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Abstract 
 
All across the globe there is an increasing focus on policy design to reduce climate 

change. In Sweden billions of Swedish kroner (SEK) are spent on subsidies to private 

firms with the purpose of contributing to a greener economy. However, rigorous 

econometrical evaluations of such programmes are limited. This paper aims to fill that 

gap by analysing the effects of 13 subsidy schemes set up to stimulate green growth. 

Between 2001 and 2009, 129 firms participated in one or several of these schemes. The 

total amount of money distributed amounted to over 1,3 billion SEK. Since the 

programmes aim to increase sustainable growth, effects on employment are in focus. By 

conducting a propensity score matching (PSM) followed by a set of different 

econometrical models, it is concluded that the subsidy schemes have insignificant or very 

small effects on employment.  
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1. Introduction  

Climate change is one of the most important challenges facing the world today. It is a 

multidimensional issue that requires the world to act and governments to take 

responsibility. One important dimension is related to the development of green 

innovation and technology. New technology is needed and existing technologies must 

become cheaper (Stern, 2007). Societies need to become greener. Hence, growth should 

be green.   

 

Publicly funded subsidy schemes are used to stimulate innovation, productivity and 

employment all over the world. Every year the Swedish government spends billions of 

Swedish kroner (SEK) on subsidies to support companies and their activities. For 

instance, between 2011 and 2014 the Swedish government have engaged in a strategy to 

increase the usage of clean technology. The objective is to induce development and 

exports of greener technologies (Tillväxtanalys, 2012).  This paper aims to analyse the 

effect of a set of publicly funded green subsidies effective between 2001 and 2009. 

According to the stated purposes of all chosen subsidy schemes they exist in order to 

create green growth.  

 

The effects of all types of publicly funded subsidy schemes are of great interest and 

importance to the society. Most analyses performed on Swedish subsidy schemes have 

had qualitative approaches and are not based on administrative data (Tillväxtanalys, 

2013). In that sense they are limited. Hence, there is a need for more research on effects 

of subsidies and, in light of recent focus on green policies, green subsidies are particularly 

important. In addition, there is a lack of literature including precise and robust 

evaluations of subsidy schemes world-wide. For example, several studies evaluating 

employment effects of subsidies do not take into account the size of the subsidy (see for 

example Van Reenen et al (2012), Ankarhem et al (2010) and Martin et al (2008)). In 

neither of the mentioned articles has the labour demand function been as precisely 

defined as in this study. Furthermore, the database used for this analysis is unique. It 

includes the full population of firms in Sweden and relevant variables. Finally, it seems 

like green subsidy schemes have not been analysed with respect to growth or firm 

performance. In particular, the subsidy programmes in focus have not been analysed 

with respect to employment.   

 



Do Green Subsidies Increase Employment?               Emma Heikensten              LSE                  
 

 5 

Hence, the chosen subsidies will be evaluated with respect to their effect on 

employment. Employment is a policy relevant variable of growing concern for 

environmental policy making (Fankhauser et al, 2008). It is also argued that green growth 

creates green jobs (Stern, 2007). Thus, it is relevant for the society as a whole as well as 

an important part of a transition towards a green economy.  

 

In addition, since the subsidies aim to create green growth green activities of the funded 

firms are expected to expand. When businesses grow, put new products on the market, 

and increase sales, employment increases. Hence, examining employment effects of the 

chosen green subsidy schemes is line with the common purpose of the subsidy schemes. 

Finally, using employment as a measurement for growth is advantageous since it related 

to the internal characteristics of the firm (Aldrich, 1999). For instance, profit and value 

added (VA) are affected by external factors such as demand for a product (Halvarsson, 

2013). Also, a firm’s profit can be adjusted in the firms’ bookkeeping and Total Factor 

Productivity (TFP) can be problematic to measure adequately, especially for firms in the 

service sector.  

 

The paper is structured as follows: First a theoretical background on subsidies for 

environmental purposes and their effect on employment will be presented. It is followed 

by an overview of the literature on the relation between subsidies in general and 

employment as well as green economic activity and employment. The second part 

contains a description of the data and the subsidies as well as the methodology used. 

