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Abstract
Current paper provides detailed and most updated literature review on profit persistence
studies. To author knowledge, it is the first study, which did an analysis of profit persistence with
focus solely on Spanish food industry. The research question was: “How do exogenous industry
variables affect profit persistence in the long run across the food processing sector in the Spain?”
Hence, this paper would contribute to the studies which deal with influence of industry drivers
on the persistence of profits. As a result of a literature review of 47 studies the AR(1) model was
chosen by the author to do estimations. The exogenous industry specific variables were added to
the model, and then it was estimated in GRETL (econometric software). To better understand the
results the overview of the European Union (EU) and Spanish food industry was done. The data
set for estimation was constructed by the author with the usage of such balance sheets: SABI and
AMADEUS. The detailed process of construction is discussed in the Methodology part. The
estimation results clearly showed that there are 4 sectors out of 11 (chosen) which have a visible
scale of short-run profit persistence the highest was in “Sugar, tea and coffee” sector, λ=0.366,
tailed by “Meat”, λ=0.316 (both with significance at the 10%), “Fish”, λ=0.161 and “Fruit and
vegetables”, λ= 0.094 (both with significance at the 5%). The contradictions to other studies
were discovered, namely: 1 – the variable Size led to the profitability decrease, 2 – and the Age
led to higher returns. The rest 7 sectors showed the high fluctuation of profits.
Keywords: profit persistence, food industry, AR(1), GRETL.
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Introduction
One of the core statements of the economic theory is the „Competitive Environment
Hypothesis‟, which concludes that the competitive process “destroys” any type of economic
profit/loss in the long-run. However, this is not a case in the real world and the unique case is
when the profits persist during long run.
For instance, the dynamic, Schumpeterian view states that incumbent firms and new
entrants easily respond to market forces change, this also called as the process of creative
destruction. In such an environment the market will generate higher profits. These high profits
will attract “fresh” entrepreneurs, this will drive down profits, restoring them to “normal” levels.
Thus, firms will not be able to maintain high profits (Schmalensee, R. 1985; Djankov et al.,
2002). Nevertheless, in reality arises the paradox ability of firms to maintain high profits – to
have the persistence of profits – which are related to the i (speed adjustment parameter), which
reflects process of persistence and overall competitiveness in an industry (Klapper et al., 2006).
Generally, the analysis of the profits persistence is important, also, due to the relevance of
its results for the policy measures. Of course, in most of the cases, there are no direct policy
measures which can be implemented from the research results. Nevertheless, the outcomes
brought by different papers can give the inside into the explaining competition situation within
the national, European and the international markets and firms interaction. This most certainly
can be used by policy makers to adjust the policies, or follow up the effectiveness of the
implemented ones, or create the new policies for those three levels. As an example could be the
studies of Baltagi and Pesaran (2008) and Hauser M. (2013). They found cross-section
dependence that appeared in different sectors due to changes in monetary policy done by
European Bank. This was just one of the measures within the whole scope of measures done by
EU institutions during and right after the crisis of 2007-2008. These policy implementations
which were done by European Bank helped to stabilize the profits for the large number of
enterprises.
In the literature dealing with profits persistence the starting point was the use of profit
persistence as a measure of competitiveness of the industry environment. Especially due to the
recent financial crisis the importance of fundamental industrial economic variables in
determining the dynamics of profits seems crucial (McGahan and Porter, 2009).
There are two main streams in the literature. First, the literature on profit persistence which
is mainly concerned with how firm and industry drivers influence persistence of profits
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(Gschwandtner A., 2013.; Gschwandtner A., Hirsch S., 2011; Hideki Yamawaki,1989; Holian
M.J., Reza A.M, 2010, etc.). Also, this literature has focused largely on the industry of a single
country (Schohl F., 1989; Mueller, 2003; McGahan & Porter, 1999) or occasionally there was a
small-group of countries (industries) included into the study (SooCheong Janga, Park K., 2011;
Gschwandtner A, Hirsch S., 2011). Second stream, are studies which focus on the entry
regulation (Acs., 2008; Klapper et al., 2006). A distinctive feature of this group is the lack of
attention to firm features and particularly to profit persistence (Porter, 1985; Dean et al., 2004).
The studies which have examined the impact of entry regulation on profits used measures such
as output productivity (Klapper et. al., 2006).
Current study will contribute to the fist type of studies. The current research question is:
How do exogenous industry variables affect profit persistence in the long run across the food
processing sector in the Spain?
To answer the research question, I would investigate if profits persist in the food
processing industry in Spain and to what extent exogenous industry variables contribute to the
volatility of the profits. To my knowledge, this is the first paper which does an analysis with
focus on profit persistence for Spain food processing sector. Nevertheless, there is already a
considerable number of studies focusing on many different aspects of firm profits in various
economic sectors – Geroski and Jaquemin (1988), Mueller (1990), Kambhampati (1993),
Goddard and Wilson (1999), MGahan and Porter (1990,1990, 1999), Calbe et.al (2001) and Glen
et al.(2001), Kambhampati (1995),and Cable and Jackson(2008) – are just some of the papers
that find support for profit persistence for different economies and different time periods.
However, the literature that solely concentrates on firm profits in the food industry and its
subsectors still have very small quantity of studies available. Therefore, the present study also
aims at closing this gap between studies amounts. Also, it should be stressed that food industry is
one of the main sectors where the household expenditure goes.
To choose the right methodology for analysis; 47 studies done on profit persistence have
been analyzed and reviewed. As a result, to run the estimation in current study the simple
autoregressive model (AR(1)) was chosen,. It has the next form  i ,t  i  i i ,t 1   i ,t , [1],
where  i,t - denotes firm i‟s profit rate defined as profits after taxes in year t, normalized by
taking the difference from an economy wide measure of profitability in year t and then
expressing the result as a proportion of this economy-wide measure of profitability, i - captures
the degree of „stickiness‟ of profits from period to period,  i,t - is a white noise error term with
3
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zero mean and constant variance (Mueller 1986, Cable & Jackson, 2008, Adelina Gschwandtner,
2012, Eklund J.E and Desai S., 2013). There are two measures of profit persistence used in the
literature are p̂i and ̂ i ( p̂i is a measure of permanent rents and ̂ i is a short-run projected
profit rate). More detailed description of ̂ i parameter, which will be used as a measure of profit
persistence, will be presented later in Methodology part. Important to mention that ̂ i should
take values between -1 and 1, however, persistence exists if ̂ i > 0. A value of 1 implies infinite
profit persistence. If ̂ i is close to zero, then the degree of persistence of past profits is small and
therefore short-run rents are quickly eroded (Cable & Gschwandtner, 2008,Cable & Mueller,
2008, Gschwandtner A, 2012, 2013).
It has to be highlighted that the independent variable in [1] is correlated with the error term
implying that the OLS estimator is biased and inconsistent (Baltagi, 2008; Stefan Hirsch 2013).
The way to overcome these will be explained in the Methodology part.
To run the estimation I constructed the data sets from SABI and AMADEUS balance
sheets. Both are unique data bases which contain statistical, financial and business information
from huge amount of companies. These databases are constantly updated, providing standardized
annual accounts for more than ten years of statistics. The raw data sheet was a panel, which
covered 34 000 companies, during 2001-2013 time period in Spain. In proses of “cleaning” the
data, next sectors were established: “Dairy”, “Fish”, “Fruit and vegetables”, “Grain mill
products”, “Manufacture of bread”, “Manufacture of prepared meals and dishes”, “Manufacture
of rusks and biscuits”, “Meat”, “Oils and Fats”, “Prepared animal feeds”, “Sugar, tea and
coffee”. The reasons for “extracting” these sectors will be explained later in the paper.
The rest of the paper is organized as follows: 1 – short theory and literature review of 47
profit persistence studies; 2 – description of the European and Spanish food industry; 3 –
description and evaluation the best method for performing the tests and the factors which have
influence on profit persistence; 4 – description of dataset for future tests, based on data
availability from SABI and AMADEUS; 5 – results and the discussion of the received results
with probable explanation of them; 6 – conclusions, policy implications and limitations of this
study.
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Chapter 1. Theoretical background
The first theoretical concept which made first clear contradictory description of the
competitive process (stand forward against homogeneous product and perfect competition in the
industry (Cournot/Bain world)), within firms against one another by introducing innovations and
copying one another‟s innovations, was done by Joseph Schumpeter‟s (1950), and afterwards
was called the “The Schumpeterian Model”. In the extreme case, the innovator starts off as a
monopoly, but its monopoly profits attract imitators who erode the innovator‟s profits. In a
Schumpeterian world, there is no reason to expect the profits of all firms in an industry to be the
same, or that they eventually are driven to zero. Although the process of „creative destruction‟
should drive all firms‟ profits toward zero, first-mover advantages and subsequent innovations
may prevent at least some from ever arriving there (Schumpeter J.A.,1950).
Starting since the second half of 20th century different studies examining the profits had
been done. As a result the persistence of profits was defined as a valuable which reflected the
process for incumbent firms to maintain high profits and overall competitiveness in an industry.
Also, the idea of an ideal and perfectly competitive market, without barriers to entry and exit was
defined as nonexistent, and in fact, entry barriers of varying magnitudes discourage entry across
countries (Djankov et al., 2002). However, before continuing with profit persistence we need to
clearly understand two main measures of profit: accounting versus economic. The main
difference is that, accounting profit (net income) does not take into consideration the opportunity
cost of capital, while economic profit does. First attempt to measure the economic profit was
done by Stern Stewart and company, which looked like: EVAt = Ct – r Kt ,where EVA economic value added, and Ct is cash flow in period t, r is the opportunity cost of capital and Kt
is the value of capital the firm utilizes (Stewart,1995).
Another important issue was the attempts to test the profit persistence with the regression
analysis that based on real world observations and independent variables which might influence
this persistence. They started developing from the second part of 1980-s. The “Icebreakers” in
this sphere were Schmalensee (1985) and Mueller D. (1986), the comparison of these studies
will be done in the next chapter of this paper.
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Chapter 2. Literature review on profit persistence
This chapter will be focusing on the short and detailed to certain extent review of profit
persistence studies which have been done up to now. Before the start it would be relevant to
make a clear definition of the profit persistence – these are the profits which can occur above
average profits or stay stable on average level and they tend to continually appear within long
time spam and could be supported by such factors as innovations (Welge and Al-Laham, 2008),
taste changes (Mueller, 1977), market changes (McGahan and Porter, 1999), industry
characteristic changes (Porter 1980), the influence of past profits (Goddard and Wilson, 1999),
etc. The huge amount of studies have been studying the question of profit persistence and the
factors that influence it. This happened, due to the fact that, there is a contradiction of real firms
and industries profits to the what the majority of the theoretical concepts argue  that in the
competitive economic world the profits supposed diminish over the time (especially ones above
the average).
As can be seen from the Table 2.3 (Appendix A), the majority of the research papers are
based on AR models and panel data analysis. Before it was mentioned, that one of the first
researchers in this field was Joseph Schumpeter‟s (1950), with “The Schumpeterian Model” in
which he stand against homogeneous product and perfect competition in the industry
(Cournot/Bain world)). Nonetheless, the Table 2.3 starts with other study of Mueller (1977) this
was another embryonic study in profit persistence research. Two main hypotheses were stated
and testes. First, the competitive environment hypothesis  entry and exit in each product area
are sufficiently free to bring profits quickly into line with competitive rates of return (regardless
of its initial profit level). The alternative hypothesis  profits earned in one period, whether
from luck or skill, provide the resources to maintain profits into the future (for instance, some
obtain legal protection for their positions (e.g. patents, tariffs, licenses) (Muller, 1977). Even
though, his study was done with usage of a model designed before the AR approach and named
as the „polynomial convergence model‟ (PCM), the model looked as  i ,t  i  i / t  ui ,t , where

 i – h probability that i given firm is a member of profit group j, i / t – rate of return on capital
calculated as net income before taxes divided by total assets, uit – random error term. Both of
hypothesis were rejected, which lead tor alternative explanations for those results: 1– the
persistence of higher profits leads to that some of the firms involve higher risk in their activities;
2– the wrong choice of the sample or time period; the sample was drawn from the population of
the largest companies in the United States, the group in which persistent monopoly profits should
reside if they were present at all; 3– firms with continual high profits possess superior
6
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managerial talent. In five years the Schmalensee (1985) did the study, where he used the
Ordinary least squares (OLS) and Generalized least squares (GLS) to test the reasons of profit
persistence of the firms. For the tests 1975 United States (U.S.) firms were chosen from the
manufacturing sector. The results had shown that: 1– firm effects do not exist; 2– industry
effects exist and are important, accounting for at least 75 percent of the variance of industry
rates of return on assets; 3– market share effects exist, but account for a negligible fraction of
the variance of business unit rates of return; 4– industry and market share effects are negatively
correlated (Schmalensee,1985).
The first mentioning of the AR(1) methodology was made in the profit persistence
literature by Mueller in 1986. As there was just a year gap and papers were very close by their
ideas it seems to be relevant to do the comparison of Schmalensee and Mueller studies.
Schmalensee in his study aimed to determine the relative importance of firm, industry, and
market share differences in rates of return. He concluded that there had been no firm effects,
because of the industry and its market share in that industry. However, if we look at the Muller‟s
then the relative importance of industry versus market-share effects seems to be very different
from Schmalensee data, where they seem to be not equally important. Mueller's profit measure is
an average of the firm's profitability in its various lines of business. But, as Schmalensee found,
there are no effects of the firm to which the line of business is attached, his averaging ought was
done only to improve the fit of the equation; it ought not to change the relative importance of
different explanatory variables (Mueller, D., 1986, Schmalensee, R., 1985).
The other major difference was that Schmalensee was analyzing the cross sectional
variance in profits, while Mueller was analyzing his long-run average measure of profitability.
Further, there are two reasons why we might expect cross sectional differences in profits to be
more dependent on industry effects: measurement errors and inter-temporal variations in the
industry's supply and demand conditions, which are not fully offset by contemporaneous entry
and exit. Both of these are mentioned by Mueller and Schmalensee (Mueller, D., 1986,
Schmalensee, R., 1985).
In the both studies different measurement errors were important, due to that results, in both
the Mueller and Schmalensee studies overstate the contribution of industry effects to the
determination of differences in economic profitability. It is well known that a large fraction of
the inter-firm variance in the intensity of expenditures on intangibles such as R&D and
advertising is between-industry variance (Pakes and Schankerman, 1984). Moreover, the
investment patterns of lines of business in a given industry tend to be synchronized over time.
7
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This last source of error will tend to average out over time, and this may be one of the reasons
that Mueller's estimates attribute relatively less weight to the industry effects. The second source
is inter-temporal variation in profits with an industry components which are movements in factor
prices and in demand that generate common movements in the profitability of the firms in an
industry, and it has behavioral implications. As a conclusion, it could be claimed that the results
should not be interpreted from just analyzing inter-industry differences in profitability with the
same arguments that were used for interpreting the results from micro data (Mueller, D., 1986,
Schmalensee, R., 1985).
Following the Schmalensee, R., (1985) and Mueller (1986), a lot of studies had been done
based on AR models which made a big contribution into the analysis of profit persistence in
various economic sectors. The majority of them is mentioned in Table 2.3, and most of them will
be reviewed (at least shortly) in the following chapter. I will continue in chronological order and
start with the study of Odagiri & Yamawaki (1986).
This study used the methodology of Mueller as well as the alternative model which they
designed, several estimations were done to discover the long-run profit rate. The estimation
covered 294 major Japanese manufacturing corporations using the time series of its profit rate
over 1964-80. At first it was stated that the Mueller‟s model is unsatisfactory and instead
proposed to estimate the long-run profit rate by means of the partial adjustment model. So they
2
changed  i ,t  i   i / t  ui ,t , into two alternative models  i ,t   i   i / t   i / t  ui ,t and

