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DETERMINANTS OF THE PROFITABILITY OF PIG PRODUCTION IN SPAIN 
 
 
 

Abstract 
 

The pig industry in Spain has undergone significant development characterized by an 
increase in production, exports and productivity of pig farms. The purpose of this paper is to 
identify the financial and location factors that drive the profits of pig producers. These 
factors refer to the company, the industry and the territory where they are located. The data 
used comes from a sample of 1,810 Spanish entities that provided unbalanced panel data for 
the period 2003-2018. The study made it possible to detect the factors that most influence 
the profitability of pig producers, taking into account the possible existence of endogeneity 
problems between some of the variables analysed. The results have implications for CEOs 
of farms, they will have more information to assess the factors influencing business 
performance. 

 
 
 

Keywords 

Pig farming industry, financial profits, pork integration agreement, business effect, 
industry/subsector effect, territory effect, panel data, endogeneity. 
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1. INTRODUCTION 
 

Within Spanish livestock farming, pork is the sector with the greatest economic 
significance, representing 39% of final livestock production, as well as 14% of final 
agricultural production (MAPAMA, 2019). It has undergone considerable development in 
recent decades, providing around 14% of the GDP from industry, nearly 1.4% of the 
national GDP and creating nearly 300,000 direct jobs and over 1,000,000 indirect jobs.  
Many investors, attracted by its competitive profitability, decided to invest in the business 
(Pindado & Alarcon, 2015). The majority of pig farms used an intensive method that 
implied keeping the animal in closed facilities. Nowadays, intensive exploitations account 
for around 84% of registered farms. The development has given rise to a growth in the 
number of farms with a greater productive capacity, which has increased the 
industrialisation of the sector. 
 
Given its economic impact, this study aims to obtain the determining factors of the 
profitability of leading pig producers. Previous papers that have analysed this subject have 
focused their attention on a sector-based economy, whereas there are very few studies at 
business level (Pindado & Alarcon, 2015), especially in regard to agri-food companies 
(Elango & Wieland, 2014; Schumacher & Boland, 2005; Chaddad & Mondelli, 2013 and 
Zouaghi et al., 2017). 
Companies dedicated to pig farming form part of a complex industrial sector, characterised 
by a high number of small and medium enterprises (Goldszmidt et al., 2011) that, in certain 
regions, create centres of activity, with family-owned businesses in rural areas (Pindado & 
Alarcon, 2015). In this regard, when the economy of a region is mainly linked to agri-food 
production, it can positively influence the profitability of its companies (Baráth et al., 2021; 
Hirsch et al., 2017; Giusti & Grassini, 2007). Indeed, when businesses are near production 
and sale points, their geographical location can provide advantages and favourable 
conditions in the availability of human and natural resources (García-Alvarez-Coque et al., 
2013).  
According to previous evidence, there is diversity in the financial profits between 
companies belonging to the same industry, which leads us to wonder what the 
differentiating factors are (Claver et al., 2002; Pindado & Alarcon, 2015). Studies related to 
strategic management have demonstrated the relevance of diverse specific factors, in terms 
of both industries and businesses, which act as profit drivers (Chaddad & Mondelli, 2013). 
Thus, in literature there is a wide range of results on the industry’s effects on the 
profitability of companies. In this way, existing impacts can be observed that range from 1% 
in a study on the food industry in the EU, which analyses factors such as the market 
concentration index (HHI) or the growth in the number of companies in the industry (Hirsch 
et al., 2014), to impacts close to 17.5% in related studies in Central American countries 
(Ketelhön & Quintanilla, 2012), which incorporate random effects in industries, businesses 
and countries. However, in literature on strategic management there is consensus that the 
effects of the company contribute between 20.8% and 82.3% (Molina-Azorin et al., 2010) to 
the variance in benefits. Nevertheless, research has been scarce at a geographical or 
territorial level (Zouaghi et al., 2017). Notable exceptions are the works by Lasagni et al. 
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(2015) and Tamminen (2016), who found evidence of significant relationships between the 
location and the company’s performance. 
 
This study aims to identify factors that boost the financial profits of pig producers. As far as 
we know, there is no study in literature that identifies these factors in the pig farming 
industry. For this purpose, the study is approached in three levels: company, 
industry/subsector and territory. Economic-financial variables are used that have been 
obtained from the information about balance sheets and information about individual 
characteristics regarding the environment and location of companies. The analysed data 
come from an unbalanced panel of Spanish companies observed during the 2003-2018 
period. The statistical treatment was carried out by applying statistical tools for panel data, 
in order to detect the factors that most influence profitability, bearing in mind the possible 
existence of endogeneity problems between some of the analysed variables. Furthermore, 
with the purpose of increasing the power of the study and, given the high percentage of 
missing data that exists (53.15%), new data imputation techniques were applied, based on 
the use of principal components (Josse & Jusson, 2012, 2016). The use of these techniques 
avoided having to delete a significant part of the analysed companies, which increased the 
representativeness of the study and weakened the possible existence of survivorship biases.  
 
The rest of the paper is organised as follows: the explanation of the data, their characteristics 
and composition are in section 2; the methodology, based on the dynamic regression model 
with unbalanced panel data is in section 3; the results obtained are in section 4; the results 
are discussed in section 5, justifying them from an economic-business perspective and, in 
particular, showing whether or not they are consistent with previous literature. Finally, the 
final conclusions are presented in section 6.  
 
2. DATA AND VARIABLES  

 
The SABI (Iberian Balance Sheet Analysis System) database was the main source for 
obtaining the data on the companies. This database is generated by Bureau van Dijk and 
contains financial information about Spanish companies. Many previous studies use activity 
headings in accordance with the Statistical classification of economic activities (Hirsch & 
Gschwandtner, 2013). Given the specific nature of this research, the primary activity of the 
firms analysed is the ‘Raising of swine/pigs’ (CNAE-NACE 0146) and were located in any 
province throughout Spanish territory during the 2003-2018 period inclusive. This 
classification was made up of pig farming companies, from birth until the animals are 
slaughtered and were therefore focused on their production. All kinds of companies were 
considered, of all sizes, whether or not they were family-owned, thus increasing the level of 
generality of the results obtained.  
Initially, a total of 1,810 companies were observed, with a total of 28,960 observations. 
Subsequently, the database was cleaned, deleting atypical data of the sample so as to prevent 
biases in the results obtained and increase their robustness. In particular, the observations 
with profitability below -100% and above 100% were eliminated. Furthermore, the 
companies with a number of missing data equal to or greater than four of the variables at 
company level during the analysed period were also deleted. For the remaining cases, the 
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missing values in both the variables at company level and the profitability itself were 
imputed, if sufficient information was available. The imputation process was carried out 
with the R package missMDA (Josse & Husson, 2016), which performs a principal 
component analysis (PCA) with incomplete data and selects their number by minimising the 
mean squared error of prediction of the data observed, based on the estimated data using the 
calculated components. For this purpose, the imputePCA function was employed, which 
uses a regularised iterative PCA algorithm described in Josse & Husson (2012). After 
carrying out these depuration processes, the definitive sample contained 1,806 companies 
with a total of 19,748 observations. This sample represented 2% of the estimated total 
population of pig farms existing in Spain.  
 
The definitions of the analysed variables, as well as their descriptive statistics are displayed 
in Table 1. 