Thirdly, some descriptive statistics will be presented. Then, a propensity score matching 

(PSM) method is used and the lines of action, as well as the results of the matching, are 

discussed. This is followed by a section devoted to regression estimations. In the final 

part, the results are discussed and summarized. Some ideas on further research are also 

presented. 

2. Theory  

Public funding of general investments, firm specific costs and research and development 

(R&D) is frequently used as an instrument by Western governments in trying to induce 

firms to embark on a transition towards a greener economy. Generally speaking, the 

subsidies create incentives for firms to become more environmentally aware. The 

preceding section will give a brief overview of theoretical rationalisations behind 
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subsidies. A section presenting empirical evidence on the relationship between 

subsidisation and firm performance, especially employment, follows. Whether or not 

green subsidies can contribute to green growth will depend on this relationship.  

 

2.1 Green subsidies and employment growth 

Traditional microeconomic theory can justify subsidies for environmental purposes. In 

addition, conclusions on the effect of subsidies on employment can be made. The 

theoretical reasoning is based on a number of assumptions, such as perfect information, 

that are explained in detail in Mankiw (2011).  

 

In environmental economics, the lack of well-defined property rights and negative 

externalities from economic activities are two fundamental economic market failures 

(Perman et al, 2011). Industries pollute the air and emit greenhouse gases that cause the 

climate to change.  To a substantial degree this happens due to incorrect economic 

incentives. Neither producers nor consumers bear the financial burden of the damage 

created by their emissions. Hence, emission levels will be greater than what would be 

optimal for society.  Different instruments of control can be used to steer incentives and 

the behaviour of firms and consumers towards the socially optimal outcome. An 

appropriately specified subsidy will manage to induce economic actors to behave in a 

socially more effective manner.  

 

When the pollution level is higher than what is socially optimal there are efficiency 

reasons for paying to reduce emissions. The subsidy schemes analysed in this paper are 

related to green growth and innovation. The idea is to increase the use of green 

technologies. If green technology substitute dirty technology emissions will decrease.  

 

A theoretical simplification of conceivable effects can be explained as follows. Firstly, 

when a subsidy for green production is introduced, the production costs of the green 

product are expected to decrease. The supply of the green product increases. The 

increase in supply reduces the costs to the consumer and, hence, the quantity demanded 

is increased. Subsidising environmental firms will decrease the relative price of green 

products. This yields an increase in consumer demand on these products under the 

assumption that green produce is a normal good (Mankiw, 2011).  
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When demand for a product is increased more employees are needed to supply a 

corresponding amount. Thus, demand for labour increases. The increase in demand 

increases the number of working hours, hence, employment (Mankiw, 2011).  

 

In sum, green subsidy schemes give economic incentives to reduce emissions. They can 

encourage firms to reduce the costs of clean production. If the clean products substitute, 

partly or fully, the dirty ones the economy will become greener. In addition, if the cost of 

a product is lowered, prices are likely to be lowered and more of the product will be 

demanded. Thus, more production factors, such as labour, will be needed and jobs are 

created.  

2.2 Empirical work 

The empirical literature on effects of green subsidy schemes on firm performance and 

growth is limited. There are however, several papers focused on the effect of other types 

of subsidies on different economic performances indices.  

 

Employment effects of subsidies are emphasised by Wren (2005) who evaluates the 

Regional Selective Assistance (RSA) in the UK. The program seems to have had positive 

effects on employment. Wren (1994) draws similar conclusions. Likewise, Van Reenen et 

al (2012) analyses the RSA and conclude positive effects employment. In the latter study 

the effects were evaluated with a so-called Instrumental variable (IV) technique (see for 

example Stock & Watson (2007)). In sum, the effect of the subsidy on employment was 

positive (Van Reenen et al, 2012). Positive employment effects of subsidy programs were 

also found by (Martin et al, 2008). Ankarhem et al (2010) examine Swedish subsidies. 

They use a Propensity Score Matching (PSM) technique followed by a Difference-in-

Difference (DiD) estimation. Versions of both these techniques will be used in this paper 

and are discussed further in section 3.2. Their evaluation indicates that subsidies have no 

effect on returns to equity and ambiguous effects on employment when analysed year-

by-year. All in all it seems like the subsidies have had slightly positive effects on 

employment.  

