
'Club of Economics in Miskolc' TMP Vol. 9., Nr. 2., pp. 15-21. 2013. 

 15 

Output and Staff Number 

in Hungarian Manufacturing 

before, during and after the Crisis 

ÁDÁM BERECZK 
PH.D. STUDENT 

e-mail: bereczk.adam@uni-miskolc.hu 

SUMMARY 

The paper describes outcomes of recent research about connection between output and staff number related to specific sectors of 

manufacturing in Hungary. The method was to examine the existence of a linear relationship between the variables with cross 

correlation and regression modelling. The examined period includes the nadir of the crisis and the first years of recovery. In the 

textile and food industries co-movement of time series show a strong correlation between output and staff number. There is a strong 

positive correlation in the case of the automotive industry, but no linear relationship can be proved between the variables in the 

chemical industry.  
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INTRODUCTION,  

GOAL OF THE RESEARCH 

The human resource or labour force, as one of the 

basic factors of production, is one of the main resources 

of corporate activity. Many factors affect the staff number 

employed in the sectors and the changes in that number. 

The three most significant factors are: increase in 

productivity caused by technological development, 

changes in sector output and changes in staff costs. 

Zimmermann presented the results of a study conducted 

on the data of 16 German manufacturing enterprises, the 

most important conclusion of which is that an increase in 

demand increases the demand for labour as well 

(Zimmerman 1991). Based on German data, 

Zimmermann found no correlation between the changes 

in labour costs and the sector labour demand. Based on 

their observations concerning the entire manufacturing of 

28 developing countries, Mehta & Mohanty (1993) found 

that an increase in sector output increases the sector 

labour demand.  

Based on the above research findings, I focus on the 

observation of output and number changes as the main 

research goal. In addition I pay attention to discovering 

the possible effects of labour costs on the staff number. 

To characterise the sectors I also observed other factors 

(ratio of export revenue, changes in gross added value, 

R&D intensity). Four sectors were included in the 

analysis: the manufacture of textiles, textile products, 

leather and leather products; the manufacture of food 

products, beverages and tobacco; the manufacture of 

transport equipment; and the manufacture of chemicals, 

chemical products and man-made fibres. 

The following perspectives were dominant with 

regards to the choice: the availability and comparability 

of data concerning the sector, the role of the sector in 

employment and its conjunctural features. In the course 

of the analysis I avoid the use of the expressions labour 

demand or employment in order to separate the analysis 

this way from special labour economy questions (my 

analysis investigated the number of staff). For similar 

reasons I will not deal with the topics of job creation and 

job destruction, or adaptation costs. Based on Surányi 

(2002), the adaptation costs in Hungary are asymmetric, 

but low. This could serve as reason for I do not 

investigate this question here.    

METHODOLOGY OF THE RESEARCH 

I used the sector data of eleven years (2001-2011) for 

the analysis. Most of the data comes from the company 

tax databases of the National Tax and Customs 

Administration of Hungary (hereinafter: NTCA). Data 

concerning labour costs was obtained from the databases 

of the Hungarian Central Statistical Office. The NTCA 

gathers the data in the course of yearly mandatory data 

provision from Hungarian enterprises. The obligation 
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concerns every enterprise operating in Hungary having 

double-entry bookkeeping. The Office produces sector-

level data by summarising the company data, so the 

database represents the significant majority of Hungarian 

enterprises. The output is indicated on nominal values, so 

I calculated the output values based on 2001 prices. I 

used sector producer price indexes to define real values.   

I first tested the correlation between the time series 

with cross-correlation calculations and then with 

regression alignment where a significant linear 

connection occurred. I decreased the possible significant 

autocorrelation distortion by using chain ratios. I consider 

the labour homogenous.  

THEORETICAL BACKGROUND 

Several empirical research results have been 

published worldwide that analyse the effect of different 

independent variables on labour demand or to some 

category close to staff numbers. Table 1 contains a brief 

review of frequently examined variables and the outcomes.  