Table 1. Descriptive study of the analyzed variables 
 

 
The company’s profitability was analysed by the ROA (Return on Assets), a ratio expressed 
in a percentage that is calculated as earnings before interest and taxes (EBIT) divided by the 
total assets. In some studies, this ratio is called into question as a profitability measurement 
(Fisher & McGowan, 1983; Long & Ravenscraft, 1984), since it is unable to reflect the 
company’s real profit, due to possible accounting manipulation in financial statements; there 
are other alternatives for measuring performance, such as the added economic value (EVA), 
developed by Stern Steward & Co. However, the ROA is an indicator that surpasses EVA 

 

Variable Definition Mean Median StdDev Min Max Skewness Kurtosis 

ROA Return on Assets 0.0338 0.0314 0.1155 -1.0014 0.9951 -0.42 14.38 

LSize Log(Size) 6.47 6.43 1.39 -0.21 12.50 0.05 1.29 

Age Age 11.39 10.00 9.69 0.00 68.00 0.93 1.04 
Incr_Sales Increase of Sales 0.1365 0.0365 0.6640 -0.9997 9.9141 6.18 57.49 
Liquidity Liquidity Ratio 1.75 1.16 1.77 0.00 10.00 2.06 4.54 

Indeb Debt Ratio  0.73 0.74 0.39 0.00 9.63 4.39 62.99 

HHI Herfindahl-
Hirschman Index 158.69 165.33 28.84 120.06 218.46 0.23 -0.96 

LSales_Sector Log(Sales Sector) 14.79 14.80 0.35 14.15 15.35 -0.16 -1.14 
IncrFirm Increase of firms  0.0172 -0.0886 0.4264 -0.5938 0.8824 0.53 -0.81 

Unemp Unemployment rate 
% 15.01 14.09 7.34 3.03 42.31 0.65 -0.13 

EdPrim Primary education 
level % 47.28 47.75 8.99 27.10 68.30 -0.16 -0.55 

EdSec Secondary education 
level % 21.42 21.59 3.05 12.48 28.54 -0.27 -0.05 

EdHigh Higher education 
level % 31.30 29.91 7.25 18.00 49.74 0.53 -0.42 

Foreign Foreign Rate % 10.09 10.66 4.57 1.39 21.09 -0.01 -0.72 

Density Population Density 531.06 44.80 1599.76 0.90 17041.50 5.55 41.77 
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when analysing profitability (Biddle et al., 1997) due to the information it contains on the 
company’s performance, coupled with the availability of data and the possibility to compare 
it with previous studies (Hirsch et al., 2014; Gaganis et al., 2015).  
 
Figure 1 displays the evolution of the mean profitability throughout the analysed period: 
  

 
Figure 1. Annual evolution of the mean profitability (2003-2018) 

 
It was observed that after a drop in the mean profitability in 2007, during which mean 
profits of -1.55% were reached as a consequence of the crisis, there was a growing trend 
after that year with an estimated average compound annual growth rate of 3.29% cumulated 
between 2007 and 2018. The reasons for this evolution obeyed a notable restructuring in the 
sector in recent years, during which there was a marked decrease in the number of small pig 
farms. At the same time, there was an increase of large pig producers due to takeovers 
and/or mergers of those that already existed, which led to an increase in production and the 
census, as well as the average profitability for the period (MAPAMA, 2020). 
To explain the evolution of profitability, the following explicative or independent company-
level variables were used: 
• the size of the company measured by using the Napierian logarithm of the total assets;  
• the age of the company (in years);  
• the increase in sales;  
• the liquidity ratio measured with the logarithm of the quotient between current assets and 
current liabilities;  
• the logarithm of the debt ratio, which divides the total debt (both long- and short-term) 
between the company’s total assets. 
 
Figure 2 displays the annual evolution of the mean values of these variables: 
 
 
 
 
 
  



10 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

Figure 2: Annual evolution of the average values of the company variables 
(from top to bottom and from left to right: size, increase in sales, liquidity and indebtedness) 

 
During the 2007-2015 period, a stable trend was observed in the evolution of the mean 
values of the variables, in terms of the size of the companies, followed by a growing trend 
from 2016 to 2018 (Figure 2). The sales increase was stable and positive (around 10%), 
except in recent years, when they dropped by 5%. A growing trend in liquidity was also seen 
from 2008, accompanied by a falling trend in the debt ratio. Indeed, the rise in pork 
consumption in the domestic market enabled companies to increase their cash flow entries 
on their balance sheets, thus improving their liquidity and showing a lower dependence on 
bank debt. 
In our study, the size was expected to have a positive and significant influence on the ROA, 
given that a larger size creates returns to scale to large hog confinements, consistent with the 
recent dramatic increase in market share of very large farms in recent years (Yu & Orazem, 
2013). Likewise, the age of the company was expected to have a negative relationship with 
the ROA, as companies have less capacity to react to the technology change (Baráth et al., 
2021). In addition, it was estimated that the growth could help improve employee 
motivation, thus achieving greater productivity and leading to an increase of the financial 
profits. On the other hand, liquidity was expected to have a positive and significant effect on 
the financial profits and debt had negative implications, as while companies used their 
resources to reduce indebtedness, the financial expenses were reduced and, consequently, 
the profits grew and more resources were available to renew obsolete investments that could 
be more productive. The effect of some of these variables may not be linear and to compare 
this fact, we squared the variables and included them in the model. 
With the purpose of analysing the impact of the characteristics at an industry/subsector 
level, we considered their concentration, size and growth. Based on previous studies, the 
following independent variables at this level were chosen:  
• the market concentration level measured by the Herfindahl-Hirschman Index (HHI), thus a 



11 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

high (reduced) value of the index is a sign of a market with a high (low) concentration and 
un- (very) competitive, 
• the Napierian logarithm of the sales in the sector and  
• the increase in the number of companies in the sector.  
 
Figure 3 displays the annual evolution of these variables during the analysed period: 
 

  
Figure 3: Annual evolution of characteristics at industry/subsector level 

(from top to bottom and from left to right: HHI, industry sales and the increase in the number of companies) 
 
It was observed that there was a clear rising trend in the concentration of the sector 
(especially from 2007 onwards) and a higher level of sales, and a stationary trend in the new 
number of companies, with consecutive rises and falls that fluctuated at an average of 
around -8.86% per year (see Table 2). This is due to the fact that in recent decades the pig 
industry had been through a restructuring process in the number of farms. Therefore, there 
was an increase of fairly large farms, particularly the biggest pig producers, although there 
was a considerable drop in the number of small farms, leading to a decrease in the total 
number of pig production companies. However, increased production in certain financial 
years could have resulted in sporadic increases in the total number of farms.  
 
In view of the foregoing, a significant relationship in a negative sense was expected between 
the industry concentration index (subsector) and the company’s profitability, due to these 
companies’ predisposition to group together. Furthermore, the increase in production is 
expected to lead to a growth in the industry’s sales and this will benefit profitability. 
At a geographical or territorial level, the following independent variables were used, related 
to previous literature: 
• the Napierian logarithm of the unemployment rate,  
• the level of education estimated by using knowledge indicators, such as the educational 
training percentages of the population, and  
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• the rate of foreigners measured through the proportion of foreign-born people among the 
total population.  
These three variables were extracted from the Instituto Nacional de Estadística (National 
Statistics Institute). The following was also analysed: 
• population density or number of inhabitants per square metre referring to the municipality 
in which the company operated, whose data come from the Ministry of Development 
through the Digital Atlas of Urban Areas in Spain.  
 
