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Abstract 

This study employs industry-level panel data to estimate the effects of import 

competition on the labor productivity of Swedish manufacturing during 1998–2008 

and to determine how this relationship is affected by the price-cost margin.  

The study results show that the import competition effect on labor productivity is 

positive, whereas the labor productivity of firms with higher price-cost margin is 

relatively less affected by import competition. Specifically, imports from high-income 

countries have significant positive effects on labor productivity, whereas those from 

middle-income countries have weak negative effects. No explicit relationship was 

found in the case of low-income countries. Domestic industries with low price-cost 

margin and industries confronted with imports from mainly high-income countries 

raise their labor productivity to deal with unexpected higher imports in the short term. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 
 

1. Introduction  

A common opinion, particularly in small open economies such as Sweden, is that 

international trade, in general, favors growth and productivity. Several earlier studies 

on Sweden have focused on analyzing the impact of import competition on market 

power at the industry and firm levels (Stalhammar, 1991; Hansson, 1992; Lundin, 

2004). A less investigated question is how import competition is related to labor 

productivity. In many empirical analyses, the evidence shows that the impact of 

import competition on labor productivity is positive. Using U.S. manufacturing panel 

data, MacDonald (1994) found that increasing imports could lead to an increase in 

labor productivity in highly concentrated industries. Bloch and McDonald (2001) 

developed an alternative method, which is simpler and more direct, to analyze the 

impact of trade on the measure of productive efficiency. They found a positive impact 

of import competition on the growth of labor productivity at the firm level for 

Australian manufacturing during 1984–1993, especially in highly concentrated 

industries. 

Import competition significantly affects industrial development in Sweden 

because it is a traditional, small open economy. The enforcement of the 1993 

Competition Act was a radical change for Swedish business.1 After Sweden joined the 

European Union (EU) in 1995, the opening up of its markets to competition has been 

more rapid and extensive. It is expected that increased imports have impacted 

productivity. Lundin (2004) divided countries into different groups, arguing that 

imports from both European countries and other high-income countries outside 

Europe have a disciplinary impact on price-cost margin in Swedish manufacturing. 

The strongest effect, however, is from the recent EU-candidate countries. A report of 

competition in Sweden by Konkurrensverket (2007) shows that price gaps between 

Sweden and other EU countries have narrowed in recent years in the face of 

increasing imports from non-high-income countries and higher import growth rates 

for middle- and low-income countries such as China, Turkey, and India. Is there also a 

significant effect of imports from the non-high-income countries on labor productivity? 

In this study, I investigate the effect of import competition on the labor 

productivity of Swedish manufacturing, using 1998–2008 industry-level panel data. 

More specifically, I ask whether there is a positive relation between import 

competition and labor productivity and how this relationship is affected by the price-

cost margin. In addition, import data are divided into the following groups: (i) high-

income countries (excluding Sweden), (ii) middle-income countries, and (iii) low-

                                                        
1 This Act’s enforcement aims to remove obstacles and promote efficient competition in the production 
fields and the trade of goods and services.  
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income countries. I focus on how import competition from various countries affects 

labor productivity and obtain information on the imports that would likely boost labor 

productivity.  

The remainder of this paper proceeds as follows. Section 2 outlines the theoretical 

framework. The next section reviews the relative literature, and Section 4 describes 

the data and variables. Section 5 discusses the empirical analysis, and Section 6 

concludes.  

2. Theoretical background  

This section aims to satisfy two main points. First, I apply the partial collusive model 

to an open economy, starting at the firm level and then moving to the industry level, 

and introduce a viable relationship between import competition and labor productivity 

at the industry level. Second, I develop hypotheses based on the theoretical 

framework and theories mentioned in this paper. 

2.1 Theoretical framework 

To illustrate how imports affect labor productivity at the industry level, I utilize the 

model developed by Bloch and McDonald (2001) at the firm level. The attractive 

features of this method are simplicity and the fact that it establishes a possible link 

between imports and labor productivity. 

Assume that there are � firms producing homogenous goods in industry j under an 

open economy and that each firm produces quantity ���  of products. Further, when 

foreign firms from different countries and regions, �, produce the same homogenous 

goods and compete with domestic firms in the domestic market, the quantity imported 

from each country and region is ��� . Thus, the total quantity of demand can be 

expressed as � � ∑ ���
���  ∑ ������� . The inverse demand function for domestic 

firms is as follows: 

                           � � ���� � ����  ��� � ��∑ ���  ∑ ��������
���                        (1) 

Then, firm � has the following profit function: 

                        �� � ������� � �� � ������� � �����  ����  �����                        (2) 
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where �� is the profit of firm �; �� represents the total cost of the quantity of goods, ���, 

produced by firm �; ��  represents the wage of labor; ��  represents the material unit 

cost; and �� is the capital cost per unit. The price of homogenous goods, �, is the same 

for all firms.  

From the perspective of profit maximization, the first-order condition for domestic 

firm � with respect to its output, ���, is as follows:2 

       
���� �! � �"

� #1  � ∑  %!&%'�� �!  � ∑  ()*(+,� �! - ���  � � .��  �� �/��0�  �� �1��0� 2 �0�� �! � 0     (3) 

Using Clarke and Davies’s (1982) conjecture in Equation (3), I obtain the 

following expression3:  

                      
� �! �! � �0�0� � 456�6� 7#58�8� 956�6� -:;8�7#5<�<� 956�6� -:;<�=: ,>?8��9,@:�A�!7B ∑ A%!&%'� 7C ∑ A()*(+, � � �0�0�

                         

(4) 

where D � � �  E
�" "E F 0  represents the market elasticity of demand; G��� � "H�  �!I  

represents the price-cost margin of products for firm � ;  J0� , J/� , and J1�  
are the 

shares of labor cost, material cost, and capital cost to the total cost, respectively; and 

K��, KL�, and K�� 
are the market shares of domestic firms � and M, and foreign firms 

from countries and regions N, respectively. 

According to Bloch and McDonald (2001), 
� �! �! � �0�0�  can be used to represent the 

labor productivity growth, 
�/�/� � �0�0�  can be used to represent the degree of material 

intensity, and 
�1�1� � �0�0�  can be used to represent the degree of capital intensity. 

Equation (4) indicates that the labor productivity growth is positively related to the 

degree of material intensity and capital intensity, and negatively related to the price-

cost margin. 

On the basis of the theoretical model developed from the firm-level perspective, I 

                                                        
2 The detailed working process is specified in Appendix A.1. 
3 Appendices A.2 and A.3 show the detailed derivation of the expression for labor productivity growth 
in Equation (4). 
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obtain the corresponding model at the industry level. Using 
� !
 ! � �0!