 

In this paper a range of different regression specifications will be used. Harris & 

Robinson (2004) and Harris & Trainor (2005) analyse productivity effects of subsidies by 

using a similar General Method of Moments (GMM) model to what is used in this paper. 

Harris & Robinson (2004) confirm that subsidised firms in the UK do not have a higher 
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productivity than non-subsidised firms situated in the same region. In contrast, Harris & 

Trainor (2005) find positive effects of subsidies in Northern Ireland.  

 

With respect to green subsidy schemes it seems like employment effects have not been 

analysed. However, some studies have been made on the effects following the adoptions 

of green technologies. Getzner (2002)  and Kammen et al (2004) both write that 

environmental technologies increase employment. Rennings et al (2004) examine green 

innovation and establish that the employment effect of an innovation depends on the 

type of the innovation. Green or not, employment growth is affected by additional 

parameters. Linder et al (2011) do not discuss employment but evaluates environmental 

firms in Sweden and discover that these perform worse than average in terms of profit. 

There is a lack of studies evaluating effects of green subsidies on firms’ economic 

performance or employment. In sum, judging form the existing literature it is not clear 

whether the clean technology firms will contribute to employment growth. 

3. Method & Data 

To analyse the effects of green subsidies on company performance a dataset including 

different subsidy schemes and panel data over firm characteristics will be used. Among 

the subsidy schemes a subset of green subsidies will be in focus.  

3.1 Description of the database 

The data on firm characteristics comes from Statistics Sweden database on individual – 

and firm characteristics (Individ och Företagsdatabas: IFDB). It contains data on all 

individuals, firms and workplaces in Sweden (Eliasson et al, 2012:06). There are over 

11million observations on firm data, stretching from 1986 to 2011. The variables include 

detailed financial information on industry, location, production, income and number of 

employees. Merging the datasets with subsidies with the firm data makes it possible to 

evaluate the effectiveness of the various programs (Eliasson et al, 2012:06). 

 

The database on subsidies was put together by the Swedish Agency for Growth Policy 

Analysis (Tillväxtanalys). It contains several governmental subsidy programs and their 

recipients.  Most beneficiaries are private firms. The size of the programmes varies but 

the total spending is large. Many actors have been involved. The agencies managing the 

programmes are the Swedish Agency for Economic and Regional Growth 
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(Tillväxtverket), the Swedish Tax Authority (Skatteverket), Sweden’s Innovation Agency 

(VINNOVA), the Swedish Energy Agency and ALMI (an organisation supporting firms 

with advisory service, loans, venture capital and incubation) (Eliasson et al, 2012:06).  

 

For the purpose of this study, a subset of green subsidies will be analysed. They are 

distributed by VINNOVA. VINNOVA’s mission is to “promote sustainable growth by 

improving the conditions for innovations as well as funding needs-driven research” 

(Johnson, 2013). The database includes over a hundred different subsidy programmes. 

The 13 programmes presented in Table 1 are chosen specifically for succeeding analysis. 

The reason being that the primary purpose is to support green growth through 

innovation and technology. Efficiency in production, energy consumption, logistics, and 

transport are areas of focus. The programmes are examined between 2001 and 2009.  

 

When the programmes were merged and matched with the company data it became clear 

that several firms received support from different programmes during the same year.  

Thus, the number of firms and observations was larger before the merge. This 

discrepancy can, for instance, be explained by the fact that the same firm can receive 

payment within the same subsidy programme recurrently during one year.  A firm can 

also be receiving money as a part of one or more programmes during the same year. 

Finally, many subsidy programmes stretches over a couple of years. Thus, to make the 

data set appropriate for further analysis subsidy payments to one firm occurring the same 

year are aggregated. Thus, in the final data set there is one observation per firm and year. 

Hence, 344 observations are analysed over 129 participating firms, giving an average 

programme length of about 3 years.  

 
Table 1 Green subsidy programmes 

Programme Primary purpose Obs. Firms Total SEK 
distributed 

 

Employees 
in treated 

firms 

Bio Nano IT Achieve global cutting-edge 
competitiveness in the 
BioNanoIT field and thus 
contribute to sustainable 
economic growth 

7 2 5 601 000 1 

Innovations for a 
sustainable future 

Contribute to fulfilling Sweden's 
environmental-political goals 

37 23 39 111 318 1-2270 

Sustainable future Contribute to sustainable 
growth 

7 4 10 100 000 1 
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Green materials Contribute to sustainable 
growth by increasing usage of 
renewables in production.  