 i ,t  i  i / t   i / t 2   i / t 3  ui ,t , for cases when the convergence is not monotonic, for
instance, increasing during the first several years but then declining gradually approaching the
long-run rate. Nevertheless, after estimation was found that the differences across the three
models do not appear important (as there was a correlation between any two of the three
estimates more than 0.8). The major findings were: 1- a company with a high initial profit rate
tended to earn a high profit rate even in the long run; 2- across companies, the estimated longrun profit rates were similarly distributed between Japan (own model) and the United States
(Mueller‟s model); 3- the movement of the profit rate is more volatile and can be less well
explained by the model in Japan (Odagiri and Yamawaki, 1986).
Further paper written by Hideki Yamawaki (1989) continues with comparison the Japan
industry with U.S. this paper tried to understand whether the inter-industry pattern of profit
adjustments in Japan is influencing profit similarly to the U.S. The main findings were: 1industry growth was a significant determinant of profits for U.S. and not for Japan; 2- capital
intensity was found to accelerate the speed at which short-run profits erode in Japan, but it was
8
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not significant for the U.S. (Yamawaki, 1989). After this study in 2001 study done by Nobuhiro
Maruyama aimed to follow up the previous study by taking advantage of the availability of profit-

rate data for an additional 15 years (1983–97) period and confirmed that conclusion of
Yamawaki stands the test of time. The methodology used for estimation stars with standard
AR(1) model which transforms into more lagged one  i ,t  i  1,i i ,t 1  2,i i ,t 2  3,i i ,t 3  i ,t .
As the author wanted to make the study comparable to Odagiri and Yamawaki (1989), he
basically followed previous one in the definition of profit rate and the selection of sample firms.
Important things concerning profit rate data: first, total assets are basically evaluated on the
historical acquisition-cost basis; second, profit rates are unconsolidated (Nobuhiro Maruyama,
2001). Also, after performing the own test for the „persistence of profits‟ next conclusions have
arisen: first, it was found that market share has a significant positive effect on the long-run profit
rate in either period; second, with the entire sample of 357 firms, it was discovered that firm
sales relative to industry sales has a positive effect on the long-run profit rate and this effect is
significant in new period. Thus, relative sales are a rough measure of market share. It may also
be a measure of economies of scale and scope (Nobuhiro Maruyama, 2001).
First 2 papers in which author dealt with concern how important "industry effects" in
forming profits, were written by Geroski (1987, 1988), for the United Kingdom (U.K.) firms.
The model he developed for that has a following form  t  i  i i ,t 1   j j ,t 1  i ,t , where the
first

order

process

defined

on

its

two

components

i  (1  i i  i ) and

 j  ( ii   j )  ( ii   j  j   j ) , where  - govern "mobility" into market niche, plus an
unknown, the unsystematic term i,t . The model shows relative importance of the firm and
industry effects in explaining movements in  t (the difference between the profitability of a firm
and the country sample mean rate of profit for that year) over time and share common
parameters when applied to individual members i of some industry j. After, estimation, nearly
half the firms showed no common, industry-wide response to dynamic forces, about 2/3 of firms
in the sample exhibited a constant evidence pointing towards the notion that returns are not
equalized across all firms and sectors even in the long run (Cubbin, J. and Geroski, P., 1987).
The second had examined the persistence of profits for some of large European firms. The
estimation procedure was done by a third-order autoregressive process in π(t) for each of the 134
firms. However to examine the competitive challenge that firms face, it was needed to solve a
'latent

variables'

problem.

This

was

solved

in

the

following

way



 t  i  1 i ,t 1  2 i ,t 2  ...  i ,t , where 0  (    j ) , 1  (1     01 ) ,
j 0
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2  (11  2  2 ) and so on where  and  are parts of the error term , i ,t   0 є (t )   (t ) . The
following results occurred, in contrast to France and West Germany, the United Kingdom was a
country in which profits above and below the norm persists in a relatively large number of cases,
hence, the profits of U.K. firms were more predictable. Another thing was stated that it‟s difficult
to find factors which are systematically associated with either the persistence or the predictability
of profit (Geroski & Jacquemin, 1988).
Two proximate studies were done, considering the German corporations by Schwalbach et.
al (1989) and Schohl F. (1989). Schwalbach examines the dynamics of corporate profits
theoretically as well as empirically. For the start author provides a dynamic model which
formally illustrates the profit adjustment process towards a stable equilibrium if entry by new
firms occurs:  i ,t    i ,t , where π is the long-run equilibrium profit rate and i,t describes
the speed of profit adjustment over time.
Secondly, based on the theoretical model, an econometric model is specified and
appropriate test procedure is provided:  i ,t  i  i i ,t 1  i ,t (where λi is the speed
adjustment parameter). Furthermore, to test for autocorrelation the Lagrange multiplier test was
p

applied  t  i  i i , t 1    j it  j   i , t ,if  j  1 and then  i,t are normally and
j 1

independently distributed. After, examining 299 German manufacturing firms from the period
1961-82 study suggests that the most successful firms were able to protect their high profit rates
over time whereas the least successful made little or no progress. As other conclusions during
the study period results had shown that the industry effects are not influencing strongly the
profits, however, the firm effects and multiple industry effects depend are important for firms
(Schwalbach et. al, 1989).
The second paper considering the German corporations written by Schohl F. (1989)
provides the summary and critique of resent studies and models designed to study the profit
persistence. At first it explains 2 main models developed “The polynomial convergence”(PA),
introduced and then further developed by Muel1er and “The partial adjustment”(PA) which has
been designed by the POP-Team. Structural forms of them are  i.t  i   i / t  ui.t , (with  i.t =
normalized profitability of the firm i at time t,  i = permanent advantage of the firm i,  i =
speed of adjustment of the firm i, t = time, ui ,t = random error term) and  i (t )   i  i i (t  1)
(with  i , i  regression coefficients, plus λi is the speed adjustment parameter), respectively. It
should be mentioned, that, PA- and PC-Models are the long run projected value models and
10
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cannot be used for a dynamic analysis along the business cycles and along the growth path of the
economy (Schohl F., 1989).
Some main features of the Standard PC-Model (Mueller, D., 1986, Schohl F., 1989):
- There is a stable ranking of the subgroups throughout the whole time period. Firms
having excess profits in the beginning have been able to protect their relative position in
the long run.
- There is a convergence process towards the mean profit rate. The speed of adjustment
increases with the distance from the sample mean.
- The convergence process is incomplete, because it does not lead to an equalization of
firm-profit rates in the long run.
Due to that, we already discussed Mueller model more attention should be given to the PAmodel. The possible time paths of the PA-Model are illustrated in Figure 1. The Figures 2,3
represent the long-run projected values for each country and subgroup. In the Fig. 2 curves show
that the initial ranking of the subgroups was stable in the long run, except for subgroups 2 and 3
in Germany, which have changed their position. In the Fig.3 the speed of convergence is
formally not correct, because „speed‟ implies a linear change, however, the model here have
nonlinear behavior, „speed‟ here denotes the kurtosis of the profit paths. Fig.3 reveals similarities
and differences between the three countries. Firstly, as a general observation, it could be said that
the gravity forces towards the mean profit rate were distinctly lower in the U.S. than in Japan and
Germany. Secondly, the highest speed of convergence occurs in subgroup 1 of both Germany
and Japan. This implies that the initial advantages of the leading firms experienced the greatest
decline and so could not be protected against the competitive forces of market entry. This is
different in the U.S., where subgroup 1 experienced the smallest decline of the Mueller‟s sample.
The result of this is an extraordinary high final value  i , which was presented in Fig. 2 (Schohl
F., 1989).
Figure 1: Possible time paths of the PA-Model.

Source: Schohl F., 1989.
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Figure 2: International Comparison of the PA-Model: Average Speed of Convergence.

Source: Schohl F., 1989.

Figure 3: International Comparison of the PA-Model: Average Speed of Convergence.

Source: Schohl F., 1989.
If we compare all results by Mueller (1986) for the U.S., : Schohl F. (1989) for Germany
and Odagiri and Yamawaki (1986) for Japan, interesting observations emerge: First, profit rate
differences between best and worst performing firms are much larger in the U.S. than in Japan
and Germany. These differences diminish over time, but much more so in Japan and Germany.
Second, the speed of profit convergence appears to be much slower in the U.S. than in Japan and
Germany, but in all three countries one finds the common phenomenon that the convergence
12
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process is incomplete and does not lead to equal profit rates across all firms (Mueller, 1986,
Odagiri and Yamawaki,1986, Schwalbach et. al, 1989, Schohl F., 1989).
The study which discovered the differences of U.S. industries and stated that persistence of
firm-specific rents depends at least partly on industry economic structure was written by Waring
(1996). Also, he tested which of the industry factors were significant. The Waring (1996)
developed several variation of AR(1) and for the estimation he included some nonstandard
variables such as: 1- the skills level of employees, however, it could differ because of the level of
complexity in the industry; 2 - switching costs effect, which is higher in consumer-goods
industries; 3 - effect of unions within an industry; 4 - capital intensity; 5 - diversification in the
industry. To run the estimation the generalized-least-squares (GLS) estimator was used to correct
for heteroskedasticity. The results have shown a wide variation in the persistence rates for
within-industry profit differences.
Table 2.1 Summary of models for estimating the profit persistence.
Model

Description

1

AR(1) pooled OLS using all

Equation

 i ,t  i  i i ,t 1  ui ,t

observations
2

AR(1) pooled OLS using

 i ,t  i  i i ,t 1  ui ,t

“decay only” observations
3

AR(1) fixed effects:

 i ,t   i  i  i ( i ,t 1   i )  ui ,t  ui

deviations from means
4

AR(1) pooled OLS and
industry dummy interaction

I

 i ,t   i  i i ,t 1   d i ( Di *  i ,t 1 )  ui ,t
i 1

terms
Source: Waring, G. F. (1996). Industry Differences in the Persistence of Firm-Specific
Returns.
The limitations in interpretations considering the empirical evidence of persistence of
profit in previous studies were pointed out by Goddard & Wilson (1999); they also, suggested
alternative methods of interpretation and provided (not conclusive) eliminating evidence that
profits are non-stationary. In the study authors estimated each parameter of the Mueller AR(1)
(  i ,t  i  i i ,t 1  ui ,t ) model separately (Table 2.2). In contrast to the previous empirical
studies of the profit persistence which were able just simply report sample parameter estimates,
here they subjected them to standard hypothesis tests. The data set included profit data for 335
13
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firms during period 1972–91, was used to get a sample mean estimated λi (using OLS) = 0.45,
however, in case of their own model mean λi = 0.59, which was much higher than in previous
studies. Therefore, the results did reject clearly the hypothesis that there was eventual
convergence towards the same long run profit rate for all firms. (Goddard J.and Wilson, J.,
1999).
Table 2.2 Developed estimators’ parameters.
T

T

t 2

t 1

i    i ,t i ,t 1 /   i ,t 2

T

T

T

t 2

t 1

where  i  T 1   i ,t
t 1

i   ( i ,t   i )( i ,t 1   i ) /  ( i ,t   i ) 2
T

T

t 2

t 2

T

where ˆ i  (T  1) 1   i ,t

i   i ,t i ,t 1 /  i2,t 1

t 2

T

T

t 2

t 1

i   ( i ,t  ˆ i )( i ,t 1  ˆ i ) /  ( i ,t  ˆ i ) 2

T

where ˆ i  (T  1) 1   i ,t 1
t 2

T

ui  { ( i ,t  i i ,t 1 ) 2 /(T  1)}1/ 2
t 2

Two autocorrelation estimators

T

ut  { ( i ,t   i (1  i )  i i ,t 1 ) 2 /(T  1)}1/ 2
t 2

Source: Goddard J.and Wilson, J. (1999) The persistence of profit a new empirical
interpretation.
The industry, business-specific, and corporate-parent effects on profitability during the
period between 1981 and 1994 in the U.S. were estimated in a paper written by McGahan &
Porter (1999). By separating these effects into fixed components and incremental components, it
was possible to identify conditions that established the persistence in industry and businessspecific effects. The firm-efficiency view suggests that the incremental industry effect should be
transient relative to the incremental business-specific effect. The industry view suggests that the
industry's structural characteristics are more stable than the fortunes of individual firms, thus, the
incremental industry effect should be more persistent than the incremental business-specific
effect (Porter 1981, McGahan & Porter, 1999). The results confirmed the hypotheses of the
industry view; it was found that the incremental industry effects persist longer than the
incremental business-segment and corporate-parent effects.

As well, this study differs from

others in several ways: firstly, study is based on a huge sample of the companies covered in the
COMPUSTAT Business-Segment Reports (58 340 observations); secondly, researchers did not
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impose constraints to establish the direction of causality in explanatory variables; thirdly,
business segments were included in calculating the various effects, even if COMPUSTAT does
not report on them over the entire period between 1981 and 1994; the last feature worth
mentioning is that analysis was limited by the use of accounting profitability as the measure of
performance.
The first systematic comparative international study of the persistency of corporate
profitability in emerging markets is one written by Glen et al. (2001). Although, it was using the
same methodology as for advanced economies: it permits a proper comparison of the persistency
coefficients for the two groups of countries; it had presented unexpected findings of low
persistence of profits in developing comparison to developed countries; the paper tried to
improve the econometric methods employed in most previous profit persistence studies the
classic

AR(1)

was

changed

into

AR(2):

 i ,t   0   i i ,t 1   i  i ,t 1  i ,t , where

 i  (1  1,i  2,i ) and  i  2,i . The main findings obtained, were: 1 – while the regression
model was very simple, the statistics indicated that the regressions were well specified and had
good explanatory power in most cases; 2 – the unit root hypothesis is systematically rejected in
all countries, whether authors used the results obtained from the parsimonious set of equations or
the unrestricted set; 3 – the mean values of ˆi were relatively small, and the standard errors,
suggest they were precisely estimated; 4 – most importantly, a comparison of the values of ˆi
with those observed in comparable studies of advanced economies suggested that the speed of
adjustment of excess profits in emerging markets is generally greater than that observed in
advanced economies; 5 – estimates of the mean value of long-run profitability (  i,t ) were
statistically close to zero in all countries (statistics showed that there were only a few individual
firms for which long-run profitability is significantly greater or less than zero) (Glen et al.,
2001).
The Wiggins & Ruefli (2002) adopted Porter‟s approach, and used the calendar time to
determine if superior performance could be called “sustainable.” They tried to answer the
interesting research question: “Does superior economic performance persist over time in a
manner consistent with a sustained competitive advantage?” The data used for the research were
collected from the COMPUSTAT database for the twenty-year period from 1978 to 1997. Four
main hypothesizes were developed and tested in different way:
1. No firm will achieve persistent superior economic performance in an industry. Tested
with the Iterative Kolmogorov-Smirnov stratification (IKS) technique and was rejected.
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2. Small numbers of firms will achieve persistent superior economic performance in an
industry. Tested by using discrete-time event history analysis techniques, and
supported.
3. Large market shares will be associated with the small numbers of firms that achieve
persistent superior economic performance in an industry. The hypothesis was
supported when performance was measured with a market measure, but not supported
when performance was measured with an accounting measure.
4. Groups of the firms exhibiting persistent superior economic performance will remain
stable in membership over time. Tested with ordinal time series analysis (OTSA),
Hypothesis 4 was not supported.
The main limitation of the study was its reliance on the corporate-level data available in
the COMPUSTAT data base, which is further exacerbated by potential industry identification
problems caused by using SIC codes. Nevertheless, this study showed detailed results from a
sample of 6,772 firms in 40 industries over 25 years were presented to illustrate the findings that:
while some firms did exhibit superior economic performance, only a very small minority did so,
and the phenomenon very rarely persisted for long time frames; those results, did not provide
direct support for any particular strategic management concept or economic theory concerning
firm performance (Wiggins & Ruefli, 2002).
The paper of Claver E & Molina J. (2002) focused on the performance of Spanish firms(1st
study for Spanish economy), in particular, research tried to determine the relative importance of
firm resources (firm effect) and industry membership (industry effect) in the profitability levels
for non-diversified manufacturing companies. The estimation model design was taken from
Rumelt‟s (1991) approach and looked as  i ,t  C  i   j   t   i ,t  i , j ,t ,