Based on their research conducted on the processing 

industries of 28 developing countries, Mehta & Mohanty 

(1993) state that technological development has a tendency 

to decrease the staff number. Zimmermann (1991) came to 

the same conclusion observing German manufacturing 

sectors, finding that increase in demand for the product of 

an enterprise and the increase of output increase the 

demand for labour. Examination of the effects of 

technological development is included in both influential 

works, and their results also match; that is, technological 

development has a tendency to decrease the staff number. 

Falk & Koebel (2002) pointed out that the increase in 

output also increases the demand for heterogenic labour 

force. Considering labour costs, Zimmermann (1991) 

found that it had no defining role in the 1980s in German 

manufacturing. Instead he found changes in product 

market demand – that can be related to the changes in 

output – and technological development to have effective 

force. International studies concerning the wage flexibility 

of labour demand usually have found the labour market of 

the United States to be more flexible than the markets of 

the Euro zone. This is in connection with the industrial 

traditions and the greater power of European trade unions. 

The literature about Hungary mentions that in the end of 

the 1990s wages were not a significant part of company 

policies. At that time the most important challenges were 

the capital market and the labour market limitations. As a 

result of (basically beneficial) increases in the minimum 

wages that started in the beginning of the 2000s which 

were realised in several steps changes in wages again had a 

serious impact of staff number in certain sectors (e.g. in the 

textile industry). (Concerning miminum wages it could be 

interesting for foreign readers that Hungary has more than 

one minimum wages, depending on the educational level 

of the employee, which is quite unusual.) 

Some studies have been published about the new 

European Union member states in this topic with 

regards to the change of regime. The most influential 

works abroad are, among others, Singer (1996) on the 

Czech Republic; Basu et al. (2000) on Poland, Hungary, 

the Czech Republic, Slovakia and Russia; and Brown & 

Earle (2005) on Hungary, Romania, Russia and 

Ukraine. These works present the effects of the 

structural changes accompanying the regime change on 

sector employment. 

Important results in Hungary were published by 

Kőrösi (1997, 2000, 2002), Köllő (1998), and Kertesi & 

Köllő (2002), among others. Kőrösi states that capital 

costs do not significantly affect the labour demand Kőrösi 

(2000). The most important conclusion of Kőrösi (2002) 

is that changes in productivity do not affect directly the 

labour demand in a significant way (but greatly affect its 

production flexibility and to a smaller extent its wage 

flexibility, too). Among the international results 

concerning productivity Davis et al. (1998) and later 

Nordhaus (2005) found when observing manufacturing in 

the USA that an increase in productivity positively affects 

the sector, while Mahmood (2008) did not find a 

connection between the two variables when observing the 

SMEs of Australian manufacturing. Mann (2011) came to 

the conclusion that the increase in productivity decreases 

sector employment rates from his simulations based on 

sector life curves. The results of Falk & Koebel (2002) 

showed that sector capital increase enhances the 

heterogenic nature of labour demand. Yun (2008) came to 

the conclusion based on research on Swedish 

manufacturing that the effects of the intensity of R&D 

and commercial openness are dependent on the skill 

requirements characteristic of the sector.    

In summary, it can be stated that many factors can 

affect the staff number employed in the sectors. The 

research results relevant here are unanimous that among 

the factors affecting the number of the workers (labour 

demand), the effect of the changes in output is obvious. 

Observed for a long enough time, the staff number in 

the sector (labour demand) changes in the same 

direction as the change in output in the sectors of 

manufacturing.  

A similarly obvious relationship can be seen between 

technological development and changes in the staff 

number in the sector. This study does not examine this 

latest correlation. A negative direction relationship is 

usually considered to be found between labour costs and 

changes in the staff number, but the known research 

results did not prove it in the case of the manufacturing of 

Germany (Zimmermann 1991). Based on the above, my 

research involving four sectors of the Hungarian 

manufacturing primarily analyses the past correlation 

between the output and the staff number. In addition I try 

to predict the sectors in which possible future wage 

changes (e.g., further raising the minimum wage) could 

cause a significant change. 
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Table 1 

Source: collected by the author 

RESEARCH RESULTS 

Manufacture of Textiles, Textile Products, 

Leather and Leather Products 

Sector Characteristics  

Before the change of regime this sector was 

considered to be one of the greatest employers in the 

Hungarian economy. As the result of continuous 

transformation, nowadays contract work for European 

factories has become a characteristic business solution. In 

the course of the process European textile manufacturing 

ended up with a competitive disadvantage compared to its 

Asian rivals, so the market prospect of Hungarian 

production based on contract work also deteriorated.   