Figure 4 displays the annual evolution of these variables: 
 

  
Figure 4: Annual evolution of the geographical characteristics of the companies 

(from top to bottom and from left to right: unemployment rate, average values of the percentage of primary, secondary and 
higher education, foreign rate and density) 

 
In 2013 the unemployment rate reached a maximum before dropping significantly. 
However, the population’s cultural levels displayed a clear growing trend, which is 
expressed by a greater percentage of people with a secondary level of studies or higher, 
accompanied by drop in the percentage of people with primary education. The importance of 
this growth in the educational level makes workers tend to obtain higher educational 
achievements, which translates into higher productivity levels and, consequently, in higher 
profitability levels. In addition, from 2008 onwards, the percentage of foreigners was stable 
and the same thing happened with the population density, which fell slightly in 2018 (see 
Figure 4). 
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The unemployment rate was expected to have an effect related to the workforce in the area 
where the company was located, and this could affect its financial profits. Likewise, for the 
reason described in the previous paragraph, both the level of education of the town where 
the companies were located and the rate of foreigners were expected to exercise a growing 
influence on profitability. Finally, it was highly likely that the population density would 
have a positive influence on performance, as labour costs would possibly be lower in 
populated areas.  
In addition, and in order to know the degree of persistence of financial profits over time, the 
ROA variable was delayed for a period. 
 
3. METHODOLOGY 

 
Previous empirical papers that study the contribution of several factors in the same result 
have used classic decomposition models, such as the analysis of variance or ANOVA 
(Hirsch & Schiefer, 2016) o the Variance Components Analysis (McGahan &  Porter, 1997, 
McNamara et al., 2005; Rumelt, 1991). Others have chosen hierarchical linear modelling 
(Zouaghi et al., 2017), based on a regression model for each level of analysis, decomposing 
the variance at different levels. 
In this article, and given that the dataset corresponded to an unbalanced dynamic panel, 
dynamic models were used for panel data (Baltagi, 2001; Wooldridge, 2002; Croissant & 
Millo, 2018), whose statistical treatment was carried out using the plm package for the R 
statistical computing environment (Croissant & Millo, 2008). The main advantages of this 
type of model is the possibility to control unobservable heterogeneity, as well as model 
dynamic responses with microdata. Equations with time delays of exogenous and 
endogenous variables can be specified, making adjustment processes possible (Arellano & 
Bond, 1991). 
The data correspond to a non-balanced panel of N firms observed over T time periods. The 
dependent variable is Y (ROA) and there are K independient variables observed at company 
and year level X = (X1,…, XK)’; P independent variables observed at the firm level U = 
(U1, …, UP)’; Q independent variables observed at the year level, V = (V1,…, VQ)’ and R 
independent variables observed at the level of geographical location and year, W = (W1, …, 
WR)’. In our case K=10, X = (LSize, LSize2, Age, Age2 , Incr_Sales, Incr_Sales2, 
LLiquidity, LLiquidity2 , LIndeb, LIndeb2);  Q = 4, V = (Year, HHI, LSales_Sector, 
Incr_Firm)’ and R = 4, W = (LDensity, LUnemp, EdPrim, EdHigh, Foreign)’. 
 
The observed data are given by: 

 
 
where gr(i) = geographic location of the i-th company associated with the variable Wr 
(Region in the case of EdPrim and EdHigh, province in the case of Foreign and LUnemp 
and municipality in the case of LDensity), and Ti is the set of time periods for which the i-th 

{yit, Xi,t = (Xi,t,1,…, Xi,t,K)’, Vt = (Vt,1,…, Vt,Q)’;  

Wt = ( )
1 R

'

g (i),t ,1 g (i),t ,RW ,...,W  , t∈Ti⊆{1,…,T}; i=1,…,N} 
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company has complete data on all variables.  
The model for this study was a dynamic panel model with fixed and temporary effects given 
by: 

 

 
 

Given the existence of possible endogeneity problems of variable Y with the characteristics 
of the companies fitting within variables X, the model parameters were estimated by 
applying the generalised method of moments (Roodman, 2009) using the first difference and 
sys approaches (Arellano & Bond, 1991; Arellano & Bover, 1995; Blundell & Bond, 1988). 
For this purpose, the pgmm function of the plm package for the R statistical computing 
environment (Croissant & Millo, 2008) was used. 
In both cases, the delayed values of the ROA and X variables were used as tools, as well as 
the two-step estimation method of the variance-covariance matrix of the estimator 
(Croissant & Millo, 2008; Roodman, 2009), as well as the robust option to correct finite 
sample biases proposed by Windmeijer (2005). The program calculates the Hansen-Sargan 
test that compares the existence of overidentifying restrictions. It also calculates first- and 
second-order residual autocorrelations, as considering the fact that Arellano & Bond (1991) 
demonstrate the non-existence of significant second-order autocorrelations, they determine 
that the conditions imposed on the moments are valid; therefore, there was no evidence that 
the model had been badly specified. Furthermore, it calculates the Wald test to analyse the 
joint significance of the coefficients and, if temporal indicators are included, the Wald test 
analyses their joint significance.  
 

QK R

i,t i t i,t 1 k i,t ,k r g(i),t ,r q t ,q i,t
k 1 r 1 q 1

y y X W V−
= = =

= α + δ + ρ + β + ϕ + φ + ε∑ ∑ ∑    (1) 

βi = (β1,…, βK)’ reflects the effects that the characteristics of company X had on its 
profitability. 

ϕ = (ϕ1, …, ϕR)’ reflects the effects of covariates W on the company’s profitability, 
depending on the geographical areas in which it develops its activity. 

φ = (φ1,…, φQ)’ reflects the effects of temporal covariates V on the company’s 
profitability, depending on its sector of activity. 

δ = (δ1,…, δT)’  which reflects the effect of omitted temporal variables. These effects 
were either fixed or random, according to whether they were correlated to the rest of 
independent variables of the model. 

α= (α1, …, αN)’ reflects the effect of the company’s fixed characteristics omitted in the 
model. These effects were either fixed or random, according to whether they were 
correlated to the rest of independent variables of the model. 

ρ reflected the dynamic effects of profitability obtained in previous periods. 

ψ = (ψ1, …, ψK)’ reflects the dynamic effects of covariates X on profitability. 
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4. ESTIMATED MODEL 

 
The total number of pig producers analysed was N=1,806 with T=16, giving rise to 19,748 
observations of the type of business per year, which was reduced to N=1,780 with T=15 and 
17,308 observations of the company per year in the study of dynamic models, due to losing 
the first year of observations of each series. Given that the sys estimation method tends to be 
more efficient, the results obtained were displayed after applying this method, whose 
estimated model better adjusted to the data since there were no overidentifying problems 
(the difference with the Sargan-Hansen test was not significant) nor the second-order 
residual autocorrelation. The results are displayed in Table 2: 
 
Table 2. Estimations of the parameters of the model*  
 

 
* In blue, the significantly positive coefficients and in red, the significantly negative ones at 5%. 
 