 i,t - is,

profitability in year t,  i -represents stable industry effect,  j - represents firm effect,  t represents year-to-year fluctuations in macroeconomic conditions that influence all firms,  it represents transient industry effect, i , j ,t - “error” associated with each observation. The results
were obtained using the SPSS statistical program with usage of the maximum likelihood option,
it must be emphasized that firm effect prevails over total industry effect. These results comfits
the finding of the results previous studies done by Schmalensee (1985), Rumelt (1991), by
Roquebert et al. (1996); McGahan and Porter (1997), and Mauri and Michaels (1998). Relevant
limitation was in the study linkage to the industry definition (Claver E & Molina J., 2002).
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The study done by Cynthia Rodriguez Cano (2003) is interesting by its content for several
reasons: 1 – as a subject of the research it uses market orientation, which is a trigger of profit
persistence; 2 – a meta-analysis was conducted to understand the relationship between market
orientation and business performance; 3 – the unique feature of this research was that a sample
included studies conducted in 23 countries from five continents. This study had seeked to answer
2 important research questions: - What is the strength of the relationship between market
orientation and business performance? - What is the impact of contextual and methodological
moderators on this relationship? In order to answer those questions several hypothesizes have
been developed and investigated:
 H1: There will be a positive relationship between market orientation and business
performance, also the effect will be stronger in the not-profit compared to profit
organizations. The results confirmed H1 and indicated, that for the same level of market
orientation, the impact on business performance will be greater in a not-profit organization
than in a profit organization, the reason for that may be that marketing orientation is less
used in not-profit organizations.
 H2: The relationship between market orientation and business performance will be
stronger in collectivistic rather than individualistic cultures. The values of the model were
non-significant at the 5% level, therefore, H2 was rejected, thus, there were no differences
in performance depending solely on cultural differences.
 H3: The relationship between market orientation and business performance will be
stronger for service compared to manufacturing organizations. The results occurred in the
same as with previous hypothesis, for the same level of market orientation, business
performance is higher for service than manufacturing firms.
 H4: The relationship between market orientation and business performance will be
stronger when business performance is measured using subjective rather than objective
measures of business performance. Results indicated that for the same level of market
orientation, business performance is higher when subjective rather than objective measures
of business performance were used.
Even though this study contains impressive work it has its own drawbacks: 1- selection
was bias, due to the potential exclusion of relevant studies; 2- market orientation accounts for
about 12% of the variance in business performance leaving 88% unexplained; 3- some variables
were not tested in this study (i.e., market growth, market turbulence, competitive intensity,
organizational strategy, organizational culture and climate, innovation, learning); 4- the effects
of market orientation and performance time dependent; 5- although a positive relationship exists
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between market orientation and business performance, an assessment of causality is not
addressed in this study; 6- this meta-analysis could not determine whether industry type or
organization objective was the true moderators of the relationship between market orientation
and business performance (Cynthia Rodriguez Cano, 2003).
The question of firm-level profitability in Turkey was studied by Yurtoglu (2004). The
particular feature of this study is that study tried to explain the nature and intensity of
competition focusing on the issue of persistence in corporate rates of return based on the
distinctive features of the environment in which Turkish companies operated. As the
methodology for estimation the Muller (1986) approach was used, the data sample contained 172
firms. The main results were: AR(1) explained more than 10% of the variation in relative profit
rates in 111 out of 175 cases (63.4%). The mean long-run projected profit rate of Turkish
companies is equal to 0.42 with 25% of them being significantly positive (Yurtoglu, 2004).
Subsequent papers are first which started to deal with the panel data methods to substitute
the time-series approach. Goddard, J. A. et al. (2005) is 1st the study from those where the AR(1)
methodology was changed by using a „best-lag‟ approach, as well Gschwandtner was the first
who used the Arellano and Bond (1991) dynamic panel approach to estimate profit persistence.
Another, important fact of this paper that it uses recently developed econometric methodology
for the analysis of data with an extensive cross-sectional, but a limited time-series dimension; it
presents evidence on the determinants of profitability at firm level in five major European
countries, for the period following the formation of the European Single Market. The empirical
model was following:

 i ,t  0  1 i ,t 1  2 i ,t  2  1Ln.TAi ,t  2 MSi ,t  3GEARi ,t  4 LIQi ,t  i  vi ,t ,
where the  i,t dependent variable for the profitability of firm i in year t, 1 , 2 , indicates
the speed at which competitive forces cause above- or below-average profitability in 1st or 2nd
year; Ln.TAi,t, the natural logarithm of total assets, allows for a possible relationship between
firm size and profitability. MSi,t, denotes market share, the sales of firm i as a proportion of total
industry sales, with industries classified at the two-digit level. GEARi,t, non-current liabilities
plus loans divided by shareholder funds, represents gearing. LIQi,t is the liquidity ratio, measured
by current assets net of stock divided by current liabilities. The significant degree of profit
persistence was found and, also, there was evidence for a negative relationship between firm size
and long-run profits, and a positive impact of market share. The authors showed that the firms
with higher liquidity were estimated to be more profitable in the long run. Furthermore, Goddard
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et al.‟s (2005) study was based on AMADEUS, the database that will be used in the present
thesis; more explanation of it will be done in Data description section (Goddard, J. A. et al.,
2005).
The study done at the same year by Gschwandtner (2005) did description for persistence of
profit analysis is based on 50 years and it includes not only surviving firms but also existers.
Existers are companies that belonged to the largest 500 in 1950 and exited the market until 1999.
The precise time period was chosen because it covers a period of structural break in the US
economy. Here as in previous study standard Mueller (1986) approach was changed to the “best
lag” and the AR(1) model changed to:

ˆ i 

ˆ i
L

1   ˆij

L

, where L is the number of lags of the AR process and ˆi   ˆij is the
j 1

j 1

speed of adjustment parameter.
The results of the present study showed that the ability of the industry to grow and
therefore to avoid price competition as well as strategic barriers seem to encourage persistence.
At the same time a low variation in returns on assets and a big size seem to be correlated with a
higher long run projected profit rate. Therefore, conclusions for survivors go in line with the
existing literature. As to existers, they seem to behave more competitively than survivors and not
all existers have left the market because of bad performance. Nevertheless, the study
demonstrates that even after 50 years the adjustment process is not complete (Gschwandtner,
2005).
The work done by Birer & Weichselbaumer (2005) differs from standard AR(1) in two
important ways: 1st they hypothesize that persistent profits do not exist and hence exclude the
intercept; 2nd they modeled a single coefficient of disappearance of profit deviations from the
average, meaning that the speed of convergence is the same for all firms and thus over all
industries. The model  i ,t  C  MSi ,t 1  Risk i ,t  2  Competitor si ,t  3  Outputi ,t  4  Z  ,it t  ui ,t ,
where explanatory variables: C – Industry Dummy – classified into four-digit codes following
the Standard Industrial Classification (SIC) of the United States Government; MS – Market
Share – this is calculated as share in sales of aggregate sales in the three-digit-level industry
where a firm is classified; Risk – is a proxy for risk we calculate the standard deviation of
industry profits, again at the three-digit-level;  Competitors – is calculated as the percentage
change in the absolute number of competitors in the industry;  Output – is calculated as the
percentage growth in aggregate sales per three-digit-industry-level; Z – instrument matrix for the
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GMM estimation. . Here as well the Generalized Method of Moments (GMM) was used and the
extended model:  i ,t   i ( t 1)   xi ,t  i  ui ,t ,   1 , where ui,t is not serially correlated. While
the GMM estimator of the coefficient vector will be: (ˆ, ˆ )  ( X ' ZAN Z X )1 X ' ZAN Z ' y ,
where Z will include the same instruments as before for ˆ plus an additional set of instruments
for ˆ . The results showed that the method was not useful to model the persistence of profits
(Birer & Weichselbaumer, 2005).
The 1st study focused solely on the food industry was done by Schumacher & Bohland
(2005). As an objective of this study was an attempt to determine whether an industry structure
or firm-specific components of firm profits were more persistent within the food economy
(which was divided into four unique sectors, food processing, wholesale grocery, retail
supermarket, and restaurant). The data set was considered over a period of time 1980-2001.
Interesting feature was that authors used the framework of McGahan and Porter (1999) to
determine the persistence of profits among firms in the food economy. Due to that McGahan and
Porter (1999) methodology have been explained above, I go straight to results. They showed
persistence of industry, corporate, and segment effects vary across the food economy sectors: the
consistent finding across all sectors is that industry effects are greater than corporate effects,
suggesting industry membership is more important than corporate membership; the retail sector
had relatively stable profits during the study period, this suggests that the retail industry structure
was conducive to stable profits and that firms within the industry were differentiated, which also
contributes to permanence of profits; results suggested that industry structure did not contribute
to stable profits in the wholesale and restaurant sectors (Schumacher & Bohland, 2005).
Upcoming work investigates the sources of heterogeneity in firm-level profitability and
growth between manufacturing firms located in 11 European countries, it was done by Goddard
J. & Tavakoli M. (2007). The data consists of 2 samples (A: 13,827 firms providing five years'
complete profitability data; B: 7211 firms providing nine years complete profitability data).
Further,

the

model

for

estimation

was

developed

 f ,t     t  c   c,t  i   i ,t  i ,c   k   f   f ,t {1}, where the firm(f) has a country index
c; an industry index i; and, in the case of firms that are corporate group members, a corporate
group index k.;  is the overall mean profit or growth rate across all firms and years,  t are the
year effects, which represent the difference between the mean profit or growth rate in year t and
the overall mean; c ,  i are the permanent country and industry effects. The country*year and
industry*year interaction terms in  c ,t ,  i ,t are the transient country and industry effects. The
20

Igor Kozlenko

industry*country interaction terms in i,c allow for inter-country differences in the industry
effects. The terms in  k are the corporate group effects, omitted for the independent firms. The
terms in  f are the firm effects,  f ,t residual variation in the profit or growth rate, unaccounted for
by any of the other effects. Due to for first-order autocorrelation in the residuals we include in
the

first

equation

 f ,t  p f ,t 1   f ,t {2},

which

lead

to

 f ,t  (1  p)   t *  (1  p)c   c*,t  (1  p)i   i*,t  (1  p)(i ,c   k   f )   f ,t {3}; transformed
variables defined in the same way. The estimation of {3} takes place in two stages: for start
apply GMM dynamic panel estimator to the following equation:  f ,t  p f ,t 1     f   f ,t
using the estimated p from this equation estimate {3} to define the transformed variables. The
subsequent findings were  the contribution of firm effects in the case of independent firms is
always larger, than the combined contribution of the corporate group and firm effects in the case
of corporate group member firms. The industry effects make a larger contribution than the
country effects. This suggests that the structural characteristics of industries should not be treated
as fixed or exogenously determined. As well significant inter-temporal persistence of
profitability  confirmed the results of several recent U.S. studies on the sustainability of
competitive advantage (Goddard J. & Tavakoli M., 2007).
In 2008 the alternative technique used to find the profit persistence of the firm, was
examined in 4 studies that were done during 2008 (by Cable & Gschwandtner, 2008; Cable &
Jackson, 2008; Cable & Mueller, 2008).The methodology called structural time series analysis
(STS). Interesting fact is that 3 of 4 works are closely related and have citations one of another. I
will start the review from paper of Cable & Gschwandtner (2008) in here authors applied
nonlinear time series methods (Crespo and Gschwandtner, 2005) and find that the high
persistence observed in profits when using linear autoregressive models often happened due to
the misspecification of the data generating process. The current paper goes further into the
question, testing the standard approach in the literature against an alternative, structural time
series method (STS). The aim of those tests was to decide on the choice of estimation method for
future empirical analyses; and to help form a conclusion and interpretation of the vast number of
existing, AR(1) studies. The analysis starts by applying the standard AR(1) model to a sample of
156 American companies over the period 1950–99, next, the STS alternative was applied. Little
bit more should be mentioned about STS analysis, it was developed by Harvey (1989, 1997), the
idea is to measure yields of maximum-likelihood estimates of the „classical‟ components of a
given series, i.e. of the trend, autoregressive, cyclical, irregular and seasonal elements of which
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the series is composed. After the study was done following comparison of two models became
possible.
The authors stated that AR(1) is a simple, two variable regression with the practical
advantages of minimal data requirements, ease of estimation and interpretation, and suitability
for batch estimation of quite large samples. The STS offers a rich analysis of the time series
under investigation. Estimation takes account of cyclical and autoregressive processes, and
thereby permits its separation from such otherwise confounding, short run movements. The
disadvantages are that it uses more degrees of freedom and is a more complex procedure than the
AR(1). Moreover, STS estimates incorporate adjustments for breaks which not possible in
AR(1). The STS is more sensitive because it finds more overall persistence of profits than does
AR(1), with 55 cases significantly above the norm, and 53 below it, as compared with 39 above,
and 34 below in the case of AR(1) (Cable & Gschwandtner, 2008).
As the conclusion, because of a statistically significant degree of agreement between the
AR(1) and STS results authors suggested that either or both may continue to be used in
persistence studies, and the best way could be to use STS as a supplementary tool where AR(1)
estimation breaks down, gives puzzling results, or is subject to diagnostic failures. Another
important feature of the study was that analysis embraced a relatively large sample of firms, and
it also benefits from a much longer 50 year observation period than has typically been used in
previous persistence-of-profits studies (20 years or less) (Cable & Gschwandtner, 2008).
In work done by Cable & Jackson (2008), they deal with a trend-based alternative to the
standard AR(1) model in persistence of profits studies. The trend-based model applied using
STS, the new approach leads to a more comprehensive taxonomy of persistence categories or
„stereotypes‟ than the standard model. The AR(1) model was discussed before, therefore, only
thing worst mentioning here authors used the reduced-form AR(1) equation, where interpretation
of the speed of adjustment parameter close to 1, did not necessarily imply that competition was
weak; it could be due to innovation.
The alternative trend estimation is not new in the persistence literature; Mueller (1986) for
example, reports polynomial time trends alongside AR(1) estimates and as it mentioned before
STS were developed by Harvey (1989, 1997), to overcome these problems. For profit persistence
purposes, the main interest is in the trend, and a major advantage of STS is that this can be
separated out while, in effect, normalizing for the confounding effects of any other complexities
that may be present. The trick is in that, as long as the estimated AR(1) structure is stable, the
model implies a zero slope to the function in steady state. By contrast, there are three
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possibilities under the STS approach, depending on whether the trend at the end of the period is
rising, falling or stays at the level (Cable & Jackson, 2008).
The AR(1) – based estimates of long run persistence have not fully correct estimates
because of non-observability of „innovation‟ and „entry‟ variables. Estimating the underlying
trend in profits series provides an alternative approach for persistence of profits studies,
moreover, STS is flexible and allows the trend to take on a wide range of forms. Nevertheless, it
can‟t solve the problem to the end. The authors conclude same as in the study above, the widelyused AR(1) framework and proposed alternative may be regarded as complementary (Cable &
Jackson, 2008).
In the study done by Cable & Mueller (2008), authors reviewed the implications of static
and dynamic models of competition, and associated tests of competitive effectiveness. To start
they did the review of Cournot/Bain Model (static) and Schumpeterian Model (dynamic) views,
plus constructed the models for profit persistence for them. In case of the Cournot/Bain Model:

 i ,t   i , p  ui ,t , basically in a static world, one could test for persistent differences in profits
across firms or industries by comparing differences in profit means. And for the Schumpeterian
Model

so

called

“workhorse”

of

the

persistence

of

profits

literature:

 i ,t  (1  i ) i , p  i i ,t 1  ui ,t . Authors, also, apply STS analysis, proposed and applied as an
alternative method for analyzing persistence of profits issues by Cable and Jackson (2008),
Cable and Gschwandtner (2008).The data sample covers 50 years of data for four U.S.
companies, and 32 years for four U.K. companies. The study concludes that some firms
experience structural breaks in their profits, which raises some additional questions: Is it break
happened due to an exogenous shock or endogenous? (Cable & Mueller, 2008).
Another paper from 2008 and which used the same data set (sample of U.S. firms in the
period 1950–1999) as 3 previous studies written by Crespo Cuaresma & Gschwandtner. Article
displayed a simple time series model (standard AR(1)) with a time-varying persistence parameter
aimed at modeling the dynamics of profit rates, the main idea of it was to generalize the
autoregressive process used in the literature to an autoregressive process where the dynamics of
the autoregressive parameter itself follow an autoregressive process (Crespo Cuaresma &
Gschwandtner, 2008).
The work dealing with Schumpeterian theory, is the paper of Holian M.J. and Reza A.M.,
(2010), this article presents estimates of the AR(1) model of profit persistence for large U.S.
firms, using Economic Value Added (EVA) and unadjusted accounting measures from the
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COMPUSTAT database. Study starts with that the authors compared the results obtained with
EVA and ROA. For the EVA data was from the Stern and Stewart Performance. The unadjusted
accounting data was from Standard and Poor‟s Compustat database. The hypothesizes which
were stated comes from Mueller (1990): 1- “We expect low R2 for equations that use the
accounting profits as the dependent variables...”; 2-with respect to the speed of convergence:
“We should expect our estimate of persistence to be smaller.” The results supported two
hypotheses. Nonetheless, it was found that estimate of average persistence was higher when
using the Stern Stewart measure of economic profits rather than unadjusted accounting measures.
Taken together, these results suggested that accounting measures can be useful in obtaining solid
estimates, but they could be masking the real phenomenon (Holian M.J., Reza A.M., 2010).
One of the few studies dealing with the profit persistence in the food industry was done in
2011, the by Gschwandtner A., Hirsch S. (2011). They did the empirical test using the
AMADEUS spreadsheets for Italy, Spain, Belgium, France and the U.K. for the food industry
during the time span of 1996 to 2008. The aims of research were to discover evidence for profit
persistence in the food industry and identify which firm and industry characteristics explain this.
As a specific features of the work were: 1 – no restrictions to the firm size; 2 – these 5 countries
were the biggest players in the EU food industry; 3 – the estimations started from standard
AR(1), however, for deeper analysis “the best lag model” was used. Therefore the projected
profits looked as  i  ˆ i / 1   ˆt , j , where j={1…L}number of lags in AR and ˆt , j   ˆt , j –
speed of adjustment parameter. The results showed that considerable degree of profit persistence
in all five countries, however, the tested competitive forces affected firms in different ways, for
instance, it was shown that especially young, large firms are the ones earning high profits that
last in the long run (firm characteristics); also, size/growth rate of the industry seem to have a
positive impact on profit persistence (industry characteristics) (Gschwandtner A., Hirsch S.,
2011).
The study which deals more with knowledge management factor in profit persistence was
written by Holsapple C.W. & Jiming Wu (2011). As the main aim was the attempt to develop a
theoretical link between knowledge management (KM) performance and firm performance, and
its influence on the profit and cost ratios. To measure both performances, authors used Matched
Sample Comparison Group (MSCG) method, the criteria‟s for grouping the data could be found
in the main ideas of knowledge based view (KBV) concept. The results showed that for profit
ratios suggest that superior KM performers have cleverness for undertaking KM in ways that
provide constant profitability (Holsapple C.W., Jiming Wu, 2011).
24