The staff number in the sector decreased to less than 

half during the examined period. The ratio of textile 

production decreased to about 30% within the sector and 

the production of other textile products became dominant. 

(In 2011 the division of employees was: 30% textile 

production, 44% clothing production, 26% leather, 

leather products, footwear production. Within textile 

production: 16% weaving textile threads, 6% textile 

weaving, 5% textile preparation, 73% production of other 

textile products.) In 2011 the ratio of export revenue was 

72%, higher than the manufacturing average (61%). The 

labour costs to total costs ratio was 23%. This is 

significantly higher than the manufacturing average (9%). 

The average wages are low, 58% of the average 

characteristic of manufacturing. Labour intensive 

production is specific in the sector, connected to low 

wages. Technological development is relatively slow in 

this sector.   

Output, Staff Number and Work Productivity  

The staff number in the sector decreased by 55% 

(43,852 employees) between 2001 and 2011. The output 

decreased by 22% calculated at 2001 prices (to 290.2 

billion HUF). The increase in producer price was 9.6% 

during the 11 years examined. Work productivity 

increased significantly (from 3.86 M HUF/employee to 

6.62 M HUF/employee), due to the decrease in staff 

number exceeding the decrease in output.   

The correlation between the time series is strong 

(0.74). (To decrease autocorrelation I measured the 

strength of the correlation with chain ratios, which 

basically gives lower correlation values than if it had 

Source Sample Independent variable Dependent variable Connection Remarks 

Mehta and 

Mohanty 

1993 

28 emerging 

countries 

manufacturing 

change in technology 

labour demand 

negative  

output positive  

input substitution neutral  

William 

Nordhaus 
2005 

USA 

manufacturing 
productivity growth employment positive  

OECD  

2007 
OECD members offshoring labour demand 

no connection or 

slightly positive 
 

Muhammad 

Mahmood 
2008 

Australia 

manufacturing SMEs 
labour productivity employment no connection  

Martin Falk and 
Bertrand M. 

Koebel 

2002 

Germany 

manufacturing 

output 
demand for 

heterogenous labour 

positive  

 

capital growth positive 

Lihong Yun 

2008 

Sweden 

manufacturing 
R&D intensity demand for labour 

positive and 

negative 

positive in „high 

skilled sectors”, 

negative in „low-
skilled sectors” 

Stefan Mann 
2011 

based on simulation 
model 

productivity employment negative 
consecutively by  
industry life cycle 

K. F. 

 Zimmermann 

1991 

Germany 

16 manufacturing 

sectors 

technological advance 

employment 

negative in some cases 

demand for products positive  in every case 

labor costs 
not significant 

determinant  
 

Davis et al.  

1998 
USA manufacturing 

capital intensity 

net employment 

growth 

negative 

less capital 

intensive creates 

more jobs 

energy intensity negative 
depends on energy 

prices 

total factor productivity 

growth  
positive  
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been calculated from the original data). It can be clearly 

seen in Fig. 1 that by 2009 the output had decreased to 

60% of the 2001 value, while the staff number also 

decreased by 50%. As the effects of the crisis passed, the 

output significantly grew from 2009 to 2011, while the 

staff number stagnated.  

 
Source: calculations of the author based on NTCA database 

Figure 1. Output and stuff number base ratios in the  

textile industry 

 

Conclusion 

The increasing work productivity is the consequence 

of the general market problems, the decrease of output. 

Raising minimum wages can have an effect, decreasing 

the staff number, because wages are relatively low and 

the labour costs to total costs ratio is high. The increase in 

output experienced since 2009 is not accompanied by an 

increase in the staff number (although its tendency to 

decrease has stopped), which is positive from a work 

productivity perspective, and negative from the 

perspective of sector employment goals.  