 
 

Variable Estimate SE Pr(>|z|) 
Roa(-1) 0.1690 0.0372 0.0000 
LSize -0.1041 0.0289 0.0003 
LSize2 0.0076 0.0021 0.0003 

Age -0.0038 0.0010 0.0002 
Age2 0.0001 0.0000 0.0106 

Incr_Sales 0.0290 0.0060 0.0000 
Incr_Sales2 0.0018 0.0017 0.2954 
LLiquidity 0.0107 0.0039 0.0059 
LLiquidity2 0.0015 0.0008 0.0667 

LIndeb -0.0765 0.0220 0.0005 
LIndeb2 -0.0266 0.0075 0.0004 

HHI -0.0003 0.0001 0.0000 
LSales_Sector 0.0384 0.0067 0.0000 

IncrFirm 0.0049 0.0015 0.0008 
LUnemp 0.0080 0.0029 0.0051 
EdPrim -0.0019 0.0005 0.0005 
EdHigh -0.0020 0.0008 0.0104 
Foreign 0.0001 0.0003 0.7038 

LDensity -0.0014 0.0007 0.0585 
Sargan Test 561.52  0.9999 

AC (1) -8.74  0.0000 
AC (2) -1.13  0.2593 

Wald Coeff 1352.22  0.0000 
 



16 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

5. DISCUSSION 
 
The results obtained show the existence of significant influences on profitability, in terms of 
both companies and sector/industry, and the territorial and/or geographical factors in which 
the company carried out its activity. These results were in agreement with previous research; 
thus, (Zouaghi al., 2017) Spanish agri-food companies in Navarre and Valencia were 
analysed, pointing out that the effects the company’s characteristics added to the profit 
variance range between 26.3% and 48.8% of the same, which is in line with other authors 
(Hough, 2006; Ketelhohn & Quintanilla, 2012), and that the effects of the industry/sector in 
which they were included reached up to 4.2%. The territorial/geographical effects were also 
lower, albeit significant (Goldszmidt et al., 2011).  
Below we discuss in further detail the type of influence exercised by the covariates of the 
study, classified according to the type of variable. 
 
5.1. Influence of the business variables 
The size of the company exercised a significant U-shaped influence, reaching minimum 
profits in companies with total assets of €943,000. Therefore, it was observed that up to a 
certain level of assets, expansion could have negative impacts on profits. Nevertheless, this 
trend changed as soon as the company’s total assets reached a figure of nearly €1 million, 
thus becoming more profitable as it increased its size.  
The reason for this type of effect lies in the growth of the global demand for meat, as new 
investments are necessary to keep abreast of the latest developments and larger facilities are 
required to ensure profitability. However, the investment for creating farms and/or 
extending those that already exist implies a cost that not everyone can afford (Chaddad & 
Mondelli, 2013; Hirsch et al., 2014 and Wijnands et al., 2007). Consequently, companies 
with a higher turnover will have greater capacity to adapt and mitigate market risks, but 
small entities are more exposed to these risks, which explains why there was an increasing 
trend to either change to the integration system and/or disappear (Domínguez & Daudén, 
2018). In contrast, expanding by diversifying towards new markets is usually restricted by 
the capacity of the company’s existing management team, as analysed in the first 
administrative theory of business literature (Penrose, 1959; Marris, 1964). Consequently, the 
management team may condition the company’s trend as regards its size, as traditional 
livestock farmers can manage their growth up to a certain extent, but afterwards they will 
need a larger management team that can cover the businesses expansion. 
The company’s age also had a significant U-shaped effect on profitability, with minimum 
profitability after 19 years of activity. In line with previous research (Agarwal & Gort, 
2002), we found a significant decreasing effect during the company’s first years of 
existence. This could be due to diverse reasons: rigid organisational structures, slow growth, 
outdated assets (Loderer & Waelchli, 2010; Hirsch et al., 2014; Zouaghi et al., 2017), lack 
of quality in business innovation or inertia or bureaucracy (Majumdar, 1997), which can 
help reduce the ability to react to financial circumstances.  
However, our results clearly showed that after an estimated age of 19 years, the companies 
had recovered part of their investment and renewal was more affordable. Furthermore, over 
time business owners had acquired greater negotiation and decision-making power in the 
market, which helped increase profitability. 
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Sales growth is considered to be an indicator related to the company’s ability to compete 
and protect itself from cyclical fluctuations in the market (Rassier & Earnhart, 2015), as well 
as being a synonym for business success. Previous studies in literature have shown that the 
growth of sales is associated to the probability of survival, as it represents an increase in the 
size of the company, and the size lowers the risk of leaving the market (Delmar et al., 2013; 
Pál & Ferrando, 2010; Pattitoni et al., 2014; Zouaghi et al., 2017). It is also a strengthening 
process, where previous growth leads to future growth (Delmar et al., 2013), and the 
dynamics of this growth are an incentive for company employees who will not feel at risk of 
losing their jobs (Pattitoni et al., 2014; Zouaghi et al., 2017). After the growth, there will be 
an increase in both productivity and profitability, understanding sales growth as a proxy for 
investment opportunities and the increase of the size of the company (Pál & Ferrando, 
2010). Greiner considers that this sales growth variable could have negative effects in the 
event of a break-up in informal relationships between employers due to increased 
competitiveness (Greiner, 1997).  
In this study, we found a positive and clearly significant relationship, and it was estimated 
that a sales growth of 1% would be associated to a 2.90% increase in profitability. This 
multiplying effect is explained by the production increase experienced in the sector at a time 
when the number of farms had dropped, which had turned into economies of scale that made 
it possible to increase profitability. This fact, coupled with the rise in the price of pork in 
origin had a positive impact on profitability. 
As regards the effect of the financial risk, the influence of the liquidity ratio and debt ratio 
were analysed. The liquidity ratio, as an indicator of the company’s capacity to meet short-
term payment obligations (Rees, 1995), was expected to exercise a significant, positive 
effect on profitability as when companies have a lower risk they have greater capacity to 
face their short-term debts, and are more profitable in the long run. In our case, this effect 
was confirmed. It was estimated that a 1% growth in the liquidity ratio leads to profitability 
increase of 1.07%. As a result, liquid companies are positively related to profitability. The 
companies have greater ability to adapt to changes as a consequence of having the necessary 
resources to deal with unexpected situations and short-term financial obligations (Goddard 
et al., 2005). It is also worth noting the weight of liquidity in certain industries linked to 
Iberian pigs, in which there is a dominance of verbal agreements and cash transactions (Peña 
et al., 2009). This relationship is observed in the models applied to quality pork clusters and 
processed products (Pindado & Alarcon, 2015). In these companies, the impact of the 
financial risk (measured as the opposite of liquidity) was mainly negative and significant in 
the Spanish agri-food sector (Zouaghi et. al., 2017).  
The results obtained were in the same line as other empirical studies (for example, 
Gschwandtner, 2005; Enqvist et al., 2014; Hirsch et al., 2014; Pattitoni et al., 2014), based 
on the paradox that good business practices can increase the ROA and, at the same time, 
reduce financial risk (Bowman, 1980). Therefore, when liquidity is managed properly, 
short-term payment commitments can be addressed and new investments can be carried out 
with greater security.  
Continuing with the financial risk analysis, the company’s debt ratio had relevant 
implications for profitability. It was shaped like an inverted U, reaching a maximum in 
0.2374. According to these results, taking on debt had a positive effect on profitability until 



18 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

the maximum was reached but, from that point onwards, it tended to exercise a negative 
effect on profitability. The higher the level of indebtedness, the stronger the effect. The 
negative effect is due to the fact that an increase in the financial risk reduces profitability 
and implies lower profits; therefore, fewer resources are generated (Bowman, 1980). For 
this reason, a company with high debt levels could decide not to renew new productive 
investments for the company’s performance (Garvey, 1992). In line with previous studies, 
companies that are not vulnerable to negative financial situations, corresponding to those 
that do not experience significant reductions in their financial profits during these periods, 
all have in common the growths of their assets and reductions in their levels of indebtedness 
(Grau & Reig, 2015).  
 