Igor Kozlenko

The work published by SooCheong Janga & Park K. (2011) did the investigation of the
inter-relationship between firm growth and profitability using AR(p+1) and dynamic panel
system GMM estimator models. This study explains the law of proportionate effect (LPE) – the
notion that firm growth rate is independent of firm size and past growth (Goddard et al., 2006).
From the results of the study it could be concluded that because of the lag structure of the tested
models the inter-relationship between growth and profit rates differ. Current study made a
unique contribution in addressing the analysis issues embedded in the LPE and

profit

persistence studies by using panel unit-root tests and then a subsequent dynamic panel system
GMM estimator , that lead to better understanding how growth and profitability mechanisms
work in the restaurant industry. However, the results cannot be generalized to other industries
due to the limitation of the database (SooCheong Janga, Park K., 2011).
The “latest” papers written in this area will be reviewed next. Let‟s start from work done
by Gschwandtner A. (2012), where she analyzed analyzes the evolution of competition in the
U.S. in the last half of the 20th century. The unique features of the paper were that the time
interval 1950–99 covers at least one period of structural break in the U.S. economy, the author
used advanced methodologies for estimation like the best lag structure and the time-varying state
space model, in order to compare the results and to obtain increased insight in the competitive
process in the U.S. . This study uses two measures of profit persistence p̂i and ̂ i ,mentioned
before and also, used in Gschwandtner A., Hirsch S. (2011), and which will be described in
more detail later in Methodology part. As a particular development in methodology current study
estimated for each period an AR(1) state space model that allows for the persistence parameter to
change with time. As an explaining variables for Profit Persistence were chosen(Gschwandtner
A., 2012): Concentration Measures(CM), Industry Size (VS), Industry Growth (Gvs), Market
Share (MS), Firm‟s Growth (GS), Firm‟s Size (lnA), Risk Proxies (Sd). The results showed that
equations were overall significant, but the adjusted R2 was relatively small. The possible reasons
are that, some variables (corporate governance variables, market orientation, membership to
major business groups etc.) that could not be taken into consideration here because of data
limitation; 2nd reason is the relative inefficient „two step methodology‟(Crespo-Cuaresma and
Gschwandtner, 2008). Nevertheless, this paper was an attempt to describe the evolution of profit
persistence in the U.S. in the second half of the 20th century; and that has not been done before
(Gschwandtner A., 2012).
The paper focused on the validity of the hypothesis, with usage of panel unit-root tests,
was done by Canarellaa G. & Miller S.M. (2013). The study started from the firm-level AR(1)
approach. The 3 main tests considered were:
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a. Harris and Tzavalis (1999, HT) test – based on bias correction of the within group (WG)
estimator under the null. The HT test assumes that the number of panels N tends to infinity
for a fixed number of time periods T and allows for non-normality but requires
homoscedasticity.
b. The Im et al. (1997, 2003, IPS) test – it views the panel-data regression as a system of N
individual regressions and the test combines independent Dickey–Fuller tests for these N
N (t N  N 1 i 1 E (ti )
N

regressions WtN 

N

1



N

i 1

var( ti )

, where t N  N 1 i 1 ti , E (ti ) and
N

var( ti )

come from Monte Carlo experiments, the error term  it is independent across i.
c. The cross-section dependence (CD) test, provides a general test for cross-section
dependence and done by usage of the simple average of all pair-wise correlation
 N 1 N

2T
t 1 ˆitˆ jt
   pˆ ij  ,where pˆ ij 
and p̂ij are
T
T
N ( N  1)  i 1 j i 1 
( t 1 ˆit2 )1 / 2 ( t 1 ˆ 2jt )1 / 2
T

coefficients., CD 

the sample estimates of the pair-wise correlation of the residuals ˆit from the augmented
Dickey–Fuller regression equations.
The test were done on the data sample of 10 920 firms, collected from COMPUSTAT
database. This paper could be considered as another “donation” to the existing profit persistence
literature, due to, that: authors performed formal tests of cross-section independence in panels by
employing the methodology developed by Pesaran (2004, 2007); they used huge panel data set of
public firms in the U.S.; authors measured profitability with 3 of the most extensively used
measures: return on assets (ROA), return on equity (ROE), and return on investment (ROI). In
the results they concluded that profitability evolves as a non-stationary process in some sectors
in the U.S. economy. (Canarellaa G., Miller S.M. ,2013).
The Johan E. Eklund, Sameeksha Desai in 2013, did the work in which they aimed to
discover the dependence of profit persistence on entry regulations. For methodological
framework they used a huge, more than 20 000 firms in 59 countries unbalanced panel
comprising micro level firm accounting data merged with country-level entry regulation data and
as the model the “classical” AR(1) developed by Mueller (1986) with business cycle effects
n

correction,  j ,t   j ,t 


j 1

n

j ,t

where  j,t the profit for firm j at time t and n is the number of

firms. Also, authors included couple firm variables from the Gschwandtner, (2012). Therefore,
the final equation was AR(3) with adopted best lag structure based on Akaike Information
Criteria and Schwarz Bayesian Information Criteria:

 j ,t  0  1 j ,t 1   2 ( j ,t 1 * BR j ,t 1 )   3 BRi ,t 1   4 X k ,t 1  u j ,t ,
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where BR is the regulatory measures; Xk is a vector of control variables including firm
level variables and εj is a conventional error term. As a regulatory variables were: (1) number of
procedures to start a business (2) time required to start a business (3) cost to start a business (4)
entry. The research results showed, that: 1– the number of procedures required to start a business
positively and significantly associated with adjusted profits in base mode, however, it was not
significant in the model with standard errors clustered by country; 2 – the cost required to start a
business were positively and significantly associated with adjusted profits in our base model, but,
was not significant in the model with standard errors clustered by country; 3– a greater financial
entry burden could, indeed be preventing new entrants, therefore, allowing incumbent firms to
obtain high profits; 4– entry and profit persistence the negative and significant relationship was
found in base model, no relationship in the model with standard errors adjusted by country. The
outcome of the study showed the necessity in the consideration of the entry regulations (Johan E.
Eklund, Sameeksha Desai, 2013).
The last but not least latest study was done by Gschwandtner A. and Hauser M. (2013), its
objective was a further explanation of the link between stock returns and the profit persistence.
As persistence measures for analysis 2 variables were chosen  i ,t  E ( i ,t | I m,t , I i ,t 1 )  ui ,t ,
where  i,t – is the stock return of firm i at time t depending on the market related information
available at time t, namely I m,t , as well as firm specific information available I i ,t 1 at time t or t-1.
For the further estimation authors adjusted the standard AR(1) for market characteristics and got
next form:  i ,t    1 i ,t 1   2 i ,t 1   3 L i ,t 1  ui ,t , where L i ,t 1   i /(1  i ) , and the signs
of 1 ,  2 ,  3 will change hinging relation of profit persistence, average profit and past profits.
The results confirmed once again that profit persistence is impacted by firm's size and firm's
growth on the level plus the as new findings were the positive relation between the long-run
profitability and the stock return and the negative – among long-run profitability and the
volatility of the stock return (Gschwandtner A. and Hauser M., 2013).
To quickly sum up all studies reviewed above it should be said that big amount of these
studies find a positive impact of such exogenous variables: market share, firm size, industry
grows, industry concentration. As well, in considerable amount of papers studies the standard
approach  AR(1) model was used, nevertheless, there were quite some studies where this
approach was modificated with usage of generalized least squares (GLS) instead of OLS or by
implementing an “best lag” approach or using maximum likelihood estimation; just few studies
were based on structural time series analysis (STS) and mainly those studies conclude that STS
should be used as complementary method to the AR(1).
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Chapter 3. EU and Spanish Food Industry overview
3.1 EU Food Industry overview
The European food industry has a substantial role in the European economy. It operates in
a highly competitive environment and its overall production value is higher than in countries,
such as U.S., Australia or Canada. The food industry connects three economically important
sectors, namely, the agricultural sector, the food processing industry and the distribution sector
(wholesale and retail).
The food industry is one of the largest and most important manufacturing sectors in Europe
(Table 1). It is the second largest (after metal) in the manufacturing industry, with 14.5% of total
manufacturing turnover (937 billion Euros (bn. €) for the EU-27, Eurostat, 2013), the value
added of the food industry grew faster than in manufacturing; it employs more than 4.8 million
people who work in about 292 000 companies (about 14% of the total employment of
manufacturing sector), this diverse sector is a strong exporter and is a responsible for countless
end products which are sold on extremely competitive domestic and international markets
(Eurostat, 2013). The EU is also the largest exporter and importer of food product. An important
feature of the food industry is that 99% of all enterprises in the food sector are small and medium
sized enterprises (SMEs) and only few European multinational companies competing worldwide
with a wide variety of products.
Table 3.1: Firm size distribution in the EU food industry 2012.
Size

No. of firms

%

Micro
229 558
78.62
Small
49 044
16.85
Medium
10 683
3.67
Large
2 504
0.86
Total
291 064
100.00
Source: Own calculations based on Eurostat (2013).

Turnover (bn. €)

%

65.71
138.97
251.28
476.26
937.22

7.049
14.908
26.955
51.089
100.000

As well, on the one hand, the food industry is relatively traditional, while, on the other
hand, it is forced to implement advanced technologies, EU aims to make the own economy the
most dynamic, innovative, and competitive economy in the world by 2020. One of the main
challenges of the EU food industry is weak economy of scale of this sector of the economy, due
to the fact, that the majority of the enterprises which works here are SMEs.
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3.2 Structure of EU Food Industry
The first sector considered in the food industry is the agricultural sector, its activities
include crop production and the raising of livestock. In contrast to the past, some farms are
gradually developing into larger entities or agricultural holdings, which are in fact an important
socioeconomic reality in the EU countries. There are 15 million holdings, which accounts for 6%
of employment and having a turnover of more than 32.7 billion €. The majority of these
agricultural holdings are small units, which tend to strengthen their position through mergers,
acquisitions and cooperation agreements in order to have a chance to compete on a European or
even global markets. These markets now characterized by rapid changes in technology and
consumer habits, and the situation is escalating due to increased levels of consolidation in the
retail sector (Food Industry Unit Report, 2009).
Next huge sub-sector of EU food industry is the food processing sector, which consist of
numerous, varied activities, which include refining (sugar), milling (cereals), cleaning, cutting or
drying (fruits and vegetables) and butchering (livestock). It consists of approximately 132 000
companies and in those a wide range of products is offered. However, here as well a large
number of existing companies are small and medium sized enterprises, many of which are just
EU based, nevertheless, there are bigger companies who operating at the local and regional level,
but also on the world market. One of the reasons why it can be that way is large cultural
differences in Europe, which give disincentives for large-scale production. Food habits in Europe
differ considerably between the Mediterranean countries and the northwestern countries;
therefore, the European market is quite heterogeneous (Hofstede et al., 2004).
Table 3.2: Firm size distribution in the EU food processing industry 2012.
Size

No. of firms

%

Micro
97 812
74.24
Small
22 121
16.79
Medium
10 962
8.32
Large
856
0.65
Total
131 751
100.00
Source: Own calculations based on Eurostat (2013).

Turnover (bn. €)

%

14.13
64.27
110.20
214.18
402.78

3.509
15.957
27.359
53.175
100.000

As it could be seen the allocation of firms within food processing with regard to micro and
small sized firms covers 91% of all food processing enterprises in the EU (Table 3.2), however,
the turnover of these firms is quite small as they only account for 19.466%, while the bigger part
of turnover 53.175% is generated by a large firms (Eurostat, 2013). Among these firms a
considerable number of large world leading enterprises within which is the Swiss food processor
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Nestlé (one of 2 largest food processors globally, the other is the U.S. firm “Kraft Foods”), the
Dutch food processor Unilever and Danone (France).
Even though, large companies account for only 0.65% of all food and drink companies, but
they provide 53.175% of the turnover, 52.9% of the added value and contribute to 37% of the
employment. Therefore, large companies account by far for the largest share of turnover and
employment. Other, important socioeconomic reality in the EU countries is Agricultural
cooperatives. There exist 26 000 cooperative companies which employ almost 700 000 workers
and have an impressive turnover of more than 250 million €. The majority members of these
cooperatives are, also, small companies; their aim (as with holdings) is strengthening their
position through fusions, acquisitions and cooperation agreements (Yakyboskyy L., 2009).
If we switch to Figure 4 it can be seen that the industry has overall shown stable economic
development between 2003 and 2008 average annual turnover growth rates of 2.33 %.
Nevertheless, from 2007 till 2008 the turnover decreased for 5.9%, after 2008 till 2010 the
industry had an average annual growth 1.3%, however, lately from 2010 till 2013 industry
turnover was slowly decreasing for 1.42%(Own calculations based on Eurostat (2010-2013)).
One important thing, which has to be mentioned, during crisis of 2008-2009, next
consequences on food industry occurred - eroding purchasing power of household, reducing
calorie intake and nutrition. The crisis and jump in prices always implies “winners and losers”
among the producers and consumers. Price shock could be the greatest benefit to farmers and
producers if they know about it and not just know, but, also if they have time to modify their
production strategies, which will positively influence long term profits. Sadly, this was not the
case for many of the world‟s smallholders in 2008 (FAO report 2011, J.Swinnen, 2013).
Figure 4: Development of EU food industry turnover in million € (2003-2013).
1 020 000
1 000 000
980 000
960 000
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Source: Own calculations based on Eurostat (2010, 2013).
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As it has been mentioned above the EU food industry one of the major sectors in the EU
and it has most likely the biggest number of enterprises working in the sector, also, important to
recall that majority of them are SMEs, this happened due to the traditional and family agriculture
in the EU. The three main food industry sectors (Table 3.3) pointed out before jointly account for
6% of EU added value. An these 6% are splitted between industry sectors:
Table 3.3: Percent of subsector on the overall turnover of the EU food industry.
Subsector
% of total turnover
Meat
22%
Fish and Seafood
3%
Processed Fruits and Vegetables
7%
Oils and Fats
5%
Grain based, Starch and further
16%
processed products
Beverage Industry
17%
Sugar and sugar based products
10%
Balance
8%
Source: Own calculations based on Eurostat (2013).
The negative feature of the EU food sector in the last decade that should be mentioned was
the investment decline in the food and agricultural activities since the 2000, and plus to that, also,
the decline of public spending on agriculture (Von Cramon-Taubadel, FAO 2009). The research
and development of innovative products and production processes are important for the entire
food supply chain it increases both the efficiency and productivity of the sector through
technological progress, and aims at satisfying the ongoing changes in consumer preferences
while ensuring product diversification. The level of R&D investments was 0.34% of the total
output of EU27 in 2009, which is considered to be very low and there are clearly further
opportunities to be exploited (Von Cramon-Taubadel, FAO 2009). Another, important point is
biofuel boom which strongly impacted on world food demand (and EU as well) for cereals,
vegetable oils, this lead to quite rapid increase of prices for those commodities (J. Swinnen,
2013), it have already increased the new R&D investments into the food industry.
Moreover, Europe is the largest exporter as well as importer of food and drink products,
with a positive trade balance (3.7 billion € in 2011) excluding intra-community trade. France and
the Netherlands are the largest EU exporters, while the U.K., Germany, Italy and Spain are the
largest importers. As regards the export prices, EU and selected Member States have prices
above the world average. The U.S. remains the main market for EU products.
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The third separate sector is the retail and wholesale services sectors employed nearly 2.3
million people, contributed 116 billion € to the EU value added in 2010, which accounts for 11%
of EU GDP (European Commission, September 2014). One of the specific features of the EU
food retail sector is that since 1970‟s, the direct link between the food industry and the final
consumer today has been minimized (Wijnands J. H. M., 2007). In EU food retailer sector 2
types of the retailer‟s stores can be found non-specialized stores in the form of supermarkets as
well as specialized stores such as greengroceries, specialized retail sale of meat and beverage
retailers, the percentage of overall sales which belongs to the supermarkets more than 70%(
Table 4).
Table 3.4: Examples of EU Member States where the top 5 retailers made up more
than 70% of the sales in 2011.
Country
Market Share
Finland
90.02%
Spain
81.8%
Denmark
81.4%
Germany
76.1%
Poland
73.8%
Source: Global Retail Concentration, Planet Retail, 2011.
The retail sector is also one of the biggest users of Information and Communications
Technology (ICT), and thus a driver of innovation which attracts the of the investments into
R&D. It plays a major role in the development of a sustainable economy and also in allowing
citizens to face the current economic downturn by giving them easy access to affordable and
good quality consumer goods. In addition to that, except, the high degree of concentration,
another phenomenon that has recently gained attention of researchers and authorities is the
increasing market share of retailer‟s private labels, which nowadays, often replace the branded
products.
3.3 Food Industry in Spain
Since entry into the EU Spain have been showing high development in Food and
Agriculture Industry. As well, since the beginning of the 21st century it has been within 5 first
countries where agriculture and food industry were a key sector in the economy (France, Spain,
U.K., Denmark and Portugal; European Food and Drink Industry report 2012). Also, for last 5
years Spain has been within 5 top Food and Agriculture producers in the EU (Figure 5).
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Figure 5: Percentage of country in Food and Agriculture industry production.