Manufacture of Food Products,  

Beverages and Tobacco 

Sector Characteristics 

We can find two well separated groups of enterprises 

in the sector: enterprises adapted for mass production and 

enterprises producing goods by traditional methods. The 

food industry is a sector with slow technological 

development. The labour costs to total costs ratio is 

around 9%, which corresponds with the average value in 

the manufacturing. Average wages decreased to 80% of 

the manufacturing average by 2011. The ratio of export 

revenue is low (28%).  

Output, Staff Number and Work Productivity  

The staff number decreased by 25% from 2001 until 

2011 (to 91,033 employees), meanwhile the output 

became lower by 18% calculated at 2001 prices. The 

cumulative producer price index is 51% in the full period; 

calculated on nominal value the output showed growth. 

Work productivity changed from 17 billion HUF/ 

employee to 19 M HUF/employee.   

The correlation between the change in output and in 

staff number is moderately strong (0.59). It is a weaker 

strength than the correlation measured in the textile 

industry, but since the measured value concerns chain 

ratios, linear correlation can be qualified as strong. 

Similar to the textile industry, the two examined variables 

are characterised by decreasing tendencies until 2009, 

after which output started to grow (Fig. 2), and the 

decrease in the staff number stopped.   

 
Source: calculations of the author based on NTCA data-base 

Figure 2. Output and staff number base ratios in the 

food industry 

 

Conclusions 

Both output and the staff number significantly 

decreased before the crisis. The results indicate that the 

decrease of output had a role in the decrease in the staff 

number. When the industry was starting to overcome the 

crisis, the decrease in the staff number stopped, but 

enterprises did not replace the labour dismissed earlier, 

despite their increased production. This process is 

beneficial from the perspective of work productivity, but 

is very harmful from the perspective of employment. In 

the case of an increase in labour costs or a raise in the 

minimum wages, it is nearly certain that the staff number 

will decrease in this sector.  

Manufacture of Vehicles 

Sector Characteristics  

In the sector the importance of suppliers is steadily 

growing, both in the value chain and in employment. In 

the past years several significant green field investments 

and factory expansions were realised in Hungary. Labour 

costs to total costs ratio make up 13% of all expenditures 

(the overall manufacturing ratio is 9%). The average 

wage is 18% higher than the manufacturing average (in 

2011). The sector produces 92% of goods for export. 

Vehicle production gives 43% of the R&D costs of all 

manufacturing. The gross added value grew by 151% in 
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11 years. The technological development pace of the 

sector is rapid.   

 
Source: calculations of the author based on NTCA data-base 

Figure 3. Output and staff number base ratios in the  

automotive industry 

 

Output, Staff Number, Work Productivity 

The 2011 output of the sector is 116% higher than the 

2001 level. (3,568 billion HUF on real value). The 

cumulative producer’s price index is only 10% 

considering the 10 years, so nominal value data did not 

decrease significantly due to the method of deflation. The 

staff number is 40% higher than it was in 2001 (54,858 

employees). Work productivity is exceptionally high, 

moreover, it grew by 55% within 10 years (to 65 M 

HUF/employee). The correlation between output and the 

changes in the staff number is very strong (0.93). Based 

on this we can assume that the increase in productivity is 

primarily due to the increase in output. In Fig. 3 it can be 

clearly seen that the output decreased back to almost the 

2003 level in 2009, and the staff number decreased to the 

2004 level due to the crisis. The sudden great depression 

was followed by fast growth from 2009, so by 2011 

output exceeded and the staff number again reached its 

2008 level.  

Conclusions 

There is a strong correlation between the time series 

of sector output and staff number. A very significant 

increase occurred in both series of data, considering the 

full period. The ratio of output increase is almost three 

times the ratio of the increase in the staff number, which 

results in the beneficial situation that besides expanding 

the sector employment a significant increase of 

productivity also occurred. During the period the average 

wages were relatively high and growing.  