0!  to denote the 

labor productivity of domestic industry O on the left-hand side,  

                              
� !
 ! � �0!

0! � ∑  �! !
��� : � �! �! � ∑ 0�0!
��� : �0�0�                                       (5)                                               

where ��
 is the amount of labor associated with the domestic firms in industry O. As a 

result, taking Equation (4) into (5) gives a new expression as4 follows: 

            
� !
 ! � �0!

0! � ∑  �!A!
��� : 456�6� 7#58�8� 956�6� -:;8�7#5<�<� 956�6� -:;<�=: ,>?8� 9,@:� �!7B ∑  %!&%'� 7C ∑  ()*(+, � � �0!
0!                   (6) 

where K� represents the market share of all products produced by domestic firms in 

industry O. Equation (6) shows that the labor productivity of domestic industry O is 

positively related to imports and the degree of material intensity and capital intensity, 

and negatively related to the price-cost margin, the price elasticity of demand, and the 

market share of domestic products in the short term. Equation (6) is the key equation, 

on which the following empirical analyses at the industry level in Section 5 are based.  

2.2 Hypothesis development 

From the above theoretical framework, it can be predicted that firm � is motivated to 

improve labor productivity following a sudden increase in import competition. 

According to microeconomic theory, the price of goods might fall and reduce firm 

profits when imported goods are sold in the domestic market. In order to maintain 

previous profits or even increase profits, which are used to support future 

development, meet investors’ expectations, or even survive in the market, a company 

will have to increase sales or decrease cost. As a practical method to keep its previous 

profit, the firm is required to support an increase in sales by preparing enough 

products. In reality, a company can increase its production in many ways; for example, 

it can merge with other companies and enlarge its production scale, farm out some 

products to other manufacturers, increase its working hours of production, apply new 

scientific techniques and technology, and increase labor productivity. By increasing 

employee training activities, optimizing the production process, assigning more tasks 

                                                        
4 Appendix A.4 shows the specific derivation of Equations (4) and (5) to get Equation (6). 
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or increasing wages, employees’ working efficiency would be improved to some 

extent. Meanwhile, compared with other methods used to increase production, such as 

mergers and acquisitions, application of new technology, and farming out, increasing 

employees’ working efficiency is a more direct and less time-consuming approach. 

Thus, it is reasonable to assume that many companies would prefer to improve 

employee working efficiency to deal with any sudden competition from imports in the 

short term. It can also be predicted that the lower the profits, the greater the urgency 

to raise labor productivity, because firms with less profits would experience a greater 

and more immediate impact from import competition. In the long term, firms may 

improve their production process, management efficiency, and cost controls, or use 

more advanced technology, in addition to increasing labor productivity to cope with 

import competition. On the basis of this analysis, the first hypothesis is as follows: 

Import competition has a positive effect on labor productivity at the industrial level, 

but the labor productivity of firms with higher price-cost margin will be affected 

relatively less by import competition.  

Undoubtedly, the types of products differ in accordance with different importing 

countries. Products from high-income countries have higher quality and more 

advanced functions, so they create more competition in the domestic market than do 

products from the middle- and low-income countries. In addition, recent trading 

activity makes it interesting to analyze the impact on productivity of imports with a 

price advantage from middle-income countries. Thus, the second hypothesis is as 

follows: Labor productivity will be affected more by imports from high-income 

countries than by imports from other countries, and the effects of import competition 

from middle-income countries will have a positive relationship with labor productivity.  

3. Literature review  

Since the introduction of his theories by Adam Smith, proponents of trade 

liberalization have frequently argued that free international trade can improve the 

efficiency of various elements and factors by effectively allocating them across 

sectors under the assumption of perfect competition.5 One aspect of this argument—

the link between productivity and international trade—has attracted much attention, 

and in order to prove the linkages, many theoretical and empirical studies have been 

done.  

Four basic theoretical models have been established to explain the interaction 

between productivity and international trade (Tybout, 1992). The first model is based 

                                                        
5 Feenstra and Taylor reviewed this opinion in their international trade textbook (2011, Chapter 1). 
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on the “X-efficiency” argument from the firm-level perspective, by which it is 

believed that trade liberalization would increase the opportunity cost of leisure and 

encourage employees and managers to work harder (Martin and Page, 1983). The 

limitation of this view is that it requires an upward sloping labor supply curve within 

a specific range and work incentives shifting in the same direction for both import-

substituting and export-oriented companies (Rodrik, 1988a). The second model 

concerns the technological catch-up from both firm- and industry-level perspectives. 

Using a framework developed by Rodrik (1988b), the representative company’s rate 

of “catch-up” to the more advanced international productivity level is positively 

related to its market share. This means that the transition of state-of-the-art 

technologies would slow down in import-competing sectors and accelerate in export 

sectors. Using another analytical framework, Jovanovic and Lach (1989) found that 

trade liberalization can lead to improvements in technology and equalize industrial 

production techniques as a result of spillover effects. The third model includes the 

role of uncertainty, meaning that trade policy can affect corporate uncertainty 

regarding future economic conditions and thus influence productivity in turn. Dixit 

(1989a, 1989b) stated that greater uncertainty would reduce the degree of entry and 

exit, because of the consideration of sunk costs. Thus, credible and stable trade 

reforms may induce some rapid adjustments in the capabilities of industry, while 

unsustainable reforms would lead to little change in product capacity and some 

adjustment in the productivity of existing facilities. According to the theory, credible 

trade liberalization would hold back or sacrifice any improvement in industrial 

productivity in the short term. The fourth model sheds light on the relationship 

between trade liberalization and long-term growth. It suggests that trade policy can 

affect productivity growth by influencing both relative output prices and returns to 

new product development, where productivity growth is a process of learning, 

innovation, entry, and exit, rather than a simple shift in technology. Lucas (1988) 

found that the long-term growth patterns could be reached by learning-by-doing 

externalities. Grossman and Helpman (1989, 1990) assumed that research and 

development enhances industry public knowledge and generates appropriate private 

returns, so that it would enrich the menu of industrial products and enable firms to 

access an ideal input mix to improve their productivity. All these models show a 

positive relationship between international trade and productivity.  