Source: FIAB 2011.

The core statistical data of Spanish Food Industry is following:


80 000 million € of sales, which corresponds to 17.19% of the net sales of the
Spanish economy and 12% added value (Euromonitor International, 2014).



It consists of 57 000 companies which employs, 720 000 direct employees and that
corresponds to 14% of total Spanish employment. The typical feature of the
Spanish companies, as well as, the whole EU food industry, 99% of them are SMEs

Figure 6: Employment in the EU Food Sector.

Source: FIAB 2011.
The Spanish ministry of agriculture divides statistical data the whole Food Industry into 4
main categories: Agriculture, Livestock, Fishing and Food. However, the data sets could be split
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in more sectors, hence, in this work I decided to separate those categories into more specified
ones to make the analysis more clear. Their short description is presented below.
- “Dairy”. Spain own 849 562 dairy cows which produce 4.25% of European production,
nevertheless, only 6.5 Mt produced out of 9 Mt needed for domestic consumption, that leaves
deficit of 2.5Mt. This is one of the biggest food sectors in Spain. Consists of 22 732 holdings
with average 266 602 kg production per holding (REGA, 2012/2013). Spain Dairy sector
works by two models of production: 1 – the “green model” it is based on extensive way
production, thus, they increase productions due to increase in territory and manpower. These
are usually small holdings and cover 63% of all producers, however, produce only 20% of
milk. The other model is “dry model” based on intensive production. They cover 37% of
producers and 80% of production. Nowadays, there is a big problem in between the retailer
and farmer, very often retailers dictate prices to industry which does same with farmers, as a
result unfair practices for farmers occur. The Spanish government was trying in recent years
to improve transparency and relations between operators in the chain to fight with this
problem, but it is still a strong issue.
- “Fish”. I include here, also, the aquaculture production, which consists of a wide variety
of activities, such as systems of farming plants and animals in inland, coastal and marine
fishing, fishing farms producing a wide variety of animal and plant species. So far the Spain
has one of the largest fishing fleets among the EU Member States. In 2012, the Spanish
fishing fleet was by far the largest in the EU (388 000 gross tons); this was almost two times
as high as the next (after Norway) largest fleet of the United Kingdom (Figure 7). The
remarkable fact is that the 60% of the production goes to internal consumption and other 40%
goes for export to other European countries (the biggest share usually imported by France and
Italy, Fishing, Eurostat 2012). During the period 1999–2012, aquaculture was the fourth block
of activity in relation to the scope of the financial instruments and they were continually
growing. The projects were centered on the building, modernizing and expanding aquaculture.
Due to all investment projects the Spanish “Fish” sector recovered faster from the crisis 2008.
In recent years there were the most important increases have been for seabass, whose apparent
consumption increased by a factor of three, and seabream, whose consumption increased four
times. Monkfish (angler), cod, Pollack, megrim, blue whiting, hake, and ling have decreased
their apparent consumption in the same period (Report from EU Fishing Industries
Association, 2012). To conclude – Spain can be for sure named as one of the largest markets
for fish and seafood in Europe. More than a half of the fish and seafood volume produced by
Spaniards consumed at internally (consumption per capita 42.9 kg/year).The areas with the
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most frequent at-home consumption of fish were the autonomous regions Castilla Leon,
Galicia and Asturias.

Figure 7: Fishing fleet, 2012.

Source: Eurostat(fish_fleet).
- “Fruit and vegetables”. In the last years the fruit and vegetable sector became the largest
part of agricultural production in Spain. Sector was continually increasing its share in food
production since 2006, and now plays a strategic role in the Spanish economy, it covers
between 25% and 30% of agricultural output (“Analysis of the EU fruit and vegetables
sector”, 2014). Spain is the biggest European exporter (in 2013 exported 10.5 million tonnes
worth about 8,600 million €), and second largest producer of conventional fruit and
vegetables after Italy. In 2012 the Ministry of Agriculture listed 1702 companies engaged in
the handling and storage of fruits and vegetables. Sector production is highly consumed in the
domestic market (overall, only 25% of the total fruit production and 17% of the vegetables
production is exported outside), but nowadays there is an increasing export importance and
the wish of further development of commercial channels for the sector (“Analysis of the EU
fruit and vegetables sector”, 2014).
- “Grain mill products”. The Milling industry, had a period of explosive growth during
the 1990s, however, in Spain it never was the most developed sector of the economy. Now
there are officially registered 335 firms which work in Grain mill sector. Those firms employ
1.2 % of the total workforce in food industry. Exports of flour and other grain mill products
falls constantly since 2000, but the imports are increasing according to the Ministry of
Agriculture. Nevertheless, there was a period of development in the period between 1997 and
2007 the output of grain mill had an average growth of 0.8 % per year.
- “Manufacture of bread”, “Manufacture of rusks and biscuits”. These two sub-sectors
can be presented and explained together, because they are closely related. However, for
estimation they will be separated because together they accounts for more than 7000 firms.
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The bread consumption and production are very dependent on each other, because you can‟t
store bread for a long time. During 2003-2011 the continuous fluctuation of production (in
respect to previous periods) could be found (Figure 8).
Figure 8: Manufacture of bakery and farinaceous products, percentage change in comparison to
previous period.

Source: Eurostat 2012.
However, since 2012 and in the first half of 2013 there was an increase of nearly 2% in bread
consumption in Spain (could be because average price has decreased by 1.9%). Spain
consumption remains low compared to other European countries per capita 36.1 kg per
year. The interesting issue is that there is a taste change taking place therefore in the future
with new varieties and quality added value products the consumption and production of bread
will increase more.
- “Meat”. This is one of the main sectors in Spain food industry, generating around 20
percent of the Product sales and 23 percent of total employment. Also, in Spain the Meat
sector is more Labour intensive than other industrial sectors (European Commission, 2013).
Important to mention that Meat sector in Spain is very complex in nature and includes both
fresh and processed products. It is composed of different species, each of them is following
different supply chains. The significant part of the production sold as fresh products in pieces
or slices, the meat industry also includes a very active processing activity. The processed meat
sector uses mainly pork meat as the raw material although with a marginal, but increasing
contribution of beef, poultry and turkey. The important fact is that Meat prices had increased
by 11 percent during 2008 (the biggest increase in the last 10 years), although this trend has
changed in 2009. The domestic consumption in 2012 increased by 1.8 percent, and exports
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increased by 14.5 percent (Ministry of Environment and Rural and Marine Affairs). Big part
of the new investments projects has been oriented to the production of sliced products due to
the increasing demand for supermarkets and hypermarkets. The poultry sector has suffered a
hard period in 2008, the situation in 2012 is observed as more optimistic as production just
slightly reduced compared to 2011 but generally its increasing and feed and energy costs have
been reduced significantly, which has generated an expected profitability increase (European
Commission, 2013).
- “Oils and Fats”. This sector, also, can be stated as one of the biggest in Spanish food
industry. The vegetable and animal oils and fats market decreased by 18% over 2006-2012,
mainly due to growing health concerns. However, Spain is one of the largest olive oil
producers and exporters in the world. The olive oil industry is projected to demonstrate the
strong development due to the forecast expand by 10% is expected in 2013-2018. In 2013 Oil
industry survived the period of limited production and price decrease. In 2014 consumers
have gradually returned to olive oil, therefore, price and production increased (Euromonitor
International, 2014). The whole sectors consists of around 1000 firms with total production of
852 000 tons of crude vegetable (rapeseed, sunflower seed, soy, etc.) and 1 600 000 tons of
olive oil in 2013 (Spanish AICA olive oil market report, 2014). The distinctive feature of the
sector are private companies which lead in the sector covering more than a 58% share of
production and sales in 2014. As the economic climate improves in Spain, consumers are
likely to return to pre-crisis habits and the increase in demand will stimulate the production.
- “Prepared animal feeds”, “Manufacture of prepared meals and dishes”. I decided to
separate 2 those sub-sectors, however, they in statistical outputs are usually included into the
section “Manufacture of other food products”. Those two sub-sectors consist of almost 1000
firms. In recent years both have increased their production amounts and revenues due to
change in the life style and tastes. The latest revenues for 2013 were around 900 and 520
million € respectively (Eurostat, 2013)
- “Sugar, tea and coffee”. These 3 products are sold as complementary goods; therefore, I
decided to include them together. In the Sugar market there was the double decline of
consumption in 2006-2013, because health concerns. Therefore the local production also
lowered and import became a main sore of supply. Now, there are two main producers
Azucarera Ebro SL and Sociedad Cooperativa General Agropecuaria (Acor) they are almost
monopolists. Nevertheless, chocolate and sugar market sales rose to 5.1 billion € in 2013,
35% more than in 2006. (Euromonitor International, 2013). Tea sector showed a positive
performance during 2014, even though there is increasing demand for soft drinks, the current
value grown for 5%. During the last decade tea production increased for 3%, and there is
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increasing popularity of this product in Spain, so we can expect further grows (Euromonitor
International, 2014). The Coffee sector showed the increase of production for 1% in 2014 in
comparison to previous year. The main reason for the increase the dynamism of fresh ground
coffee pods, which are used by private label products. In 2014, leaders of coffee production
and sales in Spain were led by Grupo Nestlé España, with a value share of 29%. This sector in
Spain is expected to be growing in the nearest future. Due to the forecasts, coffee production
is expected to have an increase of 3% at constant 2014 prices to 2019 (Euromonitor
International, 2014, European Commission, 2013).
Returning to some more general numbers, it‟s worth to mention that the total production of
the top ten crops produced in Spain, showed general increase in production in 2013, despite
previous decrease (Table 3.5). The crop that had the highest production decrease was olives with
a 53.6% reduction from 2011 to 2012 (but as I said before the industry now is returning to its
production amounts). The only crops that showed positive increases were maize, tomatoes, and
oranges from 2011 to 2012 with 0.8%, 3.7%, and 4.1%, respectively. Considering meat it was
showing almost constant development within 2008-2012 (Table 3.6).

Table 3.5 Crop Production in Spain Top ten crops (tonnes).
Barley
Grapes
Wheat
Maize
Tomatoes
Olives
Sugar beet
Oranges
Potatoes
Tangerines, mandarins,
clementines, satsumas

2008
11,261,100
5,951,581
6,714,300
3,628,600
4,049,753
5,570,727
3,987,500
3,410,288
2,145,171
2,227,916

2009
7,295,934
5,535,333
4,804,772
3,515,617
4,798,053
6,972,094
4,225,433
2,669,355
2,719,291
2,000,149

2010
8,154,392
6,107,617
5,941,197
3,324,821
4,312,709
7,197,600
3,534,517
3,114,800
2,326,654
2,196,890

2011
8,287,073
5,809,315
6,876,657
4,199,927
3,864,120
7,820,060
4,188,535
2,818,888
2,455,101
2,117,119

2012
5,976,900
5,238,300
4,650,300
4,234,600
4,007,000
3,626,600
3,482,400
2,933,800
2,168,800
1,873,900

Source: FAOSTAT Agricultural Production, 2014.
Table 3.6 Meat indigenous (tonnes).

Pork
Chicken
Beef

2008
3,530,983
1,034,423
575,966

2009
3,411,832
1,120,233
437,652

2010
3,500,146
1,028,963
469,305

2011
3,562,822
1,158,708
481,672

2012
3,559,002
1,092,783
469,788

Source: FAOSTAT Agricultural Production, 2014.
If we want to get the whole picture we need to mention the foreign trade, it is important to
emphasize that Spain was a net importer in 2003-2007 and in since 2008 it became a net exporter
considering the data from the FIAB and Euromonitor International. In 2013, Spain‟s agro-food
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and seafood trade surplus was 10.2 billion € with imports valued at 8.6 billion €, and 48.8 billion
€ in exports. Also, from 2011 till 2013, Spain‟s food Imports declined for 1.4%, while Export
raised for 4.5%.
Table 3.7: Spain’s Top Agro-Food & Seafood Imports from the World, 2013 .