Manufacture of Chemicals,  

Chemical Products and Man-made Fibres 

Sector Characteristics  

The petrochemical industry and pharmaceutical 

industry are two great fields of the Hungarian chemical 

industry. The sector is classified as a sector with rapid 

technological development. The labour costs to total costs 

ratio in 2011 was the same as the 9% ratio that is usual in 

the manufacturing. Wages exceed the average 

manufacturing value by 39%. The ratio of export revenue 

is below average (55M HUF/employee). The chemical 

industry accounts for one quarter of the total R&D costs 

of manufacturing.   

 
Source: calculations of the author based on NTCA database 

Figure 4. Output and staff number base ratios in the  

chemical industry 

 

Output, Staff Number and Work Productivity 

During the examined 11 years output increased by 

16% (to 901 billion HUF). Without the correction with 

the 104% cumulated producer price index the nominal 

output shows a 137% increase. The staff number 

decreased by 15% during the period (to 27,623 

employees), and work productivity increased by 37.5%. 

We can observe an increase in real value output until 

2007, while the number of workers decreases (Fig. 4). 

From 2007 the output also starts to decrease, and from 

2009 both time series show an increase. The cross 

correlation value calculated for the full period is 0.26, 

which does not assume a real linear connection.  

Conclusions 

Compared to the previously examined sectors the 

changes that occurred in the chemical industry have a 

unique picture. This is the only sector where there is no 

actual connection between output and the changes in the 

staff number in the beginning of the period, and from 

2009 the data change rise in parallel. The rate of 

technological development is fast, and we see that the 

staff number decreased, despite the significant increase in 

output before 2007. If we assume that the statements of 

Zimmermann (1991) and Mehta & Mohanty (1993) 

concerning technological development are true for 

Hungarian manufacturing, then we can state that the 

tendency of technological development to decrease the 

staff number is strong, and the tendency of the increase in 

output to increase the number of the workers is 

accidental.   
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SUMMARY 

The study presents the results of the research done on 

the correlations between sector output and the staff 

number concerning four sectors of the Hungarian 

manufacturing. In addition I examined the possible 

effects of labour costs on the staff number. The data come 

from a period between 2001 and 2011, and I calculated 

the output on year 2001 values. In the textile industry, 

decreasing output and staff number is characteristic. Tests 

concerning the co-movement of time series show a strong 

correlation between output and the changes in staff 

number. In the food industry the staff number also 

decreased together with the decrease in output. The cross-

correlation between the two variables is strong, although 

weaker than in the textile industry. In both the textile 

industry and the food industry we can see that the 

decrease in output before the crisis strongly correlated 

with the decrease in the staff number. Unfortunately, the 

correlation gets weaker during the period of overcoming 

the crisis: although the increase in production stopped the 

further decrease in the staff number, it did not increase 

the staff number. The forced increase of wages can have a 

tendency to decrease the staff number in both sectors of 

industry. Vehicle production is a high productivity sector 

with fast technological development. Output increased 

very significantly, even on real value, followed by a 

smaller but still significant rate of increase in the staff 

number. Changes in the two factors are strongly 

connected; the correlation between them is strong, as was 

expected. Results measured in the period of the crisis 

present new proof for the well-known dependency of the 

sector on economic trends. An increase in output and 

decrease in the staff number can be found in the chemical 

industry, though no clear correlation can be proved 

between the changes of the two characteristics. Accepting 

the unanimous statements of researchers on the topic, my 

results can be interpreted to mean that, the effects of 

technological development on decreases in the staff 

number is strong, and the tendency of an increase in 

production to increase the staff number is relatively weak 

in the sector. Summarizing the results we could come to 

the conclusion that in regards to sector policies, we have 

to be careful when making predictions or implement 

measures with a common assumption about 

manufacturing. There are significant differences among 

sectors according to the effect of growth on new labour 

generated. In the textile and food industry demonstrative 

correlation were measured (in a period of decreasing 

output), but in the chemical industry it is not proved to be 

true. In the automotive industry the correlation is strong. 

One of the reasons that chemical industry has specific 

features can be traced back to a unique profession 

structure. Investigating this question could be the topic of 

a different research. However that kind of project would 

demand special knowledge about labour skills and 

profession structure with regard to Hungarian labour 

market. My intention in contrast is to develop the 

research by involve input prices, primarily the effects of 

the cost of labour. 
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