As discussed above, many potential linkages might exist between international 

trade and productivity, and it is not easy to discover those that are empirically relevant; 

thus, attention has shifted to empirical research. In terms of the methodology, there 

are two main directions. The first is analyzing the impact of imports in industry 

pricing behavior and profitability based on the “X-efficiency” (Domowitz et al., 1986; 
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Hansson, 1992; Lundin, 2004). Domowitz et al. (1986) found that import competition 

could reduce price-cost margin in highly concentrated industries, using a similar 

method to that applied by Lundin (2004). They then attempted to conduct a 

productivity measurement in order to establish productivity’s relationship with import 

competition. The original productivity measurement approach is a traditional residual-

based calculation that was widely used in the 1990s (Chenery et al., 1986; World 

Bank, 1987; Havrylyshyn, 1990). However, this approach is based on strict 

assumptions.6  In order to alleviate these assumptions and make the measurement 

approach more appropriate, much research has attempted to refine this method 

(Chavas and Cox, 1990; Harrison, 1994). The focus shifted to estimating the impact 

of trade on productivity (MacDonald, 1994; Bloch and McDonald, 2001; Dovis and 

Milgram-Baleix, 2009), and most studies established a positive relationship between 

trade and productivity growth. In recent years, the research emphasis has been on 

possible theories behind these positive relationships (Garrick, 2007; Yasar and 

Morrison, 2007; Herrerias and Orts, 2011; Van Reenen, 2011). 

Using both developed and developing country data, researchers argue that a 

positive relationship exists between import and productivity. There is more research 

on the developed countries (MacDonald, 1994; Oulton, 1998; Bloch and McDonald, 

2001; Boone and van Leuvensteijn, 2010) than on the developing countries (Garrick, 

2007; Yasar and Morrison, 2007; Herrerias, 2011). MacDonald (1994) used U.S. 

Bureau of Labor Statistics (BLS) productivity data, which included a panel of 94 U.S. 

manufacturing industries over the 1975–1987 period, to analyze the impact of import 

competition on labor productivity. In order to analyze the detailed effects of imports 

on manufacturing firms in Australia, Bloch and McDonald (2001) used 1984–1993 

panel data at the firm level and found a positive impact of import competition on the 

growth of labor productivity, especially in highly concentrated industries.7 Australia, 

like Sweden, is a small open economy in which researchers have devised a simple and 

reliable approach to analyze the effects of import competition on productivity. That is 

why this method was chosen as the rational basis for this study.  

In terms of results, Lundin (2004) applied Roeger’s (1995) method and found that 

the extremely high profitability in Swedish manufacturing could be affected by 

competitive pressure, where the strength of the effect depends on the origin of imports 

by country. In a study of total factor productivity (TFP), Havrylyshyn (1990) found 

that the relationship between efficiency and trade reform was weak and vague. 

MacDonald (1994) showed that imports had significant effects with a one-period lag 
                                                        
6 The strict assumptions include (a) constant returns to scale; (b) markets are competitive; (c) all factors 
can be adjusted freely to maximize profits; and (d) identical technologies are employed by all plants. 
7 Labor productivity is measured by the ratio of real revenue to the number of employees. Import 
competition is measured as the share of imports in domestic sales, and domestic competition is 
measured by the degree of concentration of domestic sales. 
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in concentrated industries, but no significant impacts on the productivity growth of 

less-concentrated industries.8 With such a wide consensus on the positive relationship 

between productivity and import competition, the research emphasis has shifted to 

possible theories to explain this positive relationship. Garrick (2007) supported the 

view that firms faced with increasing import intensity promote higher productivity, 

and believed that imports are a means for the transfer of international technology. 

Similar findings can be found in Yasar and Morrison (2007) and Herrerias and Orts 

(2011).9 Another viewpoint proposed by Van Reenen (2011) is that imports boost 

productivity by improving management quality.  

In short, most of the earlier studies found evidence supporting the positive effect 

of imports on productivity. In the case of Sweden, the links between productivity and 

imports are less well understood. In this study, I employ industry-level data and focus 

mainly on the impact of import competition on labor productivity and how this 

relationship is related to the price-cost margin in Swedish manufacturing. 

4. Data and variables  

In this section, the details of the data and variables used to construct the empirical 

analysis are discussed. 

4.1 Data and import penetration in Swedish manufacturing 

The data used in this study are from the Statistics Sweden database, and the industry 

categories are classified according to the criteria of Prod-SNI97 and SPIN 2002, 

which are based on NACE Rev. 1 and NACE Rev. 1.1. I include industry-level data 

on value-added output, employment, imports, exports, production value, assets, net 

investment, and wage based on structural business statistics and foreign trade statistics, 

and extract Swedish manufacturing data. Considering the impacts of the global 

financial crisis on imports and exports, the empirical study focuses on the period from 

1998 to 2008. After deleting the incomplete data, a panel consisting of 65 

manufacturing industries at the 3-digit level was used in the analysis.  

                                                        
8 The growth of productivity is measured as the annual rate of productivity growth over a given three-
year period. Imports are measured using the import ratio, and import competition is measured as the 
change in the import ratio in the previous three-year period. 
9 Examining the relationship between international linkage and productivity in the Turkish textile, 
apparel, and motor manufacturing industries, Yasar and Morrison (2007) found that productivity was 
closely related to foreign ownership in combination with technology transfer. Herrerias and Orts (2011) 
found that both imports and investment could promote labor productivity in the long term, but with no 
significant relationship between imports and investment. Their study was based on an analysis of 
imports, investment, and labor productivity in China from 1964 to 2004. 
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During 1998–2008, import penetration showed a trend of moderate increases 

among the studied Swedish manufacturing industries (see Figure 1). In 1998, import 

penetration was 49.3 percent, and in 2008, it had mounted to 64.1 percent. There were 

the extreme falls in 2004 and 2007 because of the increasing production values in the 

studied industries.  

Figure 1: Import penetration of Swedish manufacturing, 1998–2008 

 
Notes: Import penetration is measured as imports divided by domestic consumption (import 

penetration ratio = import / [production value + imports – exports] * 100).The data is from the SCB 

database. 

One might expect that the impact of imports on labor productivity would vary 

depending on the country of origin. Products differ by importing country, and there is 

more import competition from high-income countries because their products have 

high quality and advanced functionality. The effect on productivity of imports with a 

price advantage from middle-income countries has been of particular interest in recent 

years because of increased trading activity. Based on of these factors, I classify the 

effects of imports from the following three country groups: high-income countries 

(excluding Sweden), middle-income countries, and low-income countries. The group 

definitions and lists of countries in each group based on their different income levels 

are borrowed from the World Bank: Low-income countries represent US$800 or less, 

middle-income countries fell in the range of US$3,000–10,000, and high-income 

countries, US$10,000 or more, according to per capita GDP in 2005.10 I observe that 

about three-quarters of Swedish imports are from high-income countries, but imports 
                                                        
10 See Table A1 in Appendix B for the country classification into three groups. 
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from high-income countries as a percentage of total imports declined between 1998 

and 2008.11 

I applied imports by trading partner together with data on exports by industry and 

production values at the industry level to construct sectional import penetration 

measures, that is, the imports from various country groups as a fraction of 

consumption from 1998 to 2008.12 The export/import ratio is derived by export and 

import from various country groups. 