Soybeans

Import Value €
millions
1,970.8

Corn

1,596.1

Cigarettes
containing
tobacco
Shrimp and
prawns, frozen
Wheat non-durum

1,215.1

Food preparations

762.7

Soybean oilcake

761.2

Cheese

688.5

Coffee, not
roasted, not
decaffeinated
Palm oil

663.8

Commodity

1,076.4
895.4

604.6

1
Brazil
56.3%
Ukraine
42.0%
Germany
45.9%

Top Suppliers & Market Share
2
3
United States
Paraguay
21.9%
14.4%
France
Brazil
24.6%
14.7%
Portugal
Netherlands
39.7%
3.8%

Argentina
30.5%
France
30.2%
Ireland
24.6%
Argentina
64.4%
Netherlands
31.3%
Vietnam
42.5%

Ecuador
17.2%
Bulgaria
20.4%
France
17.1%
Brazil
19.1%
Germany
25.1%
Brazil
17.8%

China
8.6%
United States
10.9%
Germany
16.6%
United States
14.0%
France
20.9%
Colombia
8.5%

Indonesia
71.2%

Malaysia
14.8%

Papua New
Guinea
12.3%

Source: Global Trade Atlas, 2014.
The important fact to mention is that Spain is still experiencing an economic decline after
the crisis of 2008, which heavily affected the purchasing power of Spanish consumers, this lead
to the average yearly decline of 3.5% from 2008 to 2012 of the food industry turnover,
nonetheless, is projected to see an average yearly growth of 0.5% from 2013 to 2017.
Table 3.8: Spain’s Consumer Foodservice at a Glance Consumer Foodservice.
Sales (€ millions)
Outlets
Transactions („000)
Average Sales/Outlet
Average Sales/Transaction

2010
108,468.2
312,301
11,409,684.9
€ 347,319
€ 9.51

2012
99,229.9
288,460
10,511,152.4
€ 343,999
€ 9.44

2014
94,535.9
277,935
10,123,851.7
€ 340,137
€ 9.34

2016f
96,509.4
279,278
10,415,540.0
€ 345,568
€ 9.27

Source: Euromonitor International, 2014, forecast.
Furthermore, it would be logical to talk about the retail rector in Spain. The trend within
recent years is that supermarkets continue to be the most important and powerful sales channel,
39

Igor Kozlenko

and those located in city centers are taking market share from traditional shops and out-of-town
hypermarkets. The leading retailer, accounting for 19.6 percent of total retail value sales in 2012
was Mercadona, another two top retailers are Carrefour and Eroski, all 3 together account for
47% of the whole market (“Spain Retail Foods”, 2012, 2013). Nevertheless, Spanish retail is
quite diversified because of convenience, discount, specialized stores and open-air markets.
In conclusion, it could be said that the Spanish Food Industry constantly stays within 5 first
ranking members of the European Union in terms of production and in terms of turnover. The
industry structure is mostly contains SME, thus heterogeneity and asymmetry define currently
Spanish Food Industry. Therefore, special effort should be made by the administration and
private sector in this field. Also, in general, marketing in the food industry is one of its
traditional weaknesses, especially in the foreign trade sector (European Commission, 2012).
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Chapter 4. Methodology and Data description.
4.1 Methodology
For the further explanation, 47 studies done on profit persistence have been analyzed and
reviewed. After those studies have been analyzed it became clear that in the studies done on the
profit persistence in the most cases the estimation equations for finding the degree of profit
persistence were estimated using simple autoregressive model (AR(1)) which will be used in this
study as well. Simple AR(1) has next structure:

 i ,t  i  i i ,t 1   i ,t , [1]
 it  (1  i )(c  ri )  i i ,t 1   i ,t ,[2]

 i,t - denotes firm i‟s profit rate defined as profits after taxes in year t, normalized by
taking the difference from an economy wide measure of profitability in year t and then
expressing the result as a proportion of this economy-wide measure of profitability, c competitive return common to all companies, ri - permanent rent of firm i, both (c  ri ) are parts
of the firm i‟s profit , i - captures the degree of „stickiness‟ of profits from period to period
(speed of adjustment),  i,t - is a white noise error term with zero mean and constant variance
(Mueller 1986, Cable & Jackson, 2008, Adelina Gschwandtner, 2012, Eklund J.E and Desai S.,
2013).
The two measures of profit persistence used in the literature are pi and  i where pi is a
measure of permanent rents, which are not eroded by competitive forces (also called the long-run
projected profit rate pi  i/(1  i ) ) and  i is a measure of the speed of adjustment of short-run
profits (also called the short-run projected profit rate). This study did the comparison of different
profit persistence studies which considered the  i ; therefore, more detailed description of that
parameter should be presented. The speed of adjustment parameter  i shows how quickly the
firm‟s profit rate  i,t converges to its long-run level pi .The speed of adjustment parameter  i
should take values between -1 and 1 it could be considered as necessary condition; another
condition is that (1 –  i ) must differ from zero, because otherwise profits  i,t are not defined.
Persistence exists if  i > 0, and rises with increase of  i . Thus, the intercept and slope from [2]
are the key parameters for interpreting whether persistence exists. A second issue of
interpretation concerns the difference between within sample period and out of sample
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persistence. When thinking of within-sample-period persistence, it seems to us that the pi notion
of persistence has an advantage over the  i measure. From the out-of-sample-period projections
with data generated by the process the first obvious point to make is that the accuracy of one‟s
projections is much more likely to depend on the length of one‟s sample period in the second
case than in the first (Cable & Gschwandtner, 2008,Cable & Mueller, 2008).
A value of  i =1 implies infinite profit persistence. If  i is close to zero, then the degree
of persistence of past profits is small and therefore short-run rents are quickly eroded. The
literature usually interprets this as a sign of decreased competitiveness of the individual firm,
also, the closer lambda is to zero, the faster short-run rents are eroded and the stronger the
competition within industry (Gschwandtner A, 2012, 2013).
The important thing which has to be mentioned is that the standard method for the
estimation of the degree of profit persistence and its drivers in the literature is called the two-step
methodology. Everything, mentioned above related to the first step of profit persistence with
usage of simple autoregressive models (AR(1),  i ,t  i  i i ,t 1   i ,t ,[1])
The second step done as estimation of the drivers of profit persistence by regressing
structural firm and industry characteristics on the persistence parameters derived in the first
estimation step (Yurtoglu, 2004, Gschwandtner, 2005, Stefan Hirsch, 2013). Nonetheless, this
standard method has its drawbacks. It is assumed that the error term in [1] is composed of a timeinvariant component which includes all unobserved firm-specific effects  i and an observationspecific error i,t . The basic problem is that  i,t is a function of  i , meaning that  i ,t 1 is also a
function of  i .
Therefore, the independent variable in [1] is correlated with the error term implying that
the OLS estimator is biased and inconsistent (Baltagi, 2008, Stefan Hirsch 2013). In order to
overcome these we need to use the Arellano and Bond (1991) GMM estimator which is
transforming the equation by means of first differentiation which removing the individual timeinvariant firm effects, this estimator is especially applicable to samples with small T and large N:

 i ,t   j ( X j ,i ,t )   i ,t 1    j ( X j ,i ,t ) i ,t 1   i ,t [3], where  i ,t  i   i ,t .
j

j

Before concluding this section, two econometric problems of potential importance must be
stated. First, equation [1] contains correlation of dependent variable and error term, therefore,
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estimates of  i , i- will be biased. This bias could be serious problem for short time series.
Nevertheless, it could be fixed by Arellano and Bond (1991) GMM estimator which, also will
include lagged dependent variable. A second problem occurs when  i ≥ 1 and  i ≠ 0. An  i > 0
implies that profits wander off to higher and higher values, an  i < 0 implies a negative drift. In
the many studies of persistence only a handful of point estimates of  i ≥ 1 have been reported
(Cable & Mueller, 2008, Gschwandtner A., 2012, Giorgio C., Miller S.M. 2013).
4.2 Data description
This study used data from SABI and AMADEUS balance sheets. SABI is a unique
database which contains statistical, financial and business information data from 2 million
Spanish and 500 thousand Portuguese companies. AMADEUS is a database of comparable
financial and business information of 21 million companies across Europe, therefore, it is
Europe's biggest public and private companies database. AMADEUS includes standardized
annual accounts (consolidated and unconsolidated), financial ratios, sectoral activities and
ownership data. Both databases are suitable for research on competitiveness, economic
integration, applied microeconomics, business cycles, economic geography and corporate
finance. SABI is updated each month and AMADEUS is updated weekly, providing
standardized annual accounts for more than ten years of statistics. The SABI was developed by
INFORMA D&B in collaboration with Bureau Van Dijk, and the data such as general
information and annual accounts is collected by them. As to AMADEUS it was developed by
Bureau van Dijk, who also, collects and harmonizes the data from the mandated company returns
and reports. AMADEUS combines data measures in European and International formats with
150 data variables on R&D, labor, financing and pricing. SABI also combines data measures in
European and International formats. The main advantage of SABI against (for this study)
AMADEUS that it is focused on Spain and Portugal, however if you work with multiple
countries the AMADEUS should be your choice. Considering other features such as: contents,
user interface, they are very much alike, due to the fact that they were created by same Bureau
Van Dijk.
The primary dataset was an unbalanced panel which covered 34 000 companies, during
2001-2013 time period in Spain. The food processing industry for future estimation and tests was
divided on sectors with usage of NACE classification codes: “Dairy”, “Fish”, “Fruit and
vegetables”, “Grain mill products”, “Manufacture of bread”, “Manufacture of prepared meals
and dishes”, “Manufacture of rusks and biscuits”, “Meat ”, “Oils and Fats”, “Prepared animal
feeds”, “Sugar, tea and coffee”.
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The primary data set has to be filtered manually in order to make it homogeneous, which is
a necessary condition for the panel estimations which were performed. As the filtering factors
were chosen: 1- firm existence and constant performance during the time period 2001-2013
(firms that disappeared during this period were excluded); 2- availability of the data (the firms
which did not disclosed their accounts information for more than 2 years were excluded); 3- the
sub-sector to which company belonged. Finally, 11 different balanced panel data sets (excel
spreadsheets) were generated and structured using all filtering measures; in the sum all sets
considered around 6000 public and private companies.
One important thing to mention most studies of profit persistence are based on long time
spans. For the Spanish food processing industry, the 13-year time span was chosen for the
present study. As additional data sores could be used the following Internet sources Eurostat,
Planet Retail, the World Bank, Agricultural Distortion Database. All of them are freely available
data sources.
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Chapter 5. Results and Discussion
To achieve the final model for the estimation of profit persistence of Spanish food
processors several exogenous industry variables were added such as: 1 – MS = market share; 2 –
Size=firm size – dummy- (NE=Number of employees) constant for the large firms (and 3
dummy for different sizes micro NE  10; 50  NE >10 small; 250  NE >50 medium, large
NE>250); 3 – Ln TA = natural logarithm of total assets; 4 – Gr.TA= growth rate of total assets
%; 5 – Gearing = gearing ratio; 6 – LIQ= is the liquidity ratio; 7 – CRR = 1/current ratio; 8 –
HHI = Herfindahl-Hirschman Index; 9- Age = firm age. All these variables were discussed
previously in the literature review part. Also, this has to be said that even though there is a
possibility of high degree of the multicollinearity of number employees with total assets.
Therefore, it was checked and the medium degree of multicollinearity it was found, but I decided
to leave both measures of the size (Ln TA and Size) in current estimations, to check which is
more effective.
The final model locked as follows:

 i ,t  i  i i ,t 1  MSi ,t  Sizei ,t  LnTAi ,t  Gr.TAi ,t  Gearing i ,t  LIQi ,t  CRR  HHI  Age   i ,t ,[3]
As it was mentioned above to overcome problem of correlation between independent
variable and the error term, estimation was done with the implementation of the Arellano and
Bond GMM estimator with first lag of dependent variable. The main results could be found in
the Table 5.1, the more detail results are available in the Appendix B.
Although, the results appeared to be quite plausible, I decided to run the others estimations,
to ensure that the best GMM estimator was chosen in the end. Among the variations in
estimation, such estimations were done: 1 – with usage of second lag of instruments; 2 – system
GMM; 3 – difference GMM. None of them showed better results. For instance, the results from
system GMM and difference GMM were not significant and the Sargan/Hansen test was rejected
in all sectors. In the other model the results from estimation with second lag of instruments
showed 2 of 11 sectors where Sargan/Hansen test wasn‟t rejected. However, the lambda was
insignificant and negative.
With all mentioned above, I will further describe in more detail the results from the 2 step
Arellano and Bond GMM. During the estimation for all the sectors Sargan/Hansen test was
confirmed, which means the correct implementation of all instruments and correct model
structure. Although, the Lambda values were various (Appendix B), the significant ones
appeared to be only in 4 sectors Meat, Sugar, tea and coffee, Fish and Fruit and vegetables.
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0.005

−22.075

0.161

0.1262**

0.7719

0.0518*

0.0114**

0.746

299.102

0.104

−49.482

0.0942

0.1489

0.1905

0.0060***

0.1602

0.0175**

0.0299**

−0.212

−23.603

0.759

244.559

−0.0489

−61.183

0.041

0.0954*

0.1391

0.0337**

0.6239

0.007***

0.1233

0.1079

0.1407

−5.211

0.015

−0.016

0.027

0.169

158.018

−0.011

−12.846

−0.008

d

0.8495

0.6286

0.7384

0.8660

0.1569

0.5282

0.9340

0.5804

0.8814

p-value

11.512

−0.322

−5.499

0.016

−0.152

−1.361

0.209

81.150

0.195

−17.469

0.027

Manufacture
of prepared
meals and
dishes

0.4200

0.3190

0.8819

0.8901

0.0616 *

0.0442**

0.4983

0.4288

0.4034

0.4400

0.5873

0.7238

p-value

Table 5.1 Estimations results, Part 1.

0.1313
49.547
0.3162
−0.920

0.2196

0.037

0.4647

d

0.2981

10.235

0.0195

Sector

0.0775
2.06e-07***
0.272
0.8049

−0.122

0.0432**

45.624

0.6156

11.808

0.0510

-2.336

0.9908

 i ,t 1
LnTA

−1229.15 2.89e-05***

Manufacture
of bread

3046.79
0.0317**
0.109
6.08e-06***

0.116

0.6437

0.624

0.4374

16.859

0.6115

0.0115

p-value

GRTA
−14.49
0.0139**
−0.280
0.0870**

−24.911

0.4191

10.0357

0.0001

-0.508

0.0414

p-value

MS
−2.26
0.0100**
0.008
0.1031

2.975

0.7670

35.2095

0.0080

-2.040

p-value

LIQ

0.962
1.47e-05***
33.626

0.0002***

6.55099

0.0054

-2.652

0.1232

Fish

CRR

0.751
0.0003***
6.493

0.5743

24.9616

0.0376

1.542

p-value

Gearing
−1293.06
0.0014***

8.55967

0.0000

-2.079

0.9244

Dairy

HHI

131.380

0.8354

46.0693

0.0169

-0.0949

Grain
mill
products

Size

5.75554
0.0000

-2.388

0.4475

***, **, * significant at the 10%, 5%, 1% level respectively.

 i,t ; Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth rate of total assets %; 4 –

Fruit and
vegetables

Age

65.2032
0.007

0.7596

Parameter

Sargan test

-2.717
0.021

0.8889

Wald test

2.309

0.0026

AR(1)
errors
AR(2)
errors
Depended variable:

Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman Index; 8 – Size=firm size – dummy; 9 – Age = firm age; d – Age was dropped
because exact or near collinearity encountered.
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Table 5.1 Estimations results, Part 2.

Wald test

Sargan test

Age

Size

HHI

Gearing

CRR

LIQ

MS

GRTA

LnTA

 i ,t 1

-1.7923

26.262

10.6876

−3.225

−51.345

0.146

−0.139

−0.508

5.549

583.734

0.238

−78.071

−0.031

Manufacture
of rusks and
biscuits

0.8373

0.0731

0.0034

0.3824

0.3987

0.2290

0.0050***

0.5478

0.2559

0.0103**

0.0009***

0.4328

0.0318**

0.7334

p-value

1.0026

-1.894

101.865

13.238

−5.594

26.866

0.124

−0.309

−8.864

1.190

1130.60

−0.036

37.906

0.316

Meat

0.3161

0.0583

0.0000

0.2107

0.0155**

0.3390

0.0145**

1.01e-09***

0.1552

0.0457*

0.0002***

0.0883*

0.024**

0.003***

p-value

-0.896

-1.566

741.837

21.131

−1.058

−154.93

0.031

0.141

−2.630

−0.101

−266.81

0.051

−21.741

−0.087

Oils and
Fats

0.3695

0.1173

0.0000

0.0202

0.6746

0.5677

0.0673*

0.5118

0.7973

0.8376

0.3790

2.12e-017***

0.7955

0.3179

p-value

N/A

N/A

22.4178

N/A

4.091

58.060

0.255

−0.768

−201.083

4.048

491.709

0.233

−125.929

−0.161

Prepared
animal feeds

N/A

N/A

0.0131

N/A

0.5603

0.6897

0.0729*

0.0840*

0.1822

0.4993

0.0114**

0.2391

0.0490**

0.3222

p-value

-2.0569

-1.449

152.881

9.95088

34.726

709.469

0.276

−1.645

−631.059

2.734

934.353

−0.0218

565.027

0.366

Sugar, tea
and coffee

0.0397

0.1475

0.0000

0.4448

0.1750

0.2899

0.0743*

0.5391

0.2139

0.0850*

2.03e-014***

0.9667**

0.0297**

0.0002***

p-value

Sector

AR(1) errors

0.2054

Parameter

AR(2) errors

 i,t ; Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth rate of total assets %; 4 –