5.2. Influence of the industry/subsector variables 
The variables measured in terms of industry and/or subsector exercised a significant 
influence on the evolution of the companies’ profitability. Thus, lower levels of 
concentration (higher number of companies) and higher sales levels in the sector were 
directly associated to profitability. This was justified by the synergies created by the 
proximity between companies. This situation led to reductions in transaction and transport 
costs, due to the fact that it was easy to work with suppliers in the area. Furthermore, as the 
integrating businesses needed to put the animals on multiple farms in order to attend to the 
existing demand, it led to higher markups for the farmers, which helped increase 
profitability. This result did not coincide with the results presented in other sectors that find 
a positive and significant impact between concentration and profitability (Bhuyan & 
McCafferty, 2013; Delmar et al., 2013; Hirsch et al., 2014; Zouaghi et. al., 2017). It must be 
pointed out that literature also shows that strong business dynamism can lead to instability 
and high volatility in the environment, which has a negative effect on profits (Misangyi et 
al., 2006).  
In our case, the size of the industry acted as an indicator of a heavy demand and high profits 
(Zouaghi et. al., 2017). However, this was a circumstantial result and could have changed 
had there been a variation in the circumstances of the international market. Therefore, it is 
advisable to take these results with due precaution.  
 
5.3. Influence of the variables of a territorial nature 
In relation to territorial variables, significant influences on profitability of a different sign 
could be observed, with the sole exception of the percentage of foreigners in the area. 
As regards the unemployment rate, our results showed a significant positive paradoxical 
relationship with profitability, with the opposite sign to the one found in previous literature. 
According to previous evidence, an increase in the regional unemployment rate reduces 
profitability, especially in small businesses (Bekeris, 2012). High unemployment can make 
businesses enter the market, with the purpose of completing their staff, which increases 
competition and causes profitability to drop (Fairlie, 2013). However, in our case, greater 
competition generates higher financial profit in this kind of company. The reason for this 
relationship is associated to the workforce, as the companies within this sector have a 
constant need to hire staff. High unemployment in a specific area can make the company’s 
profitability increase as a result of hiring unqualified unemployed staff who probably 
demand lower salaries. 
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Previous research sustains that a higher level of education can lead to a rise in productivity, 
greater competitiveness and, consequently, an increase in profitability. As a result, the 
companies located in areas where there is a high educational level can be expected to be 
more productive and competitive (Usai & Paci, 2003). Nevertheless, it can have the opposite 
effect; in other words, when the population has a lower educational level, companies tend to 
be more profitable, due to the existence of workers with lower qualifications (Schiefer, 
2011; Ollinger et al., 2005). In our case, a significant relationship with a negative sense was 
observed, regarding both the percentage of population with higher studies and the 
percentage of population with primary educational levels, which implies a positive 
relationship with the percentage of population with secondary level studies. Bearing in mind 
that, in general terms, the population’s educational level had increased (see Figure 4), these 
results suggested that the level of education had an overall positive effect on profitability, 
and an excessively qualified workforce was not required. 
In respect to foreign-born population, it was observed that it did not have a significant 
effect. This could have been due to the fact that foreign manpower is related to other 
economic activities, such as the meat industry, slaughterhouses or activities related to 
agriculture (Zouaghi et. al., 2017).  
It was also considered relevant to examine the effect of density on the ROA, as it would 
determine the environment in which the most profitable companies were located and would 
provide information about which areas would be the most appropriate for setting up farms 
when investing in the business. Our results indicated that this variable exercised a slightly 
significant negative influence on companies’ profitability, with rural areas being the most 
profitable. In general, companies dedicated to livestock production were located on land not 
suitable for development near agricultural areas, due to the proximity for accessing raw 
materials and the subsequent cutting of costs this implied. This feature acts as an element 
that leads the population to settle in the rural environment, consequently reducing the rural 
depopulation phenomenon (García-Moreno, 2020). The result was similar to previous 
studies which affirm that especially in micro-enterprises and SMEs, the rural environment is 
not perceived as a limitation for profitability (García-Alvarez-Coque et al., 2013; Fearne et 
al., 2013).  
 
5.4. Dynamic effects on the evolution of profitability 
Finally, we observed a persistence over the years that was significantly positive, although 
not very marked, in the evolution of the profitability, with a first-order autocorrelation 
coefficient of a medium-low type, with a value of around 0.17. Therefore, in respect to the 
ROA, effects of the past affect the present day (Hirsch et. al., 2013), as it is a sector that 
does not directly suffer the consequences of external negative situations and its revenue has 
a certain guarantee of security due to the static demand. 
 
 

6. CONCLUSIONS 
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In this paper, certain factors were analysed that determined the profitability of pig producers 
in Spain during the 2003-2018 period, using statistical panel data analysis techniques. The 
study was based on three levels: company, industry/subsector and territory.  

The economic activity of pig production within the pig industry is a business opportunity, as 
although it presents fairly low profitability of around 3% to 4%, it is secure and guaranteed. 
The dynamics of the pig industry generates groups of pig farms. Over the years, there has 
been an increase in the average size of these undertakings. Thus, the business shows a 
growth that is reflected in the constant increase in sales, both business and sector-based, 
meaning that greater infrastructure is necessary to cover the current growing demand. This 
strengthens the idea of investment, given the good circumstances and consolidation of the 
sector, and the business’ high degree of survival. In a search to increase production capacity, 
pig farms obtain economies of scale that can increase profitability as soon as the volume of 
assets surpasses €1 million and the farms have reached an age of around 20 years. The 
proper management of financial risk in terms of liquidity has positive effects, whereas an 
excessive level of indebtedness, considering the considerable importance of fixed assets, 
creates risks in unfavourable economic situations, although the sector shows a strong trend 
to reduce its levels of indebtedness.  

Furthermore, a growth has been observed in the level of activity in the sector, accompanied 
by a rise in the levels of profitability. This is justified by the synergies created as a result of 
the proximity between companies. This situation has generated profits that are reflected in 
lower transaction and transport costs, particularly if these companies are located in low-
density rural areas. Moreover, the integrating businesses’ need to put the animals on 
multiple farms has led to higher markups for the farmers, which has helped increase 
profitability. 

Finally, the territorial aspects are also significant. Companies located in areas with high 
unemployment rates are able to reduce the costs of labour. In addition, it is more profitable 
to set up a company in areas where there is a dominance of people who have studied 
secondary education, as this leads to an improvement in business productivity, due to the 
fact that excessively qualified manpower is not required.  

In conclusion, as there are certain factors that are decisive for companies’ profitability, 
relevant conclusions in two areas can be drawn from the results: on the one hand, for 
existing management teams, to enable them to improve business performance and, on the 
other, for future investors that wish to undertake new investments in the industry.  

Future research lines are aimed towards including new variables that have not been 
considered due to insufficient data and also the sector’s environmental impact. These are 
tasks that we will have the opportunity to address in future research. 