Table 1: Import penetration and export-to-import ratio from different country 

groups in 1998 and 2008 

Country group 
Import penetration  Export/Import ratio  

1998 2008 1998 2008 
High-income countries 0.438 0.530 1.308 1.170 
Middle-income countries 0.034 0.093 1.818 1.360 
Low-income countries 0.004 0.007 0.645 1.057 
All countries 0.476 0.630   

Table 1 exposes that Swedish manufacturing is highly related to import 

competition. Approximately half of the consumed manufacturing products need to 

imported from abroad; this share increased from 1998 to 2008. Most of the 

manufacturing imports originate from high-income countries. Nevertheless, I notice 

that the share of imports from middle-income countries showed a modest increase. 

The ratio of exports to imports for middle-income counties has declined faster than 

that for high-income countries. 

It is also interesting to see that trading partners’ products from different industries 

are competing in the Swedish market. To determine the product composition of 

imports, I use the imports from various industries divided by total manufacturing 

imports from each country group. It appears from Table 2 that there is a large 

difference in import composition between high-income countries and non-high-

income countries. Not surprisingly, import composition from advanced economies is 

quite similar over time. Imports from middle-income countries and low-income 

countries are higher for capital-intensive industries, so there might be some price 

and/or quality differences compared to the imports from high-income countries. 

However, import composition from middle-income countries for capital-intensive 

industries showed a slight decline in 2008. 

                                                        
11 Table A2 in Appendix B shows the aggregate total imports and proportion of imports by group. 
12 The definition of consumption is the sum of production values and imports minus exports. 



12 
 

Table 2: Import composition from different country groups in 1998 and 2008 

Industry 

High-income 

countries 

Middle-income 

countries 

Low-income 

countries 

1998 2008 1998 2008 1998 2008 
15 Food products and beverages 0.050 0.068 0.043 0.049 0.003 0.026 
17 Textiles 0.028 0.016 0.080 0.050 0.395 0.247 
18 Wearing apparels 0.034 0.019 0.170 0.094 0.444 0.334 
20 Wood products 0.011 0.012 0.065 0.049 0.013 0.011 
24 Chemicals and chemical 
products 

0.155 0.178 0.060 0.059 0.008 0.025 

26 Other nonmetallic mineral 
products 

0.021 0.019 0.032 0.029 0.020 0.020 

27 Basic metals 0.115 0.144 0.132 0.105 0.006 0.056 
28 Fabricated metal products 0.048 0.044 0.048 0.075 0.023 0.066 
29 Machinery and equipment 
n.e.c. 

0.199 0.186 0.106 0.182 0.013 0.055 

33 Medical, precision 
instruments 

0.062 0.056 0.022 0.026 0.004 0.008 

34 Motor vehicles, trailers, and 
semi-trailers 

0.198 0.196 0.108 0.140 0.002 0.081 

35 Other transport equipment 0.039 0.031 0.015 0.019 0.007 0.004 
36 Furniture, manufacturing 
n.e.c. 

0.038 0.031 0.117 0.122 0.060 0.067 

Total manufacturing 1.000 1.000 1.000 1.000 1.000 1.000 

4.2 Measurement of labor productivity 

According to Oulton (1998), labor productivity estimated in terms of a logarithmic 

transformation shows that the distribution of productivity is almost lognormal and that 

this approach can reduce the influences from extreme observations, which may be due 

to anomalies or errors in the data. Moreover, both sales per employee and value added 

per employee can be used to measure labor productivity. Between the two measures, 

value added per employee is generally regarded as superior to sales per employee 

because sales may well differ between industries or between firms, and the extent of 

differences depends on the goods and services. However, it is undeniable that both 

measures may differ considerably for reasons that are not related to labor efficiency, 

such as physical-capital intensity. Many economies have adopted the value added at 

constant prices of the number of persons engaged (total employment) as the 

measurement for labor productivity (as has the OECD). Thus, this study uses the 

value added per employee as the labor productivity measurement for analysis.  
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4.3 Measurement of price-cost margin 

The price-cost margin is measured by employing the method used in Flath (2011). 

Flath began by addressing the aggregation issue for production data at the firm level, 

which are not observable, and making assumptions about how the aggregate variables 

at the industry level are related to those at the firm level. Suppose returns to scale at 

the firm level are constant and each firm is constrained by a Cobb-Douglas production 

function with labor and capital inputs. Furthermore, suppose that the output elasticity 

of capital and labor is the same for all firms in the same industry, and that they face 

the same labor and capital costs. Thus, all firms use labor and capital in the same 

proportion. The production of firm � is 

                                                       P� � ��Q�RN���9R�
                                                    (7) 

where P is production, Q is labor, and N is capital.  

Assuming a constant return to scale, the production function at the industry level 

is 

                                     S �  ∑�������R���9R� � T�R���9R�                                     (8) 

where S �  ∑ P�, � �  ∑ Q�,  � �  ∑ N�, and �� is the production proportion of firm � in 

industry O. By conducting a logarithmic transformation of Equation (8) and assuming 

constant returns, U and 1 � U represent the proportions of the labor and capital costs 

in the total cost, respectively.13 

By regressing Equation (9) on the pooled annual time series of a cross-section of 

13 manufacturing industries in Sweden, the elasticity of output with respect to labor U 

can be estimated 

                                   Q� SVW � X  UV Q� �VW  YV Q� �VW  ZVW                                     (9) 

where SVW is production, �VW is the number of workers employed, and �VW is the book 

value of total assets in industry O at time [. The key logic here follows that of Hall 

                                                        
13 A logarithmic transformation of equation (8) gives Q� S � Q� T  U Q� �  �1 � U� Q� �. Based on 

the assumption of constant returns, U and 1 � U represent the proportions of the labor and capital costs 

in the total cost, respectively. 
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(1988). 

The total cost, �VW � �\VW�VW�/UV , including both capital and labor costs, is 

measured as the wage divided by the estimation of UV . From the data, the industry 

level price-cost margin is estimated as the ratio of output to cost: 

                                                    G��VW � SVW/�VW                                                    (10) 

Theoretically, the methodology by Flath relies on the constant returns to scale 

assumption. However, the empirical estimations of returns to scale are somewhat 

confusing. The results in Haskel et al. (1995) and Linnemann (1990), using UK and 

German manufacturing data, show that the returns to scale are invariant. Klette (1999) 

studied Norwegian manufacturing and found declining returns to scale. Basu and 

Fernald (1997) obtained mixed results when using U.S. manufacturing data, which 

show constant and decreasing returns to scale at the firm level. Since the results of 

returns to scale are diverse and there is potential bias in the presence of non-constant 

returns to scale, Flath’s method is still considered to be the better way to measure the 

price-cost margin in this study. 