***, **, * significant at the 10%, 5%, 1% level respectively.
Depended variable:

Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman Index; 8 – Size=firm size – dummy 9 – Age = firm age.
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For the “Meat” and “Sugar, tea and coffee” sectors λ > 0.3 (and they are significant at the
10%) this lays in the same range as other studies and from it could be concluded that in these
sectors exist short-term profit persistence. This was expected as the “Meat” sector is the one of
the largest processing sectors in Spain. Also, now there is boost of sliced production demand,
which is bit more expensive, this can lead to the stable profits of the sector. As to the “Sugar, tea
and coffee” it showed the development during 2006-2014 and forecasted to grow further, mainly
due to tea and coffee consumption increase, this also will lead to production, sales and profit
magnification. The “Fish” and “Fruit and vegetables” the sectors have the λ=0.161 and λ= 0.094
respectively, which is significant at the 5%, therefore, it may be also, concluded that in these
sectors, as well, exists short-term profit persistence. Spain has one of the largest fleets in the EU
and its production is growing in addition to that Spain constantly increases its exports of the Fish
product (from 20% in 2000 to 40% in 2013 of the total amount produced) which brings money to
the industry. “Fruit and vegetables” now is in the top of the biggest food sectors in Spain, but it
wasn‟t there only 8 years ago in 2006. It has grown fast, however, it keeps developing, and
therefore, most of the profits go back into circle of production and development. Thus the sector
has continues profits but they are relatively low for now, and this was confirmed with the
estimation.
The sectors which left could be divided in two groups: 1st include sectors where results
showed very low positive Lambda, but with no significance of this variable (“Dairy”, “Grain
mill products”, “Manufacture of prepared meals and dishes”); 2nd include sectors where results
showed negative Lambda, which means that profits fluctuate heavily between periods, however,
this variable, also, was with no significance (“Manufacture of bread”, “Manufacture of rusks and
biscuits”, “Oils and Fats”, “Prepared animal feeds”).
The MS is calculated by division of firm sales on total industry sales, previous studies
showed that MS positively influence the profits persistence (e.g. Odagiri & Yamawaki
(1986);Geroski & Jacquemin (1988); Wiggins & Ruefli (2002); Claver E & Molina J. (2002);
Cynthia Rodriguez Cano (2003); Johan E. Eklund & Sameeksha Desai (2013)). Same tendency
could be seen from these estimation results with the exception of “Oils and Fats” sector.
Nevertheless, the variable impact was significant just in 8 sectors (“Sugar, tea and coffee”,
“Prepared animal feeds”, “Meat”, “Manufacture of rusks and biscuits”, “Grain mill products”,
“Fruit and vegetables”, “Fish”, “Dairy”). For all of these sectors the MS had a high positive
impact, an interesting issue was that in Fish sector it had the lowest positive value.
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The Size = firm size – in theory supposed to have a positive impact on profit persistence,
because with raising the size firm can achieve the bigger MS and decline the rate of competition,
plus achieve economy of scale. The only sector where the Size variable had significance was
“Dairy”, however, here it had a negative impact. This may be explained by that fact that in Spain
for 63% of “Dairy” extensive production method is applied. Therefore, results of estimation
showed negative impact, due to that as a filtering factor for the Size were NE. Hence, the results
suggest that with increasing NE in “Dairy” the profitability decrease, therefore, it is better to
mechanize production while firm size develops. For other sectors variable Size took different
positive (“Fish”, “Grain mill products”, “Meat”, “Prepared animal feeds”, “Sugar, tea and
coffee”) and negative (“Fruit and vegetables”, “Manufacture of bread”, “Manufacture of
prepared meals and dishes”, “Manufacture of rusks and biscuits”, “Oils and Fats”) values but
none of them were significant.
The HHI is variable that shows a measure of the size of firms in relation to the industry and
indicates the amount of competition among the firms, it calculated as the sum of the squares of
the market shares of the 50 biggest firms. Therefore, it is closely connected to MS as well,
because, the boost in HHI shows reduction of the competition, hence the smaller the HHI the
higher the MS of few big firms, and the more likely that in the industry exists monopoly. The
higher consecration can lead to either higher profits due to excluding new entrances or to losses
because of “war” for customers. In current research estimation results showed that in almost all
sectors the HHI was significant with small positive impact on profit persistence, hence, in all
Spanish processing sectors exist “healthy” competition. The exception was the “Manufacture of
bread” sector this can be explained by that in the sector includes an enormous amount of
enterprises, which lead their interactions close to conditions of perfect competition. Also, bread
is first need product and quite homogenous, so consumers will buy it if it‟s fresh and at place
closes to their home.
The Ln TA = calculated as the natural logarithm of total assets this shows the effectiveness
of the firm performance regarding the firm size. In the part 3 different results from different
studies were described. Some found the inefficiency of larger firms because of diseconomies of
scale (e.g. Birer & Weichselbaumer 2005, SooCheong Janga & Park K., 2011) same happened
here with “Dairy”, “Fish”, “Fruit and vegetables”, “Prepared animal feeds”, “Manufacture of
rusks and biscuits” sectors. In Span with these sectors the reason for that may be lack of
investments and extensive type of performance. Other studies argued that the opposite happens
in the food industry (e.g. Hirsch, 2013, Hauser M. 2013) the evidence of that could be seen from
2 sectors which showed λ > 0.3 “Meat” and “Sugar, tea and coffee”. This partially could be
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happening because of what mentioned above in the section 4  “Meat” and “Sugar, tea and
coffee” sectors are getting high investments in recent years. Especially “Meat” running
numerous different investment projects focused on the sliced products.
I stated in the beginning of the section that I want to test which size measure is better to
use, from the results it can be seen that more information gives us the Ln TA. It, also, catches the
problem of diseconomy of scale in “Dairy”, however, without the “Size” (which depends on NE)
variable it wouldn‟t be possible to clearly make a recommendation that in “Dairy” the most
efficient way to perform is to mechanize production while firm grows.
The Gr.TA as it could be understood from the name measures percent growth of a
company‟s TA, mostly it was positive, but with no significance. In the “Meat” and “Sugar, tea
and coffee” sectors Gr.TA was negative and significant, that tend to be the tendency in other
studies as well e.g. Jin Xu (2011), Hirsch (2013).
Next three variables are risk proxies and they were calculated from filtered and constructed
data set from SABI and AMADEUS, Gearing = is calculated using non-current liabilities plus
loans divided by shareholder funds; LIQ = is measured as current assets divided by current
liabilities; CRR = equals to one divided by current ratio. The Gearing and LIQ are long run risk
proxies. Goddard et al.‟s (2005) showed that the firms with higher liquidity were estimated to be
more profitable in the long run (“Manufacture of rusks and biscuits”, “Meat”, “Sugar, tea and
coffee”), but firms with a higher gearing ratio are more likely to have losses in long run (“Fish”,
“Manufacture of prepared meals and dishes”, “Prepared animal feeds”, here Gering has a
negative impact already). The CRR can be calculated as 1 divided by the ratio of current
liabilities to current assets, this is a short run risk proxy (Gschwandtner, 2011).
The theory states that with higher risk you will gain the higher profits, this seems to be true
for the LIQ, the estimation showed a mainly positive relationship for the returns. However, for
Gearing variable I got a negative relationship between risk and returns, there are a number of
studies which supported the negative relationship between risk and returns (Cynthia Rodriguez
Cano, 2003, Gschwandtner, 2005, Goddard, 2005) this is, also, called as Bowman‟s (1980) „riskreturn paradox'.
To conclude, I will turn to the last variable Age. There are two points of view for the Age
variable both were proven in different studies. One could be addressed to the strategic theory
(knowledge based view) and it states that with increasing age the leaning effects positively
influence the profits. Also, with aging there is a negative effect on profits because the senior
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stuff getting old and can‟t take decisions and learn as quickly as before. In the current study,
among sectors the Age was significant with mostly the positive effect on returns. An exception
was in “Meat” sector where it showed the smallest and negative impact; this could be explained
by recent modernization projects which are not applied well by older farmers. This led me to the
conclusion that generally in food procession, in Spain, accumulated knowledge through the Age
helps to earn with higher stability.
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Conclusions
This work was done considering the question of the profit persistence in the Spanish Food
Industry in particular processing sector. The Spanish food industry was chosen as an object of
the study, because: 1 – there are very small number of studies which deal solely with the Food
Industry, from my sample of 47 papers only two; 2 – within other studies the majority of
research was done for the Northern (U.K. (mainly), Sweden, Denmark), Central (Germany,
Belgium, France, Italy) European countries and the huge share for U.S. As a result this is the
second work after Claver E. & Molina J. (2002) which concentrates on Spain economy, and in
contrast the previous was done for manufacturing sector and for much shorter time span only 4
years (1994-1998) against 13 (2001-2013) in this study; 3 – it is quite developed sector of the
economy with some sub-sectors which started to grow fast in last decade; 4 – good statistical
data availability mainly from SABI.
I tried to extract the best model for estimations as a result this paper provides the detailed
and most updated literature review on profit persistence studies. After review the model was
chosen and the exogenous variables were picked. The last call was the software choice, at first I
tried the EViews, however, I run into the problem with estimations the program wasn‟t
calculating the equation properly even though the data was uploaded as a balanced panel,
EViews did not recognized all the data. Therefore, all λi and some of variables were negative an
insignificant with any type of GMM estimator. Then I turned to GRETL software, it has not a
complicated programing language and I managed to upload data set nicely, thus, I wrote my
program lines and started to achieve results. If I had to start over or do the next work on related
area, I would definitely use the GRETL and perhaps write more sophisticated code. Nevertheless,
the estimation results were plausible and clearly showed that in the general profits of food
processors in Spain did not appear to be over the competitive norm. However, there were 4
sectors out of 11 which had a visible scale of persistence.
The scales of all Lambdas were at the same level as in other studies connected to the profit
persistence in the food industry, and they were lower than for manufacturing sectors, as
expected. Also, the contradictions to other studies were discovered. Some authors stated that the
large firms start to gain more because of the increased efficiency and economies of scale. This
did not happen with for instance “Dairy” where, the results suggest that with increasing Size
leads to the profitability decrease (which was, also, concluded by Goddard (2005)), however, it
could be fixed by intensive mechanization of production while firm size develops. Another, case
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was with Age, unlike in the other studies, I can conclude from the results that, the longer the firm
operates the bigger experience it poses which leads to higher returns.
From the point of the policy implementations as I mentioned in the Introduction there are
no direct mechanism or result which could be just implemented into the policy. However, this
doesn‟t mean that there no use of the result for policy makers. The result from this work (as well
as from similar papers) can be used to analyze the state of the competition in the industry to
adopt the policy decisions (e.g. give the subsidy or guide the product implementation) or if
policy was implemented check it effect through the time.
The limitations of the study which have to be mentioned:
1. The firms that disappeared during the study period have been simply extracted from the
sample. However, they could have an effect on the sample. For instance, they could lead to
the change in MS, HHI  actual profit persistence could be lower. This is limitation of
almost all profit persistence studies (exception e.g. Gschwandtner, 2005). Also, the effect of
merging of the firms was not accounted. Here the opposite could happened, that actual profit
persistence might be higher. To take this into account, I think, the monthly maximum
quarterly financial data should be used in order catch the moment of merging or
disappearance of the firms.
2. The division of food industry sectors could be even further, namely, “Meat” can be splitted
into: Chicken, Turkey, Pig, Cows and Lamb. This will allow catch the within industry
influences on profit, add some sub-sector specific variables and discover differences or
similarities within the sector. Same division possible with all others sub-sector. However, in
that case the separate study should be done dealing with one or perhaps couple of sectors.
3. There was found the high fluctuation of profits, especially in “Manufacture of bread”,
“Manufacture of rusks and biscuits”, “Oils and Fats” sectors. The possible explanation is
unseen exogenous factors, but this could be discovered only in the future research.
The further research has to be done to overcome the limitations mentioned and this could
improve the results. For these of course the ideas, mentioned above should be used. Another
interesting point would be to examine in more detail the period of crisis 2007-2008 and periods
right before and after it (2005-2006, 2009-2010), hence, the quarterly or even monthly data could
be used in order get the detailed picture. Also, an interesting and relevant point would be to
examine profit persistence of the food industry in the Eastern European countries (Poland,
Hungary, Slovakia, Czech Republic) and compare the result to the from Southern, Northern and
Central European countries.
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Appendix A
Table 2.3: The general information from profit persistence studies in chronological order.
Authors

Countries

Period

Industry

No. of
firms

Method

Mean λi

Mueller (1977)

U.S.

1949-72

Unknown

472

PCM &
TPM

n.a.

Schmalensee
(1985)

U.S.

1975

Manufacturing

1775

Mueller (1986)

U.S.

1950-72

Manufacturing

1000

PCM &
AR(1)

0.43 - 0.55

Odagiri &
Yamawaki
(1986)

Japan

1964-80

Manufacturing

294

PMC &
AR(1)

0.47

Cubbin &
Geroski (1987)

U.K.

1951-77

48 industries

217

AR(1)

n.a.

Geroski &
Jacquemin
(1988)

U.K.
France
Germany

1949-77
1965-82
1961-81

8 Manufacturing
sectors

51
55
28

AR(3)

U.K.: 0.49
France:0.41
Germany:
0.41

Schwalbach et.
al (1989)

Germany

1961-82

Manufacturing

299

AR(1)

0.49

Yamawaki 1989

Japan
U.S.

1964-82
1964-80

Manufacturing

376
413

AR(1)

0.46
0.47

1961-84

Stock quoted
companies

283

PC-& PA
Models

0.38
0.53

Schohl F. (1989) Germany

OLS & GLS 0.82 & 0.53

Cubbin &
Geroski (1990)

U.K.

1948-77

48 industries

243

AR(1)

0.48

Jenny & Weber
(1990)

France

1965-82

Manufacturing

450

AR(1)

0.36

U.S.

1967-82

n.a. analysis
at industry
Manufacturing level with
344
industries

GLS &
AR(1)

0.43

Canada

1964-82
1968-82

Manufacturing
and mining

161

AR(1)

0.43

U.S.

1950-72

Manufacturing

551

AR(1)

0.18

Japan

1964-82

Manufacturing

376

AR(1)

n.a.

Germany

1961-82

Manufacturing

299

AR(1)

0.27 - 0.67

Kessides (1990)

Khemani &
Shapiro (1990)
Mueller (1990a)
Odagiri &
Yamawaki
(1990)
Schwalbach &
Mahmood
(1990)
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Authors
Droucopoulos &
Lianos (1993)

Countries

Period

Industry

No. of
firms

Method

Mean λi

Greece

1963-88

Manufacturing

500

AR(1)

0.69 - 0.90

AR(1)-(2)

n.a.

Kambhampati
(1995)

India

1970-85

42 Industries

n.a.
analysi
at
industry
level

Waring (1996)

U.S.

1970-89

68 industries

12,986

AR(1)

0.66

U.K.

1972-91

Manufacturing

796

AR(1)

0.45

Sequential
weightedleastsquares
technique

n.a.

LMD

0.54

AR(2)

0.01
0.23
0.35
0.32
0.35
0.22
0.42

Event
History
Analysis
and Ordinal
Time Series
Analysis

n.a

Maximum
likelihood
estimation

0.43

12,043

Metaanalysis
The random
effects
model;

0.35

7,005

Sequential
weightedleastsquares
technique

n.a.

Goddard &
Wilson (1999)
McGahan &
Porter (1999)

Nobuhiro
Maruyama (2001)

U.S.

1981-94

Japan

1964-97

Brazil
India
Jordan
Glen et al. (2001)
Korea
Malaysia
Mexico
Zimbabwe

Wiggins &
Ruefli (2002)

Claver E &
Molina J. (2002)

U.S.

1985-95
1982-92
1980-94
1980-94
1983-94
1984-94
1980-94

1972-97

All but financial
58 340
and government

Manufacturing

357

Manufacturing

56
40
17
82
62
39
40

40 Industries

679
Spain

1994-98

Manufacturing

Cynthia
Manufacturing,
23
Rodriguez Cano
1990-2002
service
countries
(2003)

McGahan &
Porter (2003)

6,772

U.S.

1981-94

All but financial
and government
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Authors

Countries

Period

Industry

Yurtoglu (2004)

Turkey

1985-98

13 industries

Birer &
Weichselbaumer
(2005)

U.S.

Goddard et al.
(2005)

Belgium
France
Italy
Spain
U.K.

Gschwandtner
(2005)

Schumacher &
Bohland (2005)

U.S.

U.S.