 
  



21 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

References 
 

Agarwal, R., & Gort, M. (2002). Firm and Product Life Cycles and Firm Survival. American 
Economic Review. 92(2), 184-190. https://www.jstor.org/stable/3083399 

 
Arellano, M., & Bond, S. (1991). Tome Tests for Specification for Panel Data: Monte Carlo 
Evidence and an Application to Employment Equations. Review of Economic Studies. 58, 
277-297. DOI:10.2307/2297968 

 
Arellano, M., & Bover, O. (1995). Another look at the instrumental variable estimation of 
error-components models. Journal of Econometrics. 68(1), 29-51. 
https://doi.org/10.1016/0304-4076(94)01642-D 

 
Baltagi, B. (2001). Econometric Analysis of Panel Data. John Wiley and Sons, ltd, (5nd 
ed.). New Haven, USA. 
 
Baráth, L., Fertő, I., & Staniszewski, J. (2021). Technological Heterogeneity in Pig 
Farming: A Metafrontier Approach—Perspectives from Hungary and Poland. Agriculture. 
11(10), 961. https://doi.org/10.3390/agriculture11100961 
 
Bekeris, R. (2012). The impact of macroeconomic indicators upon SME's profitability. 
Ekonomika. 91(3), 117-128. https://doi.org/10.15388/Ekon.2012.0.883 
 
Bhuyan, S., & McCafferty, M. (2013). U.S: Brewing industry profitability: A Simultaneous 
determination of structure, conduct and performance. Journal of Agricultural & Food 
Industrial Organization. 11 (1), 139-150. https://doi.org/10.1515/jafio-2013-0008 
 
Biddle, G., Bowen, R., & Wallace, J. (1997). Does EVA beat earnings? Evidence on 
associations with stock returns and firm values. Journal of Accounting Economics. 24 (3), 
301-336. DOI:10.2139/ssrn.2948  
 
Blundell, R., & Bond, S. (1988). Initial Conditions and Moment Restrictions in Dynamic 
Panel Data Models. Journal of Econometrics. 87, 115-143. DOI: 10.1920/wp.ifs.1995.9517 
 
Bowman, E.H. (1980). A risk/return paradox of strategic management. Sloan Management 
Review. 21 (3), 17-31.  
 
Chaddad, F.R., & Mondelli, M.P. (2013). Sources of firm performance differences in the US 
food economy. Journal of Agricultural Economics. 64, 382-404. DOI: 
10.1016/j.wep.2016.03.001 
 
Claver, E., Molina, J., & Tarí, J. (2002). Firm and Industry Effects on Firm Profitability: A 
Spanish Empirical Analysis. European Management Journal. 20(3), 321-328. 
DOI:10.1016/s0263-2373(02)00048-8 
 

https://www.jstor.org/stable/3083399
https://doi.org/10.2307/2297968
https://doi.org/10.1016/0304-4076(94)01642-D
https://doi.org/10.15388/Ekon.2012.0.883
https://doi.org/10.1515/jafio-2013-0008


22 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

Croissant, Y., & Millo, G. (2008). Panel Data Econometrics in R: The plm Package. Journal 
of the Statistical Software. 27 (2), 1-43. DOI:10.18637/jss.v027.i02 
 
Croissant, Y., & Millo, G. (2018). Panel Data Econometrics in R. Wiley. ISBN: 978-1-118-
94918-4 
 
Delmar, F., McKelvie, A., & Wennberg, K. (2013). Untangling the relationships among 
growth, profitability and survival in new firms. Technovation 33. (8-9), 276-291. DOI: 
10.1016/j.technovation.2013.02.003 
 
Domínguez, J.A., & Daudén, A. (2018). El sector porcino aragonés, instrumento de 
desarrollo económico y social. Economía Aragonesa. 66, 127-146.  
 
Elango, B., & Wieland, R.J. (2014). How much does region affect performance? 
Multinational Business Review. 22(1), 4-14. https://doi.org/10.1108/MBR-10-2013-0061 
 
Enqvist, J., Graham, M., & Nikkinen J. (2014). The impact of working capital management 
on firm profitability in different business cycles: Evidence from Finland. Research in 
International Business and Finance. 32, 36-49. DOI:10.2139/ssrn.1794802 
 
Fairlie, R. (2013). Entrepreneurship, economic conditions, and the great recession. Journal 
of Economics & Management Strategy. 2, 207-231. DOI:10.2139/ssrn.1855157 
 
Fearne, A., García Álvarez-Coque, J.M., López García Usach, T., & Sánchez García, M. 
(2013). Innovative firms and the urban/rural divide: the case of agro-food system in the 
Valencia region. Management Decision. 51(6), 1293-1310. DOI:10.1108/MD-12-2011-0482 
 
Fisher, F., & McGowan, J. (1983). On the Misuse of Accounting Rates of Return to Infer 
Monopoly Profits. American Economic Review. 73(1), 82-97. DOI: 10.2307/1803928 
 
Gaganis, C., Liu, L., & Pasiouras, F. (2015). Regulations, profitability, and risk-adjusted 
returns of European insurers: An empirical investigation. Journal of Financial Stability. 18, 
55-77. DOI:10.1016/j.jfs.2015.03.001 
 
García-Alvarez-Coque, J.M., López-García, U., Sanchez-García, M. (2013). Determinants 
of Agri-food Firms' Participation in Public Funded Research and Development. New Medit. 
12(3), 2-10. DOI:10.1002/agr.21407 
 
García-Moreno, F. (2020). La despoblación del mundo rural: algunas propuestas (prácticas y 
realistas) desde los ámbitos jurídico, económico y social para tratar de paliar o revertir tan 
denostado fenómeno. Anuario de la Facultad de Derecho,  13, 2020, 299-301. 
DOI:10.5935/2448-0517.20200045 
 
Garvey, G.T. (1992). Leveraging the Underinvestment Problem: How High Debt and 
Management Shareholdings Solve the Agency Costs of Free Cash Flow.  The Journal of 

http://dx.doi.org/10.18637/jss.v027.i02
https://doi.org/10.1108/MBR-10-2013-0061
https://dialnet.unirioja.es/servlet/revista?codigo=8368
https://dialnet.unirioja.es/ejemplar/578612


23 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

Financial Research. 15(2), 149-166. https://doi.org/10.1111/j.1475-6803.1992.tb00795.x 
 
Giusti, A., & Grassini, L. (2007). Local Labor Systems and Agricultural Activities: The 
Case of Tuscany. International Advances in Economic Research. 13(4), 475-487. 
DOI:10.1007/s11294-007-9112-0 
 
Goddard, J., Tavakoli, M., & Wilson, JOS. (2005). Determinants of profitability in 
European manufacturing and services: evidence from a dynamic panel model. Applied 
Financial Economics. 15(18), 1269-1282. DOI:10.1080/09603100500387139 
 
Goldszmidt, R.G.B., Brito, L.A.L., & de Vasconcelos, F.C. (2011). Country effect on firm 
performance: A multilevel approach. Journal of Business Research. 64(3), 273-279. 
DOI:10.1016/j.jbusres.2009.11.012 
 
Grau, A.J., & Reig, A. (2015). Vertical integration and profitability of the agrifood industry 
in an economic crisis context. Spanish Journal of Agricultural Research. 13(4), 1-14. 
DOI:10.5424/sjar/2015134-7487 
 
Greiner, L. E. (1997). Evolution and Revolution as Organizations Grow. Family Business 
Review, 10(4), 397–409. DOI:10.1111/j.1741-6248.1997.00397.x  
 
Gschwandtner, A. (2005). Profit persistence in the 'very' long run: evidence from survivors 
and exiters. Applied Economics. 37(7), 793-806. DOI: 10.1080/0003684042000337406 
 
Hirsch, S., & Gschwandtner, A. (2013). Profit persistence in the food industry: evidence 
from five European countries. European Review of Agricultural Economics. 40(5), 741-759. 
DOI:10.1093/erae/jbt007 
 
Hirsch, S., & Schiefer J. (2016). What causes firm profitability variation in the EU food 
industry? A redux of classical approaches of variance decomposition. Agribusiness. 32(1), 
79-92. DOI:10.1002/agr.21430 
 
Hirsch, S., Schiefer, J., Gschwandtner, A., & Hartmann, M. (2014). The determinants of 
firm profitability differences in EU food processing. Journal of Agricultural Business. 65(3), 
703-721. DOI:10.1111/1477-9552.12061 
 
Instituto Nacional de Estadística (INE). 2018. Encuesta de Población Activa (EPA). Serie 
histórica. INEbase. 
 
