9.94 0.000
B 0.1752 0.0108 16.29 0.000
B -0.0003 0.0196 -0.01 0.989
B -0.0373 0.0112 -3.11 0.002
Second-order parameters

Bt -0.0151 0.0075 -2.02 0.043
B -0.1229 0.0067 -18.23 0.000
Brr 0.0078 0.0073 1.07 0.287
By -0.0240 0.0130 -1.84 0.066
B 0.0127 0.0095 1.34 0.181
Investment -65.262 19.7500 -3.30 0.001

Parameters of variance (mean) in u,,
Constant -93.970 25.2500 -3.72 0.000
lambda 26.19462 0.570143 45.94 0.000

Source: authors’ elaboration in STATA

Table 4: The estimation of production function parameters for milk processing firms (Dairy product).

Material (0.7699). The production factor Capital,
in opposite, has low impact on firms’ output
(0.0591). Curvature assumption (quasi-concavity
in inputs) is fulfilled in the case of all production
factors, except Labour. The parameter A is

the relation between the variance of u, and v,. Thus,
the parameter indicates the significance of technical
inefficiency in the residual variation. A value larger
than one suggests that variation in uit prevails
the variation in the random component v, . Technical




change has negative impact on production. It is
characterised by Material-saving, and Capital-
and Labour-intensive behaviour. The analysis
determined slightly increasing, rather constant
returns to scale in the case of meat processing
industry. The results of parameters estimation,
representing the sources of technical inefficiency
(investments), show positive and significant,
at 1% level of significance, impact of subsidies
on investment on technical inefficiency.

The parameters of the model, given in Table 4, are
statistically significant at 1% level of significance,
except for Capital, that is significant at 5% level.
The slopes of the coefficients are positive, that
is consistent with economic theory. The quasi-
concavity assumption (diminishing marginal
productivity) is fulfilled in the case of all production
factors, except for Capital and Labour. The highest
elasticity belongs to the Material production factor
(0.7577). The other factors have lower impact
on production output (0.1879 for Labour
and 0.0284 for Capital). Estimated parameters
of production factors satisfy the curvature
assumption of quasi-concavity in  inputs.
The parameter 1 that is more than one indicates
the presence of inefficiency. Technical change is
characterised by positive impact on production,
and Labour-saving, but Capital- and Material-
intensive features. The sector demonstrates slightly
decreasing returns to scale, that is the 1% change
in inputs will lead to less than 1% change in output.

The results of estimation display positive
and significant at 1% significance level impact
of subsidies on investment on technical inefficiency.

Efficiency, technology and productivity change

Figure 1 and Figure 2 summarise the results
for the change in efficiency, technical change
and change in total factor productivity (TFP)
for the investigated period (2011-2015).

Investments in fixed assets and technology could
increase productivity by shifting out the firm’s
production frontier (altering the production
technology) or by increasing technical efficiency
(allowing producers to combine inputs so as
to produce closer to the feasible frontier). Hence,
the estimated parameters for the inefficiency part
of the frontier model with respect to investment can
be interpreted as efficiency effects by investment
activities at a firm’s level.

Having decomposed the TFP, it now appears
that though TFP has been decreasing it was
driven primarily by negative technical efficiency
and technical change. Scale and allocative
efficiency has only minor effect on TFP change.

Whereas milk processing firms have experienced
a steady increase in technical change during
this period, the change in efficiency appears
to be stagnating. Hence, the change in total factor
productivity on average increases by 0.5 per cent
per year. The highest contribution to TFP was
done by allocative efficiency and technical change.
The effect of scale efficiency and technical
efficiency was minor.

The results of the analysis are consistent
with the results of a research done by Rudinskaya
and Naglova (2018) dealt with the effect of subsidies
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Figure 1: Development of TFP and its components: Preserved meat and meat products.
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Figure 2: Development of TFP and its components: Dairy products.

from EU Rural Development Programme (RDP).
The results indicate positive impact of subsidies
on meat processors’ technical efficiency, which,
though, decreases over time.

In general, we can say, that subsidies have a positive
impact on technical efficiency. Nevertheless,
the development of TFP in meat processing industry
is decreasing with negative impact of technical
efficiency. Apparently, meat processors did not
use inputs effectively. The explanation of the
reasons is discussible. Firms could increase their
inputs through the higher cost due to investments,
but their outputs remain the same. Submitted
project and the implementation of investment did
not reach adequate outputs. This was also found
by Bergstrom (1998) and Rudinskaya and Naglova
(2018). Subsidies can make firms less productive,
because they give firms an inducement to change
the mix of capital and labour and it can lead
to inefficiencies. The subsidised firms might be
over-invested in capital. According to Bergstrom
(1998), subsidisation is positively correlated
with growth of value added, and productivity
of the subsidised firms seems to increase in the first
year. However, after first year, the more subsidies
a farm receives, the less productivity growths
development was observed.

Conclusion

The present analysis makes use of a panel dataset
to investigate empirically the impact of investments
on productivity and efficiency of food processing
firms in the Czech Republic. The two NACE groups
with the highest share in total food processing

sector revenue were chosen for the present
analysis, namely, preserved meat and meat products
and dairy products.

The empirical analysis was based on the estimation
of production function using stochastic frontier
approach. Thereafter using TFP decomposition
based on Divisia index the change in efficiency,
technical change and change in total factor
productivity was calculated for the investigated
period from 2011 till 2015. The empirical results
made evident that investments in fixed assets
increase technical efficiency of meat and milk
processing companies.

In the case of meat processing companies TFP
has been decreasing, driven primarily by negative
technical efficiency and technical change. Scale
and allocative efficiency has only minor effect
on TFP change.

Milk processing firms have experienced an increase
in technical change within the considered period,
their technical efficiency was stagnating. Hence,
the change in total factor productivity on average
increased by 0.5 per cent per year. The allocative
efficiency and technical change have contributed
to TFP most of all. The effect of scale efficiency
and technical efficiency was minor.

A number of studies of studies done by Spicka
and Machek (2015), Mezera and Spicka (2013),
Rudinskaya and Naglova (2018) evidenced that
subsidies supporting investment and innovation
activities have positive effect to overall
competitiveness of subsidised companies in food
processing sector.




Investments, that induce the modernization of food
industry  production,  positively  contribute
to the growth of technical efficiency. According
to recent surveys (see Boudny and Janotova,
2015), higher labour productivity in Western EU
countries is due to a higher level of organization,
modernization and automation, which is associated
with a relatively high investment intensity.
In the Czech Republic, labour productivity is
relatively low compared to other Member States.
In this context, subsidies to modernization
of food industry production are an important
source of growth in technical efficiency. Moreover,
it provides the opportunity to increase the processed
capacity of raw milk. This implies that increased

TFP in food processing may trigger positive change
in agricultural TFP.

This finding is an important message for policy
makers with respect to the setting of CAP subsidies
for the next programming period. However,
more attention must be paid to effectiveness
of investment facilities utilization.
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