27 4 33 382 500 1-229 

Innovative logistics 
and transport of 
goods 

Develop logistics and transport 
of goods towards more effective 
and sustainable systems  

39 17 21 108 000 1-2048 

Innovative 
vehicles, vessels 
and systems 

Develop research environments 
to produce environmentally 
friendly transportation 
techniques  

47 22 19 806 098 1-2050 

Infrastructure and 
efficient transport 
systems 

Develop the transportation 
systems in Sweden and 
contribute to sustainable 
growth.  

97 19 57 596 964 1-2270 

VINNOVA 
Growth 

Encourage sustainable growth 38 14 57 176 787 1-13 

Vehicle strategy 
research and 
innovation 

Meet strategic needs of the 
industry and the society’s need 
for safe and environmentally 
friendly transportation 

161 19 265 262 210 1-13808 

Green Nano Shorten the time to 
commercialization of Nano 
techniques for a better 
environment 

11 4 30 630 448 1-19 

Environmental 
and energy 
technology 

Strategically develop 
environmental technology  

25 18 12 693 512 1-8843 

Industrial 
biotechnology 

Support development of 
biotechnology to contribute to 
green growth 

11 5 18 142 500 3-623 

Green cars Support development of 
environmental technique for the 
car industry 

417 29 743 706 528 1-19751 

Total   924 180 1 314 317 865  

Total after merge  344 129   

 
 

The aggregation of programmes and observations is essential for the continuation of the 

analysis. However, it can be criticized since, for example, the selection criteria could 

differ somewhat between the programmes. Different technologies are in focus. From 

Table 1 it is evident that there are differences in employees of the firms included in each 

one of the programmes. Hence, the number of employees does not seem to be a 

selection criterion to let firms participate. However, the aggregation makes it impossible 

to know if some programmes perform well and some others do not. Nevertheless, all 

programmes are administered by the same governmental agency. In addition, all 

programmes aim at improving the firms’ possibilities to contribute to sustainable growth. 

Taken together, to evaluate effects of green subsidy schemes in Sweden, the composition 

of programmes is relevant and valid. 
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The aggregation of programmes and observations is essential for the continuation of the 

analysis. All chosen programmes are administered by the same governmental agency and 

have the same purpose. It also seems like the size of the firms in terms of employees did 

not affect how firms were selected to take part in neither of the subsidy programmes (see 

the right most column in Table 1). But, they focus on different technologies. And clearly, 

the aggregation makes it impossible to know if some programmes perform well and 

some others do not. However, for the purpose of the analysis the selection of 

programmes and the aggregation is appropriate.  

 

To be able to pursue an analysis the data set is cleaned. Companies with zero employees 

are deleted. Similarly, firms with negative values on variables such as net turnover, fixed 

assets and production value, that should not be negative, are deleted. Luckily, these issues 

with the data resulting in deleted observations do not affect the number of treated firms 

or observations.  

 

The following analysis also requires (re)-defining some variables. For instance, all 

relevant variables are adjusted for changes in consumer price index (CPI), corresponding 

to price level of 1980. This is done in accordance with Statistics Sweden (see Statistics 

Sweden (2013:1)). Also, a dummy variable describing whether a firm is a part of the 

manufacturing or the service sector is created. The latter is created on the basis of 

Statistics Sweden firm categorisation (see Statistics Sweden (2013:2)). All variables are 

presented in Table 2.  
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Table 2 Variables used in analysis 

Variables used and discussed in the analysis 
𝒗𝒂𝒊𝒕 Value added CPI adjusted value added 
𝒍𝒑𝒊𝒕 Labour productivity CPI adjusted Value added 

divided by number of employees 
𝒘𝒊𝒕 Wages  CPI adjusted total costs of labour 

divided by number of employees 
𝑳𝒊𝒕 Number of employees Number of employees 

𝐥𝐧  ( 𝑳𝒊𝒕) Ln of the number of employees  Ln of number of employees 
𝒔𝒖𝒃𝒊𝒕 Subsidy CPI adjusted subsidy payment 

𝒔𝒖𝒃𝒊𝒕/𝑳𝒊𝒕 Subsidy intensity CPI adjusted subsidy payment 
divided by the number of 
employees  

𝒎𝒂𝒏𝒖𝒊𝒕 Manufacturing Dummy telling whether the firms 
are categorised as manufacturing 
(1) or service (0) companies.  