Hough, JR. (2006). Business segment performance redux: A multilevel approach. Strategic 
Management Journal. 27, 45-61. DOI:10.2307/20142315 
 
Josse, J., & Husson, F. (2012). Handling missing values in exploratory multivariate data 
analysis methods. Journal de la Société Française de Statistique. 153(2), 79-99. 
 

https://doi.org/10.1111/j.1475-6803.1992.tb00795.x
http://dx.doi.org/10.5424/sjar/2015134-7487


24 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

Josse, J., & Husson, F. (2016). missMDA: A Package for Handling Missing Values in 
Multivariate Data Analysis. Journal of Statistical Software. 70(1). 
DOI:10.18637/jss.v070.i01 
 
Ketelhöhn, N.W., & Quintanilla, C. (2012). Country effects on profitability: A multilevel 
approach using a sample of Central American firms. Journal of Business Research. 65(2), 
1767-1772. DOI:10.1016/j.jbusres.2011.10.036 
 
Lasagni, A., Nifo, A., Vecchione, G. (2015). Firm productivity and institutional quality: 
Evidence from Italian industry. Journal of Regional Science. 55(5), 1-27. 
DOI:10.1111/jors.12203 
 
Lienhardt, G. (2004). Antropología Social. Fondo de Cultura Económica México. 
 
Loderer, C., & Waelchli, U. (2010). Firm age and performance. Working paper, University 
of Bern, Bern, Switzerland. SSRN Electronic Journal. ISSN 1556-5068. 
DOI:10.2139/ssrn.1342248 
 
Long, W., & Ravenscraft, D. (1984). The Misuse of Accounting Rates of Return: Comment. 
American Economic Review. 74(3), 494-500. DOI:10.2307/1804030 
 
Majumdar, S. (1997). The Impact of Size and Age on Firm-Level Performance: Some 
Evidence from India. Review of Industrial Organization. 12, 231-241. DOI: 
10.2307/41798732 
 
MAPAMA. (2019). Sector porcino en España. Ministerio de Agricultura, Pesca y 
Alimentación. https://www.mapa.gob.es/ 
 
MAPAMA. (2020). El sector de la carne de cerdo en cifras. Ministerio de Agricultura, Pesca 
y Alimentación. https://cpage.mpr.gob.es/ 
 
Marris, R. (1964). The Economic Theory of “Managerial” Capitalism. Macmillan, London. 
https://doi.org/10.1007/978-1-349-81732-0 
 
McGahan, A.M., & Porter, I.E. (1997). How much does industry matter, really? Strategic 
Management Journal. 18, 15-30. DOI:10.1002/(sici)1097-0266(199707)18:1<15::aid-
smj916>3.3.co;2-t 
 
McNamara, G., Aime, F., & Vaaler, P.M. (2005). Is performance driven by industry- or 
firm- specific factors? A response to Hawawini, Subramanian, and Verdin. Strategic 
Management Journal. 26(11), 1075-1081. DOI:10.2307/20142291 
 
Misangyi, V.F., Elms, H., Greckhamer, T., & Lepine, J.A. (2006). A new perspective on a 
funda-mental debate: A multilevel approach to industry, corporate and business unit effects. 
Strategic Management Journal. 27, 571-590. DOI:10.1002/smj.530 

http://dx.doi.org/10.2139/ssrn.1342248


25 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

Molina-Azorin, J.F., Pereira-Moliner, J., & Claver-Cortés, E. (2010). The importance of the 
firm and destination effects to explain firm performance. Tourism Management. 31(1), 22-
28. DOI:10.1016/j.tourman.2009.02.009 
 
Ollinger, M., Nguyen, S.V., Blayney, D., Chambers, W., & Nelson, K. (2005). Effects of 
food industry mergers and acquisitions on employment and wages. United States 
Department of Agriculture, Economic Research Service, Economic Research Report.    
 
Pál, R., & Ferrando, A. (2010). Financing constraints and Firms’ Cash Policy in the Euro 
Area. European Journal of Finance. 16(2), 153-171. DOI:10.1080/13518470903075748 
 
Pattitoni, P., Petracci, B., & Spisni, M. (2014). Determinants of profitability in the EU-15 
area. Applied Financial Economics. 24(11), 763-775. 
https://doi.org/10.1080/09603107.2014.904488 
 
Peña, S., De Felipe, I., & Briz, J. (2009). Iberian dry-cured ham chain in Spain. In 
Trienekens, J.; Petersen, B.; Wognum, N.; Brinkmann, D. (Eds.). (2009). European pork 
chains: diversity and quality challenges in consumeroriented production and distribution. 
Wageningen Academic Pub. 
 
Penrose, E.T. (1995). The theory of the growth of the firm. Oxford Scholarship Online: 
November 2003. DOI:10.1093/0198289774.001.0001 
 
Pindado, E., & Alarcon, S. (2015). Quality strategies and profitability: a multilevel analysis 
in the meat industry. In book: Business strategies. Types, benefits and effects on firm 
performance (pp.51-72) Chapter: Quality strategies and profitability: a multilevel analysis in 
the meat industry. Publisher: Nova Publisher. Editors: Cindy Porter 
 
Rassier, D.G., & Earnhart, D. (2015). Effects of environmental regulation on actual and 
expected profitability. Ecological Economics. 112, 129-140. 
DOI:10.1016/j.ecolecon.2015.02.011 
Rees, W. (1995). Financial Analysis. (2nd ed.). Prentice Hall, New York. 
 
Roodman, D. (2009). How to do xtabond2: An introduction to difference and system GMM 
in Stata. The Stata Journal. 9, 86-136. DOI:10.2139/ssrn.982943 
 
Rumelt, R.P. (1991). How much does industry matter? Strategic Management Journal. 
12(3), 167-185. DOI:10.1002/smj.4250120302 
 
Schiefer, J. (2011). Was bestimmt die Rentabilität in der Lebensmittelindustrie? Eine 
empirische Analyse unternehmensinterner und -externer Effekte. Hamburg, Germany: 
Verlag Dr. Kovac.  
 