1985-96

1993-2001

1950-99

No. of
firms
172

Different
industries

900

NACE 15-36;
50-74

1,348
4,620
2,173
2,030
1,511

Method

Mean λi

AR(1)

0.38

Simple
random
effects
model;
Dynamic
panel

Dynamic
panel

85 survivors AR „best
Manufacturing
72 exitors
lag‟

1980-2001 Food Industry

465

Sequential
weightedleastsquares
technique

A sample
Goddard J. &
11
AR(1)
13 827
Tavakoli M. EU member 1996- 2000 NACE industries
Dynamic
B sample
(2007)
countries
panel GMM
7211

n.a.

n.a.

Exitors: 0.23
Survivors:
0.34

n.a.

A 0.46
B 0.49

Cable &
Gschwandtner
(2008)

U.S.

1950-99

Manufacturing

156

AR(1) and
STSA

n.a

Cable & Jackson
(2008)

U.K.

1968-99

Manufacturing
and service

53

AR(1)
STSA

n.a.

U.K.
U.S.

U.S.
1950-99
U.K.
1968-99

Manufacturing

4
4

AR(1)-2,
STSA and
case
histories

n.a.

U.S.

1950-99

Manufacturing

156

AR(1)

0.47

Cable & Mueller
(2008)

Crespo
Cuaresma &
Gschwandtner
(2008)
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Authors

Countries

Holian M.J., Reza
A.M., (2010)

U.S.

Belgium,
Gschwandtner A. France,
Italy,
Hirsch S. (2011)
Spain,
U.K.

Period
19892003

Industry

Unknown

No. of
firms

Method

Mean λi

331

AR(1)

0.53

841
2786
596
1043
228
Tot. 5494

AR(1)
and
„best lag
model‟

0.057
0.188
0.143
0.201
0.232

n.a.
0.39

19962008

Food Industry

U.S.

19982005

IT and other
sectors

42

Delphi
method,
Logistic
regression

U.S.

19892004

Manufacturing

1726

AR(1)

0.40
0.57

U.S.

1978Restaurant firms
2007

5812

GMM panel
AR(p+1)=>
VAR

n.a

U.S.

195066
196783
198499

567
980
1099

AR, „best
lag‟ and
dynamic
panel

0.49
0.42
0.36

U.S.

20012010

132 industry

10920

AR(1)
Unit-root
tests

n.a.

19982011

Different
industries

20000

AR(1),
„best lag‟

0.38

19502006

Different
industries

2000

AR(1)
AR(3)

n.a

Holsapple C.W. &
Jiming Wu (2011)

Jin Xu (2011)

SooCheong Janga
& Park K. (2011)

Gschwandtner A.
(2012)

Canarellaa G. &
Miller S.M. (2013)

Johan E. Eklund &
59
Sameeksha Desai
countries
(2013)
Gschwandtner A.
& Hauser M.
(2013)

U.S.

Manufacturing

Source: Constructed by the author.
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Appendix B
The estimation results, detailed GRETL outputs.
Dairy
Model 1: 2-step Arellano-Bond, using 4071 observations
Included 385 cross-sectional units
Dependent variable:  i,t
Table 5.2
coefficient

std. error

z

p-value

 i ,t 1

0.00262650

0.0188075

−0.1397

0.8889

LnTA

−1229.15

293.930

−4.182

2.89e-05 ***

GRTA

0.0775298

0.0513821

1.509

0.1313

MS

3046.79

586.589

5.194

2.06e-07 ***

LIQ

−14.4890

6.74434

−2.148

0.0317 **

CRR

−2.26381

0.920336

−2.460

0.0139 **

Gearing

0.962102

0.373592

2.575

0.0100 **

HHI

0.751151

0.173332

4.334

1.47e-05 ***

Size

−1293.06

354.535

−3.647

0.0003 ***

Age

131.380

41.0514

3.200

0.0014 ***

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

Sum squared resid

9.05e+11 S.E. of regression 14927.30

Number of instruments = 20
Test for AR(1) errors: z = -2.71701 [0.0066]; Test for AR(2) errors: z = 2.30861 [0.0210]
Sargan over-identification test: Chi-square(10) = 5.75554 [0.8354]
Wald (joint) test: Chi-square(10) = 65.2032 [0.0000]
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Fish
Model 2: 2-step Arellano-Bond, using 2638 observations
Included 246 cross-sectional units
Dependent variable:  i,t
Table 5.3
coefficient

std. error

z

 i ,t 1

0.160998

0.0635931 2.532

LnTA

−22.0748

11.3515

GRTA

0.00491973

0.0169729 0.2899

0.7719

MS

49.5472

32.4035

1.529

0.1262**

LIQ

0.271719

0.271086

1.002

0.3162

CRR

0.108763

0.440361

0.2470

0.8049

−1.945

p-value
0.0114 **
0.0518 *

Gearing −0.280327

0.0619700 −4.524

6.08e-06 ***

HHI

0.00781725

0.0143926 0.5431

0.0870 **

Size

33.6262

20.6281

1.630

0.1031

Age

6.49336

1.71911

3.777

0.0002 ***

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

Sum squared resid 1.93e+09 S.E. of regression 857.6795
Number of instruments = 20
Test for AR(1) errors: z = -2.3882 [0.0169]
Test for AR(2) errors: z = 0.759558 [0.4475]
Sargan over-identification test: Chi-square(10) = 8.55967 [0.5743]
Wald (joint) test: Chi-square(10) = 46.0693 [0.0000]
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Fruit and vegetables

Model 3: 2-step Arellano-Bond, using 4273 observations
Included 393 cross-sectional units
Dependent variable:  i,t
Table 5.4
coefficient

std. error

z

p-value

 i ,t 1

0.0941522

0.0433534

2.172

0.0299 **

LnTA

−49.4818

20.8191

−2.377

0.0175 **

GRTA

0.103473

0.0736857

1.404

0.1602

MS

299.102

108.837

2.748

0.0060 ***

LIQ

0.745907

0.569727

1.309

0.1905

CRR

−0.919687

0.637081

−1.444

0.1489

Gearing −0.121787

0.0992004

−1.228

0.2196

HHI

0.116049

0.0574065

2.022

0.0432 **

Size

−24.9109

53.8574

−0.4625

0.6437

Age

2.97505

3.68236

0.8079

0.4191

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

Sum squared resid

2.35e+10 S.E. of regression 2349.669

Number of instruments = 20
Test for AR(1) errors: z = -2.07891 [0.0376]
Test for AR(2) errors: z = -0.0949134 [0.9244]
Sargan over-identification test: Chi-square(10) = 6.55099 [0.7670]
Wald (joint) test: Chi-square(10) = 24.9616 [0.0054]
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Grain mill products

Model 4: 2-step Arellano-Bond, using 1911 observations
Included 178 cross-sectional units
Dependent variable:  i,t
Table 5.5
coefficient

std. error

z

p-value

 i ,t 1

0.0406215

0.0275711 1.473

LnTA

−61.1826

38.0505

−1.608

0.1079

GRTA

−0.0488649

0.0317074 −1.541

0.1233

MS

244.559

90.6148

2.699

0.0070 ***

LIQ

0.759239

1.54842

0.4903

0.6239

CRR

−23.6029

11.1153

−2.123

0.0337 **

Gearing −0.211610

0.143072

−1.479

0.1391

HHI

0.0370348

0.0286057 1.295

0.0954 *

Size

45.6240

62.4031

0.7311

0.4647

Age

0.623452

1.24181

0.5020

0.6156

0.1407

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

Sum squared resid

4.92e+09 S.E. of regression 1609.025

Number of instruments = 20
Test for AR(1) errors: z = -2.65212 [0.0080]
Test for AR(2) errors: z = 1.54154 [0.1232]
Sargan over-identification test: Chi-square(10) = 10.0357 [0.4374]
Wald (joint) test: Chi-square(10) = 35.2095 [0.0001]
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Manufacture of bread

Model 5: 2-step Arellano-Bond, using 14118 observations
Included 1288 cross-sectional units
Dependent variable:  i,t
Table 5.6
coefficient

std. error

z

p-value

 i ,t 1

−0.00817130 0.0547787

−0.1492

0.8814

LnTA

−12.8462

23.2369

−0.5528

0.5804

GRTA

−0.0111633

0.134888

−0.08276 0.9340

MS

158.018

250.493

0.6308

0.5282

LIQ

0.169124

0.119477

1.416

0.1569

CRR

0.0267894

0.158807

0.1687

0.8660

Gearing −0.0159098

0.0476459

−0.3339

0.7384

HHI

0.0152409

0.0315072

0.4837

0.6286

Size

−5.21102

27.4567

−0.1898

0.8495

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

If include the Age Exact or near collinearity encountered!
Sum squared resid

2.70e+10 S.E. of regression 1384.006

Number of instruments = 19
Test for AR(1) errors: z = -2.03996 [0.0414]
Test for AR(2) errors: z = -0.507998 [0.6115]
Sargan over-identification test: Chi-square(10) = 11.808 [0.2981]
Wald (joint) test: Chi-square(9) = 16.859 [0.0510]
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Manufacture of prepared meals and dishes

Model 6: 2-step Arellano-Bond, using 1469 observations
Included 138 cross-sectional units
Dependent variable:  i,t
Table 5.7
coefficient

std. error

z

p-value

 i ,t 1

0.0271483

0.0768250

−0.3534 0.7238

LnTA

−17.4692

32.1880

−0.5427 0.5873

GRTA

0.194469

0.251832

0.7722

0.4400

MS

81.1497

97.1101

0.8356

0.4034

LIQ

0.209396

0.264629

0.7913

0.4288

CRR

−1.36156

2.01089

−0.6771 0.4983

Gearing −0.152404

0.0757266

−2.013

0.0442 **

HHI

0.0155804

0.0311361

0.5004

0.0616 *

Size

−5.49994

39.8088

−0.1382 0.8901

Age

−0.322087

2.16844

−0.1485 0.8819

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

Sum squared resid

1.67e+09 S.E. of regression 1070.281

Number of instruments = 20
Test for AR(1) errors: z = -2.33627 [0.0195]
Test for AR(2) errors: z = 0.0114959 [0.9908]
Sargan over-identification test: Chi-square(10) = 11.5124 [0.3190]
Wald (joint) test: Chi-square(10) = 10.2367 [0.4200]
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Manufacture of rusks and biscuits

Model 7: 2-step Arellano-Bond, using 4644 observations
Included 431 cross-sectional units
Dependent variable:  i,t
Table 5.8
coefficient

std. error

z

p-value

 i ,t 1

−0.0312990

0.0919015

−0.3406 0.7334

LnTA

−78.0708

36.3663

−2.147

0.0318 **

GRTA

0.238177

0.303632

0.7844

0.4328

MS

583.734

175.415

3.328

0.0009 ***

LIQ

5.54943

2.16282

2.566

0.0103 **

CRR

−0.507813

0.447005

−1.136

0.2559

Gearing −0.139423

0.231963

−0.6011 0.5478

HHI

0.145729

0.0519469

2.805

0.0050 ***

Size

−51.3445

42.6810

−1.203

0.2290

Age

−3.22507

3.82152

−0.8439 0.3987

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

Sum squared resid

2.47e+10 S.E. of regression 2310.360

Number of instruments = 20
Test for AR(1) errors: z = -1.7923 [0.0731]
Test for AR(2) errors: z = 0.205356 [0.8373]
Sargan over-identification test: Chi-square(10) = 10.6876 [0.3824]
Wald (joint) test: Chi-square(10) = 26.2616 [0.0034]
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Meat

Model 8: 2-step Arellano-Bond, using 13739 observations
Included 1258 cross-sectional units
Dependent variable:  i,t
Table 5.9
coefficient

std. error

z

p-value

 i ,t 1

0.316017

0.107247

−2.947

0.0032 ***

LnTA

37.9059

16.8206

−2.254

0.0242 **

GRTA

−0.0356251

0.0209004

−1.705

0.0883 *

MS

1130.60

302.063

3.743

0.0002 ***

LIQ

1.18972

1.55998

0.7627

0.0457*

CRR

−8.86434

6.23634

−1.421

0.1552

Gearing −0.309093

0.0506053

−6.108

1.01e-09 ***

HHI

0.124137

0.0508040

2.443

0.0145 **

Size

26.8656

28.1002

−0.9561 0.3390

Age

−5.59396

2.31137

−2.420

0.0155 **

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

Sum squared resid

3.61e+10 S.E. of regression 1622.474

Number of instruments = 20
Test for AR(1) errors: z = -1.89358 [0.0583]
Test for AR(2) errors: z = 1.00259 [0.3161]
Sargan over-identification test: Chi-square(10) = 13.238 [0.2107]
Wald (joint) test: Chi-square(10) = 101.865 [0.0000]
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Oils and Fats
Model 9: 2-step Arellano-Bond, using 3131 observations
Included 287 cross-sectional units
Dependent variable:  i,t
Table 5.10
coefficient

std. error

z

p-value

 i ,t 1

−0.0874062

0.0875142

−0.9988 0.3179

LnTA

−21.7417

83.8895

−0.2592 0.7955

GRTA

0.0511942

0.00603191

8.487

MS

−266.817

303.271

−0.8798 0.3790

LIQ

−0.100638

0.490891

−0.2050 0.8376

CRR

−2.63005

18.4965

−0.2569 0.7973

Gearing 0.140596

0.214313

0.6560

0.5118

HHI

0.0312954

0.0742034

0.4218

0.0673 *

Size

−154.928

271.119

−0.5714 0.5677

Age

−1.05768

2.51957

−0.4198 0.6746

2.12e-017 ***

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

Sum squared resid

2.58e+11 S.E. of regression 9095.617

Number of instruments = 20
Test for AR(1) errors: z = -1.56639 [0.1173]
Test for AR(2) errors: z = -0.897501 [0.3695]
Sargan over-identification test: Chi-square(10) = 21.131 [0.0202]
Wald (joint) test: Chi-square(10) = 741.837 [0.0000]
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Prepared animal feeds

Model 10: 2-step Arellano-Bond, using 1356 observations
Included 1356 cross-sectional units
Dependent variable:  i,t
Table 5.11
coefficient

std. error

z

p-value

 i ,t 1

−0.161318

0.162950

−0.9900

0.3222

LnTA

−125.929

63.9648

−1.969

0.0490 **

GRTA

0.233072

0.197997

1.177

0.2391

MS

491.709

194.240

2.531

0.0114 **

LIQ

4.04765

5.99102

0.6756

0.4993

CRR

−201.083

150.731

−1.334

0.1822

Gearing −0.767847

0.444429

−1.728

0.0840 *

HHI

0.255130

0.142278

1.793

0.0729 *

Size

58.0598

145.440

0.3992

0.6897

Age

4.09087

7.02444

0.5824

0.5603

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

Sum squared resid

5.96e+09 S.E. of regression 2104.990

Number of instruments = 10
Test for AR(1) errors: z = NA
Test for AR(2) errors: z = NA
Wald (joint) test: Chi-square(10) = 22.4178 [0.0131]
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Sugar, tea and coffee

Model 11: 2-step Arellano-Bond, using 2199 observations
Included 203 cross-sectional units
Dependent variable:  i,t
Table 5.12
coefficient

std. error

z

p-value

 i ,t 1

0.365536

0.0996662

−3.668

0.0002 ***

LnTA

565.027

259.911

−2.174

0.0297 **

GRTA

−0.0217969

0.522509

−0.04172 0.9667 **

MS

934.353

122.162

7.648

2.03e-014 ***

LIQ

2.73378

6.73863

0.4057

0.0850*

CRR

−631.059

507.701

−1.243

0.2139

Gearing −1.64507

2.67853

−0.6142

0.5391

HHI

0.276424

0.154863

1.785

0.0743 *

Size

709.469

670.317

−1.058

0.2899

Age

34.7258

25.6007

−1.356

0.1750

***, **, * significant at the 10%, 5%, 1% level respectively.
Industry variables: 1 – MS = market share – (firm sales/industry sales)*100; 2 – Ln TA = natural logarithm of total assets; 3 – Gr.TA= growth
rate of total assets %; 4 – Gearing = gearing ratio; 5 – LIQ= is the liquidity ratio; 6 – CRR = 1/current ratio; 7 – HHI = Herfindahl-Hirschman
Index; 8 – Size=firm size – dummy; 9 – Age = firm age.

Sum squared resid

1.27e+11 S.E. of regression 7615.512

Number of instruments = 20
Test for AR(1) errors: z = -1.44846 [0.1475]
Test for AR(2) errors: z = -2.0569 [0.0397]
Sargan over-identification test: Chi-square(10) = 9.95088 [0.4448]
Wald (joint) test: Chi-square(10) = 152.881 [0.0000]
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