𝒕𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒕 Treatment Dummy for all firms that are 
treated, before and after 
treatment (1) or if never treated 
(0).  

𝑬𝑩𝑰𝑻𝒊𝒕 Profit CPI adjusted Earnings Before 
Interest and Taxes (EBIT) 

𝑫𝑳𝒊𝒕 Labour growth The number of employees year 
t+1 minus the number of 
employees year t divided by the 
number of employees in year t 

𝑻𝒕 Time specific effects Variable catching effects 
occurring to all firms at a specific 
point in time.  

𝜸𝒊 Firm specific effects Variable catching characteristics 
of firms that are constant over 
time.  

𝑨𝒔𝒔𝒆𝒕𝒔𝒊𝒕 Assets CPI adjusted fixed assets  
𝑻𝒖𝒓𝒏𝒐𝒗𝒆𝒓𝒊𝒕 Turnover CPI adjusted net turnover  

 

3.2 Methodology†  

Different statistical and empirical models will be used to evaluate the effects of the green 

subsidies on employment.  

 

When policy programmes of this type are examined selection bias can cause problems to 

the analysis (Stock & Watson, 2007). The sample of firms admitted to participate in the 

subsidy schemes (the treated firms) is unlikely to be random. The treated firms might be 

selected because they perform better or worse than untreated firms. This creates an 

endogenity problem. To deal with this issue the PSM method is used. PSM uses the 

probability of being assigned a certain treatment to match objects in econometrical 

analysis. When the propensity score is calculated the data can be adjusted and biases in 

                                                
† There are technological limitations related to the external server where the data base is. The access 
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matching can be reduced (Rosenbaum & Rubin, 1983). Hence, the control group will be 

similar to the treated group and endogenity issues will be reduced.  

 

The treated firms are matched with one peer firm the year before they receive their first 

subsidy. Some firms, receiving subsidies the first year that they exist, will be matched that 

year. Thus, PSM is done on a year-by-year basis. After the peer firms are established all 

observations belonging to each peer will be included in the control group. There are 

several advantages finding matches year-by-year instead of searching among all 

observations. Primarily, the year-by-year matching assures that firms in the control group 

are active during the same time period as the treated firms. This could reduce important 

time effects. 

 

After the matching exercise some descriptive statistics are calculated. For example, mean 

values of relevant variables are presented in and compared between different groups. The 

statistics support the econometric analysis and will give a hint of the final result. 

Subsequently, a labour demand function is specified in accordance with Hamermesh 

(1993). The logarithm of number of employees is used as dependent variable. The 

independent variables used as control variables are the log of CPI adjusted wages and 

value added (VA). Finally, the variable of interest is the intensity of the subsidy. The 

intensity is measured as the log of the size of the subsidy divided by the number of 

employees that same year. There are at least two advantages with using log of the 

intensity of the subsidy instead of the logarithm of the subsidy. Firstly, many firms are 

not receiving subsidies and firms receiving subsidies some year are not treated at other 

points in time, we will have a problem taking the log of zero. Using the subsidy intensity 

this problem is reduced. In addition, the subsidy intensity allows us to consider the size 

of the subsidy relative to firm size. All variables used in the analysis are presented in 

Table 2.  

 

The functional form used for the regressions is based on well-known theoretical work by 

Hamermesh (1993). The founding model, shown in equation (1) emanates from the 

following model: ln( 𝐿) = 𝛼 + 𝛽 ln 𝑤 +    ln 𝑌  (Hamermesh, 1993, p. 30). Assuming 

no adjustment costs in L. Employees and wages are used similarly in the models of the 

succeeding analysis. However, the variable ln 𝑌  is the log of output. In the proceeding 
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analysis it is assumed to correspond to variables such as VA and capital. But, without loss 

of generality capital is assumed to be fixed for each company over the relevant years.  