5. Empirical analysis 

The empirical analysis consists of three parts. First I apply the estimation of output 

elasticity with respect to labor to construct price-cost margin measures for Swedish 

manufacturing in Equation (10). Next, I estimate the effect of import competition on 

labor productivity and determine how the price-cost margin is related to this 

relationship. Finally, imports, divided into three groups, are introduced into the 

regression to investigate how import competition from different groups affects labor 

productivity. 

5.1 Price-cost margin estimations 

Based on the discussion in Section 4.3, the price-cost margin is obtained by the output 

of cost, which is based on the estimations of output elasticity with respect to labor, 

according to Equations (9) and (10). Table 3 shows the results of output elasticity with 

respect to labor and capital in different industries.  

According to the Cobb-Douglas production function theory, the sum of the 

coefficients of labor and capital should equal one. Under this principle, I collect 664 

observations from 13 manufacturing industries in Sweden. Table 3 shows that the 
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industry coefficients for food, beverages, chemicals, machinery, equipment, and 

optical instruments (including watches) are above 0.7. These costs are mostly from 

labor, which is consistent with the expectations.  

Table 3: Estimations of output elasticity with respect to labor and capital in 

different industries, 1998–2008 

Industry Obs. 
^_ ` ^_ a UV  YV 

15 Food products and beverages 66 0.718 0.184 

 
 (17.10) *** (4.32) *** 

17 Textiles 59 0.572 0.402 

 
 (11.23) *** (9.02) *** 

18 Wearing apparels 29 0.487 0.486 

 
 (8.46) *** (9.45) *** 

20 Wood products 55 0.488 0.582 

 
 (8.16) *** (12.05) *** 

24 Chemicals and chemical products 47 0.843 0.248 

 
 (19.26) *** (7.94) *** 

26 Other nonmetallic mineral products 60 0.553 0.315 

 
 (9.24) *** (8.71) *** 

27 Basic metals 32 0.545 0.405 

 
 (2.33) *** (3.15) *** 

28 Fabricated metal products 51 0.724 0.194 

 
 (14.09) *** (4.04) *** 

29 Machinery and equipment n.e.c. 75 0.882 0.127 

 
 (21.18) *** (3.89) *** 

33 Medical, precision instruments 44 0.897 0.133 

 
 (15.04) *** (3.33) *** 

34 Motor vehicles, trailers, and semi-trailers 31 0.737 0.334 

 
 (9.87) *** (7.80) *** 

35 Other transport equipment 54 0.715 0.276 

 
 (10.49) *** (5.39) *** 

36 Furniture, manufacturing n.e.c. 61 0.384 0.592 

 
 (9.03) *** (13.35) *** 

Notes:
 *** represents significance at the 1% level. T-values are in parentheses.  

5.2 Empirical results 

As discussed at the end of Section 2.1 (cf. Equation (6)), the labor productivity of the 

domestic industry is positively related to imports, material intensity, and capital 

intensity, but negatively related to the price elasticity of demand and the price-cost 

margin. However, owing to the limitations of the required data, some variables such 
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as material intensity and price elasticity of demand are not considered in the model, so 

the effect from these missing variables is controlled by other variables.14 The price-

cost margin variable and an interaction variable between import penetration and price-

cost margin can be highly collinear. Using variance inflation factors (VIF-test) to 

solve the multicollinearity problem, the price-cost margin variable is not included in 

the model but left an interaction variable. To verify the impact of import competition 

on labor productivity, including the price-cost margin, at the industry level, the 

following regression equation is estimated, and Table 4 shows the results: 

Q� �GVW � X  b� Q� c��VW bdQ� c��VW : Q� G��VW  be Q� �cVW  

       γg Q� hiVW  ∑ b�ci�W  ∑ b�Sj�kW  ZV��                             (11) 

where �GVW represents the labor productivity of industry O in year [, which is measured 

by value added per employee. c��VW is the import competition, measured by import 

penetration, as discussed above. G��VW is the price-cost margin in industry O at year [ 

and is defined as the output of cost. �cVW is capital intensity, measured by total assets 

per production value, and hiVW is the research and development intensity for industry 

O  at time [ , measured by investment per employee, which shows the impact of 

technology on productivity. According to the Solow model, technology improvement 

is expected to improve labor productivity; therefore, research and development 

intensity is included in the model as a control variable. ci�W and Sj�kW are dummy 

and control variables that represent the industrial categories and years, respectively. b�, 

be , and bg  indicate, respectively, the relationships of import competition, capital 

intensity, and research and development intensity with labor productivity.  bd indicates 

how the price-cost margin affects the impact of import competition on labor 

productivity, and ZV is the residual.  

Table 4 shows the regression results using OLS and fixed- and random-effect 

regressions. In these regressions, the influence from different industries and different 

years has been controlled, and all three estimations give the expected positive signs 

for the coefficient of import competition on labor productivity and are significant. For 

OLS regression, the coefficient of import penetration ( Q� c�� ) is 0.084, which 

indicates that labor productivity will improve by 0.084% when import competition 

increases by 1%. The determination of using fixed-effect or random-effect estimation, 

it should be consult Hausman test result. If the p-value of the Hausman test is larger 

than 0.05, the random-effect estimators are more efficient and should be utilized. The 

random-effect regression, which is the preferred estimator, yields a significant 

coefficient of the positive effect of import competition on labor productivity; the point 
                                                        
14 Firm-level data in Sweden are confidential and not available to the public. 
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estimate is 0.106. This finding is consistent with the conclusions in previous studies 

that used firm-level data (e.g., Bloch and McDonald (2001)).  

Table 4: Effects of import competition on labor productivity with price-cost margin 

in Swedish manufacturing, 1998–2008 

Variables OLS FE RE ln IMC 
(Import competition) 

0.084 0.112 0.106 
(6.00)*** (4.87)*** (5.26)*** ln IMC : ln PCM 

(Import competition*price-cost margin) 
-0.599 -0.612 -0.619 

(-16.35)*** (-15.83)*** (-16.80)*** ln CI 
(Capital intensity) 

0.102 0.018 0.030 
(6.07)*** (1.03) (1.75)** ln RD 

(Research  development intensity) 
0.115 0.074 0.079 

(8.12)*** (6.66)*** (7.10)*** 
Year dummies Yes Yes Yes 
Industry dummies Yes Yes Yes 
Hausman test 

  
0.781 Rd 0.690 Within: Within: 

  
0.625 0.624 

  
Between: Between: 

  
0.536 0.721 

  
Overall: Overall: 

  
0.555 0.672 

VIF-test 1.95 
  

White's test (p-value) 0.053 
  

Durbin-Wu-Hausman  
Chi-square test (p-value) 

0.407 
 

 

Number of observations 664 664 664 

Notes: T-values are within parentheses for OLS and fixed-effects estimations. Z-statistics are in 

parentheses for random-effects estimation. *** and ** represent significance at the 1% and 5% levels, 

respectively. VIF is the variance inflation factor.15 White’s test is employed to test heteroskedasticity; 

tu : homoskedasticity.16 The lagged import penetration are used as instruments in the Durbin-Wu-

Hausman Chi-square test to test potential endogeneity; tv : regressor is exogenous. The industry 

categories are the industry-level control. 