Schumacher, S., Boland, M. (2005). The effects of industry and firm resources on 
profitability in the food economy. Agribusiness. 21(1), 97-108. DOI:10.1002/agr.20033 

http://dx.doi.org/10.1016/j.tourman.2009.02.009
https://doi.org/10.1080/09603107.2014.904488


26 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

 
Tamminen, S. (2016). Regional effects or none? Firms`profitability during the Great 
Recession in Finland. Papers in Regional Science. 96(1), 33-59. DOI:10.1111/pirs.12222 
 
Usai, S., & Paci, R. (2003). Externalities and local economic growth in manufacturing 
industries. Advances in Spatial Science, 293-321. DOI:10.1007/978-3-662-07136-6_11 
 
Wijnands, J.H.M., van Der Meulen, J.B.M., & Poppe K.J. (2007). Competitiveness of the 
European food industry: An economic and legal assessment 2007. Office for Official 
Publications of the European Communities. https://edepot.wur.nl/30832 
 
Windmeijer, F. (2005). A Finite Sample Correction for the Variance of Linear Efficient 
Two-Steps Gmm estimators. Journal of Econometrics. 126, 25-51. 
https://doi.org/10.1016/j.jeconom.2004.02.005 
 
Wooldridge, J. (2002). Econometric Analysis of Cross-Section and Panel Data. Second 
Edition. MITpress. 
 
Yu, L., & Orazem, P. (2013). O-Ring production on U.S. hog farms: joint choices of farm 
size, technology, and compensation. Agricultural Economics, 45(4), 431-442. 
https://doi.org/10.1111/agec.12097 
 
Zouaghi, F., Sánchez-García, M., & Hirsch, S. (2017). What drives firm profitability? A 
multilevel approach to the Spanish agri-food sector. Spanish Journal of Agricultural 
Research. 15(3), 1-15. https://doi.org/10.5424/sjar/2017153-10713 

https://doi.org/10.1016/j.jeconom.2004.02.005
https://doi.org/10.5424/sjar/2017153-10713


27 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

RULES FOR SUBMISSION AND PRESENTATION OF WORK 

Rules for submission of work 

1. Senda copy of the original, along with a CD containing the document in Word, to the 
Editorial  Coordinator  or  can  be  sent  by  email  to  the  following   address:   
Mailing Address for submission of papers: 

Working Papers "New trends in accounting and management" 
Anna Vendrell Vilanova 
Editorial coordinator 
Department of Business Administration 
Faculty of Law and Economics 
c/JaimeII, 73 
25001 Lleida (Cappont Campus) 
Tel: 973 7032 22 
Fax: 973 7033 43 
E-mail: ana.vendrell@aegern.udl.cat 

In separate sheet must state the name of the author/s by the institution to which he belongs 
currently. In addition, must provide the contact postal, telephone and electronic mailing of 
first or one author. 

All papers will be evaluated by the committee or persons appointed by the committee. 

2. As  an  international  publication  are  accepted  in  other   languages,   mainly   
English, Castilian and Catalan. 

3. The Editorial Committee  may  accept  other  items  as  notes,  communications, 
papers,   abstracts   of   contributions,    book    reviews,    which    should    not   
exceed 15 pages. 

4. The submitted works will review anonymously. 

5. Written reply will be given on the evaluation of the article for acceptance, acceptance 
with suggestions or rejection. 

6. By submitting work for evaluation, the author agree transfer the copyright to: Working 
Paper "New trends in accounting and management ", for publication in print and/or 
electronically. 

7. At least will be published one working paper annually. 
 
 

Standards of presentation and style of work 

1. The maximum length of the work will be 36 pages, including graphics on them, 
figures, pictures, tables, footnotes, appendices or annexes and 

mailto:ana.vendrell@aegern.udl.cat


28 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

literature. The first page will contain the title, name and affiliation of the author/s, an 
abstract of 200 words or less, and multiple keywords (4 to6). 

2. The abstract should be in English and in the original language. The abstract shall 
indicate the nature of the document (if it is a product of research, reflection, or a review 
of a topic), objective of the document (which seeks the document),the methodology 
research and the main conclusion of the document or evidence. Also keywords must 
appear in English and the original language. 

3. It    used    single-spaced,     Times     New     Roman,     size     12     and     margins   
of 3cm (top, bottom, left and right). For notes as footnotes: single-spaced, Times New 
Roman, size 9. 

4. In the final part of the article, the literature and other sources used in order 
alphabetically by author or, failing that, by title, other wise respecting the guidelines 
for references to footnotes. 

5. The  headings  of  the  article  is  structured   in   the   manner   shown   below,   
placing the mat the beginning of the line, without bleedingin any text you want 
follows: 
1. CAPTIONSINCAPITAL LETTERS 

1.1. Subheadings in boldlower case 

1.1.1. Paragraphsin italics 

1.1.1.1. Subsections in normal letters 

6. Tables,  charts,  graphs  and  figures  should  be  numbered  consecutively   with   
arabic characters, carrying  a  concise  heading  and  footnotes  explaining  the  
symbols and clarifications, referring to the text as Table 1, Chart 1, Graph 1, Figure 1. 

Mathematical expressions are listed in the right margin. 

7. References appointments are entered  foot  notes  and  listing  shall  be  continuous  
(not to be by chapters). 

8. The bibliographical references cited in the text of the work will be presented in two 
ways, depending on the context and the wording of the paragraph to include: 
a)indicating in brackets the name of the author/s, followed by the year and page 
number, for example: (Hall, 1946, p. 23) or (Stiglitzet al., 1986, p. 25-35). 

b) Identifying the author's name and, in parentheses, the year, for example: Rodriguez 
(1956) or Ruiz and others (1996) or Ruiz, Martin and Aldin (1976). 
for example: (Hall, 1946, p. 23) or (Stiglitzet al., 1986, p. 25-35). 

9. References are ordered alphabetically put after work, and chronologically in the case of 
several works by the same author. They put in italics the name of thereview and the 
title of the books. The score and the order will be adjusted to the following models: 

•Journal articles: 



29 WORKING PAPERS "NEW TRENDS IN ACCOUNTING AND MANAGEMENT" WP 19/2022 
 

Berger, A. and Udell, G., (1992): "Some Evidence on the Empirical Significance of Credit 
Rationing", Journal of Political Economy, vol. 100,(5), pp. from 1047 to 1077. 
 
• Books: 
Brealey, R. and Myers, S. (2003): Principles of Corporate Finance, McGraw-Hill (ed.), Madrid. 
 
•Book chapters: 
Rymes, T. K. (1990): "On the publicness of Fiat Money", in A. Asimakopulos, R.D. Cains and C. 
Green[ed.]: Economic Theory, Welfare and the State, p. 409-420. London: Macmillan. 
•Technical reports, communications and working papers: 

Ministry of Industry and Energy (1992): Statistical mining of Spain, 1974-1991. Madrid: 
Ministry of Industry and Energy. 

Aybar, C.etal., (2000): "Emerging Approaches around the Capital Structure: The Case of 
SMEs", Finance Forum VIII. Spanish Finance Association (AEFIN). Madrid, pp. 1-29. 

Narula, R. and Hagedoorn, J. (1997): Globalization, Organisational Modes and the Growth 
of International Strategic Alliances. (Working Paper 97-017). Maastricht: Maastricht 
Economics Research Institute on Innovation and Technology (MERIT). 



 

 

http://www.aegern.udl. cat/ca/recerca/papers.html 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://www.aegern.udl.cat/ca/recerca/papers.html

	Determinants of the profitability
	of pig production in Spain
	ISSN 2013-4916
	Determinants of the profitability of pig   production in Spain

	ISSN 2013-4916
	DETERMINANTS OF THE PROFITABILITY OF PIG PRODUCTION IN SPAIN
	Keywords
	1. INTRODUCTION
	References
	RULES FOR SUBMISSION AND PRESENTATION OF WORK
	Standards of presentation and style of work