The coefficients of the interaction term of import competition and the price-cost 

margin ( Q� c�� : Q� G�� ) in both the OLS and random-effect estimations are 

significantly negative. These results indicate that the price-cost margin strongly 

                                                        
15 As a rule of thumb, if the largest individual VIF is greater than 10, there is multicollinearity. The 
mean of VIF is at a low value of 1.95 and all individual VIF values are less than 3. Thus, 
multicollinearity is not a considerable problem in OLS regression. 
16  The White’s test result shows that the null hypothesis of homoskedasticity cannot be rejected, 
because the p-value is significant at the 5% level. 
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affects the relationship between labor productivity and import competition, and the 

higher the price-cost margin, the lower the improvement in labor productivity as a 

result of import competition. Thus, the labor productivity of firms with higher price-

cost margin is affected relatively less by import competition.  

Based on the relationship pointed out above, capital intensity and research 

development intensity should be positively related to labor productivity. In all 

regressions, the coefficients of capital intensity and research and development 

intensity are significant and have the expected positive sign.  

In order to assess the potential endogeneity problem arising from import 

competition, I use one- and two-year lagged import penetration as instruments for the 

industry level. Feasible instrumental variables should be correlated with the regressor 

and uncorrelated with the error term. It is important to bear in mind that it is actually 

very difficult to find a perfect instrumental variable. Lagged endogenous variables are 

often used as instrumental variables to test for endogeneity; Lundin (2004) took the 

same approach by employing the instrumental variable to test for the endogeneity 

problem in import penetration. The Durbin-Wu-Hausman test result indicates that the 

regressor is exogenous and cannot be rejected for the specifications because the p-

value is larger than 0.05. In earlier industry-level studies using Swedish industry data 

in the 1980s, Hansson (1992) also could not reject the null hypothesis that import 

shares are exogenous. Since the number of instruments exceeds the number of 

regressors, therefore I need to check whether a regression estimated via instrumental 

variables over-identifies restrictions. The null hypothesis is that the excluded 

instruments are valid instruments. The results of the Sargan test show that the p-value 

is 0.704, which is larger than 0.05, so the null hypothesis is not rejected. Thus, the 

instruments are valid. 

Furthermore, I investigate whether labor productivity is affected more by import 

penetration from high-income countries than by import penetration from non-high-

income countries. The impact of import competition from different countries on labor 

productivity is examined using the following regression equation:  

Q� �GVW � X  bL Q� tc�VW  b� Q� �c�VW  bw Q� �c�VW  bd Q� c��VW : ln G��VW 

                 be Q� �cVW  bg Q� hiVW  ∑ b�ci�W  ∑ b�Sj�kW  ZV��                  (12) 

where tc�VW, �c�VW, and �c�VW are import penetration from high-, middle-, and low-

income countries, respectively, for industry O at time [ as discussed above, that is, the 

import from various country groups in terms of consumption. bL, b�, and bw indicate 

the impact on labor productivity of import competition from high-, middle-, and low-

income countries, respectively.  
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Table 5 outlines the estimation results based on Equation (12) using different 

regressions, that is, OLS, fixed-effect, and random-effect regressions. The random-

effect estimators are more efficient estimates than the fixed-effect estimators since 

they are not rejected by the Hausman test. The OLS estimations show that import 

competition from high-income countries positively affects labor productivity, but 

import penetration from middle-income countries has a weakly negative effect. 

However, the coefficient bw is not significant, and no significant relationship is found 

between labor productivity and import penetration from low-income countries. On the 

other hand, the random-effects estimation reveals that imports from high-income 

countries have a positive effect on labor productivity, but imports from non-high-

income countries have an insignificant effect. The interaction variable of import 

penetration and price-cost margin to be negative and significant; moreover, the capital 

intensity and research and development intensity variables are positively related to 

labor productivity in both OLS and random-effects estimations, which is consistent 

with the findings in the first regressions (Table 4).  

Import competition from middle-income countries does not impose a positive 

effect on labor productivity in Swedish manufacturing. On the contrary, there is a 

weak negative relationship. Reviewing the export-to-import ratio for middle-income 

countries in Table 1, I notice that there is a faster decline trend than there is for the 

high-income countries. A possible explanation is that imports cause Swedish firms to 

face more import competition and may reduce domestic market share, but the share of 

foreign markets is not improved through exports. If this is the case, import penetration 

has no obvious role in promoting labor productivity. On the other hand, the product 

composition of imports in Table 2 reveals a sizeable amount of imports from middle-

income countries for industries such as basic metal and furniture. The negative effect 

of imports from middle-income countries on labor productivity may suggest that these 

imports, rather than being price competing, are cost reducing for Swedish 

manufacturing. A possible justification is that Swedish firms take advantage of low-

cost components from middle-income imports in their production. 

To sum up, labor productivity can be improved by import competition from high-

income countries, but can also weakly decline when imports come from middle-

income countries. No definitive relationship is found between labor productivity and 

import competition from low-income countries. To address the potential endogeneity 

problem, I used the Durbin-Wu-Hausman test with one- and two-year lagged import 

penetration from various country groups as instruments, and the result shows that the 

null hypothesis that regressors are exogenous cannot be rejected. The Sargan test 

result indicates that the instruments are valid because the p-value is 0.211, and the 

null hypothesis that over-identifying restrictions are valid cannot be rejected.  
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Table 5: Effects of import competition on labor productivity in Swedish 

manufacturing by country groups, 1998–2008 

Variables OLS FE RE ln HIL 0.073 0.092 0.085 
(Import competition from high-income ) (4.77)*** (3.68)*** (3.90)*** ln MIL -0.014 0.008 0.007 
(Import competition from middle-income ) (-1.19)  (0.45) (0.45) ln LIL 0.004 0.004 0.004 
(Import competition from low-income ) (1.06)  (0.83) (0.82) ln IMC : ln PCM -0.613 -0.661 -0.667 
(Import competition*price-cost margin) (-15.15)*** (-15.50)*** (-16.40)*** ln CI 0.091 0.018 0.031 
(Capital intensity) (5.33) *** (0.99) (1.80)** ln RD 0.126 0.018 0.079 
(Research  development intensity) (8.58)*** (6.02)*** (6.62)*** 
Year dummies Yes Yes Yes 
Industry dummies Yes Yes Yes 
Hausman test 

  
0.180 Rd 0.712 Within: Within: 

  
0.631 0.630 

  
Between: Between: 

  
0.574 0.718 

  
Overall: Overall: 

  
0.570 0.690 

VIF-test 2.12 
  

Breusch-Pagan test (p-value) 0.068 
  

Durbin-Wu-Hausman  
Chi-square test (p-value) 

0.550 
 

 

Number of observations 614 614 614 

Notes: 
*** and ** represent significance at the 1% and 5% levels, respectively. T-values are in 

parentheses for OLS and fixed-effects estimations. Z-statistics are in parentheses for random-effects 

estimation. VIF is the variance inflation factor. 17  The Breusch-Pagan test is applied to test for 

heteroskedasticity; tu: constant variance.18 The Durbin-Wu-Hausman test uses the import penetration 

from various country groups lagged as instruments to test endogeneity; tv: regressors are exogenous. 

The industry categories are the industry-level control.  

6. Conclusion 

By applying a set of 1998–2008 panel data at the 3-digit level for 65 Swedish 

                                                        
17 Multicollinearity is not a considerable problem in OLS estimation, since the mean of VIF is at a low 
value of 2.12 and all individual VIF values are less than 4.  
18 The Breusch-Pagan test result shows that the null hypothesis of constant variance cannot be rejected, 
because the p-value is larger than 0.05. 
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manufacturing industries, this study aimed to estimate the effects of import 

competition on labor productivity at the industry level and to determine how this 

relationship is affected by the price-cost margin. Furthermore, it identified the imports 

from particular country groups that induce labor productivity growth.  

The findings in the study were as follows: (1) Import competition is positively and 

significantly related to labor productivity at industry level. 19  This indicates that 

imports enhanced labor productivity in Swedish manufacturing industries from 1998 

to 2008. This relationship is consistent with the conclusions in previous studies that 

used firm-level data. (2) The labor productivity of firms with higher price-cost margin 

is affected relatively less by import competition. (3) Labor productivity can be 

improved by import competition from high-income countries, but can also be weakly 

reduced by imports from middle-income countries. There is no definitive relationship 

between imports from low-income countries and labor productivity.  

The main contributions of this study are twofold. First, I identify the general 

characteristics of the industries that increase their labor productivity when dealing 

with a sudden increase in imports in the short term; that is, the industries with low 

price-cost margin and those competing with imports mainly from high-income 

countries. Second, the weak negative effect on labor productivity of imports from 

middle-income countries is obtained. This negative relationship is contrary to the 

expectation. I also provide possible explanations as to why there are differences 

between the empirical studies and theoretical predictions. On the basis of the findings 

of this study, however, I cannot distinguish all factors behind this development. 

Disentangling the various effects from non-high-income countries is a promising area 

for further study. 

 

 

 

 

 

 

 

 

                                                        
19 Labor productivity is calculated as value added per employee, and import competition is defined as 
import penetration. 
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Appendix A Derivations of equations  

I derive considerable supports from Bloch and McDonalds (2001) and Clarke and 

Davies (1982) to get the following process, and all derivations are related to text 

equations.  

1. The first-order condition of profit function (3) for firm � with respect to its output 

���  is: 

���� �! � �"
� �! ���  � � #�� �0�� �!  �� �/�� �!  �� �1�� �!-  

� �"
� 

� 
� �! ���  � � #�� �0�� �!  �� �/��0�

�0�� �!  �� �1��0�
�0�� �!-  

� �"
� 

�� �!7∑  z!&%'� 7∑  ()*(+, �
� �! ���  � � .��  �� �/��0�  �� �1��0� 2 �0�� �!  

� �"
� #1  � ∑  z!&%'�� �!  ∑  ()*(+,� �! - ���  � � .��  �� �/��0�  �� �1��0� 2 �0�� �!  

� 0  

2. According to Clarke and Davies (1982), there are: 

                  
� %! %! � X � �! �!  { � %!� �! � X  %! �!    for all M | � and �0 } X ~ 1�               (A.1) 

                 
� () () � Y � �! �!  { � ()� �! � Y  () �!     N � 1, … , � and �0 } Y ~ 1�               (A.2) 

where X is a parameter which indicates the degree of competition between the firm � 
and other domestic firms, X � 0 states complete competition and perfect collusion is 

reached as X  tends to be 1. In similar, Y  is a parameter indicating the degree of 

competition between the firm �  and the foreign firms, Y � 0  states the complete 

competition and perfect collusion is reached as Y tends to be 1. 

3. Combining equation (A.1) , (A.2) and (3), then: 

       
�"
� ����  X ∑ �V�
L��  Y ∑ ������� �  � � .��  �� �/��0�  �� �1��0� 2 �0�� �! � 0       (A.3) 



26 
 

Equation (A.3) is rewritten in term of 
� �!�0� , then there is: 

                               
� �!�0� � ��7��58�56� 7��5<�56�5�5�. �!7B ∑  z!7C ∑  ()*(+,&%'� 27"                                      (A.4) 

Equation (A.4) can be rewritten as 
� �! �! � �0�0�  , then there is: 

� �! �! � �0�0� �
��56����58����5<���!5�5�. �!7B ∑  z!&%'� 7C ∑  ()*(+, 27" � �0�0�   

� #56�6� :��6�?� 758�8� :��8�?� 75<�<� :��<�?� -: ?����!
�9,@:.��!�� ∑ �z!&%'� �� ∑ �()*(+, 2

�
� �0�0�   

� #56�6� :;6�758�8� :;8�75<�<� :;<�-: ?����!
�9,@:���!� 7B ∑ �z!�&%'� 7C ∑ �()�*(+, �

� �0�0�   

� 456�6� 7#58�8� 956�6� -:;8�7�5<�<� 956�6� �:;<�=: ,>?8��9,@:.A�!7B ∑ Az!&%'� 7C ∑ A()*(+, 2 � �0�0�   

This is a particular derivation process of the equation (4) in this paper. D �
� �  E

�" "E F 0 represents the market elasticity of demand, G��� � "H�  �!I  represents price-

cost margin of products from firm �.  J0� J/�, J1� are the shares of labor cost, material 

cost and capital cost in the total costs respectively, with J0�  J/�  J1� � 1. While  

K��, KL�, K�� 
are the market shares of domestic firms �, M and of foreign firms from 

countries and regions N with  K��  ∑ KL�
L��  ∑ K������ � 1. 

4. Next specific derivation shows the details of taking equation (4) into (5) and 

getting equation (6), then: 

 
� !
 ! � �0!

0! � ∑  �! !
��� : � �! �! � ∑ 0�0!
��� : �0�0�       
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� ∑  �! !
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where K� represents the market share of all products produced by domestic firms in 

industry O. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



28 
 

Appendix B Additional Tables 

Table A1: Classification of country group 

High-income countries Middle-income countries Low-income countries 

Australia Argentina Bangladesh 
Austria Brazil India 

Belgium Bulgaria Pakistan 
Canada Chile Vietnam 

Denmark China 
 

Finland Croatia 
 

France Czech Republic 
 

Germany Ecuador 
 

Greece Egypt 
 

Hong Kong, China Estonia 
 

Iceland Hungary 
 

Ireland Indonesia 
 

Israel Iran 
 

Italy Latvia 
 

Japan Lithuania 
 

Korea Malaysia 
 

Luxembourg Mexico 
 

Netherlands Philippines 
 

New Zealand Poland 
 

Norway Romania 
 

Portugal Russian Federation 
 

Saudi Arabia Slovak Republic 
 

Singapore South Africa 
 

Slovenia Thailand 
 

Spain Turkey 
 

Switzerland Ukraine 
 

United Arab 
  

United Kingdom 
  

United States 
  

Notes: Source from World Bank and U.S Census Bureau, Bureau of Economic Analysis. 
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Table A2: Aggregate total imports and distribution of imports in Swedish 

manufacturing by country groups, 1998 and 2008 

Country group 

Total imports  

(SEK millions) 

∆Total 

imports 

(SEK 

millions) 

Proportion 

of imports  

(percent) 

∆Proportion 

of imports 

(percent) 

1998 2008 
 

1998 2008 
 

High-income 
countries 

374001 679502 305500.7 92.36 
81.6

1 
-10.75 

Middle-income 
countries 

28323.6 145281 116957.1 7 
17.4

5 
10.45 

Low-income 
countries 

2618.43 7828.39 5209.96 0.65 0.94 0.29 

Total 404943 832610.8 427667.7 1 1 
 

Notes: The imports statistics from Sweden Statistics. The proportion of imports is defined as imports 

from various country groups of total imports. 

Table A3: Summary statistics for variables 

Variable Obs. Mean Standard Deviation Min Max ln Y 664 8.422 1.821 3.932 12.273 ln L 664 7.894 1.657 3.738 10.881 ln K 664 8.543 2.076 3.689 13.309 ln LP 664 -0.612 0.354 -2.447 0.881 ln IMC 664 -0.602 0.848 -3.293 2.029 ln PCM 664 0.259 0.367 -1.717 1.493 ln IMC : ln PCM 664 -0.150 0.308 -1.478 1.482 ln CI 664 0.121 0.584 -1.055 2.592 ln RD 664 -2.989 0.749 -6.268 -0.872 

 

Table A4: Correlation matrices 

 
�� �� �� ��� �� ��� : �� ��� �� �� �� �� ln LP 1.000 

    ln IMC -0.063 1.000 
   ln IMC : ln PCM -0.548 0.41 1.000 

  ln CI 0.448 0.09 -0.124 1.000 
 ln RD 0.530 -0.25 -0.403 0.165 1.000 
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Table A5: Variable descriptions 

Variable Description ln Y ln Y=log �deflated industrial production value in SEK millions�. 
Source: SCB/Business Statistics. ln L ln L=log �employment�. 
Source: SCB/Business Statistics. ln K ln K=log �deflated industrial total assets in SEK millions�. 
Source: SCB/Business Statistics. ln LP ln LP=log �deflated industrial value-added output in SEK 
millions / number of persons engaged�. 
Source: SCB/Business Statistics. ln IMC ln IMC=log �share of import / industrial consumption�. 
Industrial consumption = industrial production value + import – 
export. 
Source: SCB/Business Statistics and SCB/Foreign trade 
Statistics. ln PCM ln PCM=log �deflated industrial value-added output in SEK 
millions / total cost�. 
Total cost �C� = wage in SEK millions / output elasticity with 
respect to labor, 1998-2008. (Flath, 2011) 
Source: SCB/Business Statistics. ln CI ln CI=log �deflated industrial total assets in SEK millions / 
industrial production value in SEK millions�. 
Source: SCB/Business Statistics. ln RD ln RD=log �deflated industrial net investments in SEK millions / 
employee�. 
Source: SCB/Business Statistics. ln HIL ln HIL=log �share of import from high-income countries / 
consumption�. 
Consumption = industrial production value + imports by trading 
partners together - exports by industries.  
Source: SCB/Business Statistics and SCB/Foreign trade 
Statistics. ln MIL ln MIL=log �share of import from middle-income countries / 
consumption�. 
Consumption = industrial production value + imports by trading 
partners together - exports by industries.  
Source: SCB/Business Statistics and SCB/Foreign trade 
Statistics. ln LIL ln LIL=log �share of import from low-income countries / 
consumption�. 
Consumption = industrial production value + imports by trading 
partners together - exports by industries.  
Source: SCB/Business Statistics and SCB/Foreign trade 
Statistics. ln IMC : ln PCM The interaction between ln IMC and ln PCM. 
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Table A6: Data descriptions by Swedish manufacturing, 1998-2008 

Industry  Obs. 

Value added per 

employee 
Import penetration 

Average Standard 
Deviation 

Average Standard 
Deviation 

  
15 Food products and 
beverages 

66 0.616 0.179 0.388 0.259 

17 Textiles 59 0.427 0.095 1.037 0.219 
18 Wearing apparels 29 0.419 0.120 1.205 0.202 
20 Wood products 55 0.491 0.114 0.293 0.278 
24 Chemicals and 
chemical products 

47 0.896 0.553 0.868 0.405 

26 Other nonmetallic 
mineral products 

60 0.604 0.167 0.348 0.228 

27 Basic metals 32 0.739 0.195 1.457 1.812 
28 Fabricated metal 
products 

51 0.558 0.124 0.597 0.376 

29 Machinery and 
equipment n.e.c. 

75 0.630 0.144 0.635 0.242 

33 Medical, precision 
instruments 

44 0.598 0.190 0.933 0.231 

34 Motor vehicles, trailers, 
and semi-trailers 

31 0.582 0.150 1.194 1.022 

35 Other transport 
equipment 

54 0.529 0.117 0.592 0.303 

36 Furniture, 
manufacturing n.e.c. 

61 0.465 0.152 0.881 0.323 

Total 664 0.581 0.177 0.802 0.454 

Notes: All the necessary data is from Sweden Statistics database. 

 