 

Hence, the determinants of employment are formalized as follows:  

 
ln  ( 𝐿!") = 𝛼 + 𝛽! L1. ln(𝑠𝑢𝑏!"/𝐿!!)+  𝛽! L2. ln(𝑠𝑢𝑏!"/𝐿!")+ 

+  𝛽!L1. ln 𝑤!" +   𝛽!L2. ln 𝑣𝑎!" +   𝛽!𝑇! +   𝛽!𝛾!                                                      (1) 
 
Dependent variables that are preceded by L1 or L2 are lagged one or two periods, 

respectively. Thus, the employment in period t  for firm i  is assumed to depend on VA 

and wages in the previous period. The subsidy intensity is assumed to affect employment 

in two years past the year in which the payment occurred. Choosing lagged variables can 

be motivated by inertia on the labour market (Ohlsson, 1993). Ohlsson (1993) argues 

that the employment peaks 8 months after a subsidy payment and that the duration of 

the employment effects corresponds to 18 months. Hence, lagging the subsidy intensity 

at least one year seems reasonable. However, investments in green activities often 

involve capital investments with benefits arriving in the long run (Wannefors & 

Alfredsson, 2012:10). Thus, more years might be of interest. Hence, the number of lags 

that could be of relevance are examined. In all examined regressions VA and wages are 

lagged one period. The evaluation of number of relevant lagged periods of the subsidy 

intensity starts out with lagging four years. That is, four lagged terms are included in the 

regressions. Four specifications are tested, two including all firms; an OLS specified as 

equation 1 including dummy variables and a fixed effects model, and two including only 

the treated firms; an OLS including a dummy for manufacturing and a fixed effects 

model. The results are similar across the different models. When the subsidy intensity is 

lagged three or four years the effects of the subsidy are consistently insignificant. 

However, when two lags are included (for the first and the second year after the 

payment), the models estimate slightly different results. In the end, it seems like the 

models including lagged variables from the first and the second year after the subsidy 

was paid are of relevance. 

 

With equation 1 as a starting point different econometric models will be used to analyse 

output and test robustness. The models used with this specification are OLS, GLS and 

fixed effects. Firms characteristics, such as dummies on industry affiliation and whether 

the firm is selected to be treated or not, are included in the OLS. In the fixed effects 
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model these characteristics are accounted for. We start with the simple models and then 

move on to the more elaborate.  

 

An Arellano-Bond (AB) GMM model will also be used.  The specification looks slightly 

different from before. On top of the variables in equation 1, it also includes the number 

of employees the firm had during the previous year as a dependent variable.  

 

ln  ( 𝐿!") = 𝛼 + 𝛽! L1. ln(𝑠𝑢𝑏!"/𝐿!")+  𝛽! L2. ln(𝑠𝑢𝑏!"/𝐿!")+ 
+  𝛽!L1. ln 𝑤!" +   𝛽!L1. ln 𝑣𝑎!" +   𝛽!L1. ln 𝐿!" + 𝛽!𝑇! +   𝛽!𝛾!                            (2)                       
 
 

AB is used to create dynamic panels. When analysing employment it is easy to argue the 

existence of inertia on the labour market. Hence, creating a dynamic panel with a lagged 

independent variable among the dependent variables is appropriate. However, this clearly 

creates an endogenity issue. The AB model copes with this by creating an instrument 

matrix including lagged differences of the dependent variable over time (Arellano & 

Bond, 1991). Since differences are used, firm fixed effects are accounted for. Thus, only 

variation over time becomes relevant.  

 

There are several issues that can complicate the analysis. For instance, omitted variable 

bias could be important. Omitted variable bias can cause regressors and error terms to be 

correlated. Thus, the β coefficients could be biased and inconsistent (Stock & Watson, 

2007).  In particular this could be a problem in the OLS regressions. However, 

occurrences affecting all firms at different points in time are corrected for with yearly 

time-dummies. Time-dummies are included in all models and specifications. 

Unobservable firm characteristics are accounted for in the fixed effect-model as well as 

the AB specification. This will reduce omitted variable bias additionally.  

 

Although firm characteristics staying the same over a number of years will be controlled 

for, other issues or omitted information could cause problems. For instance, 

complications due to autocorrelation, attrition, functional specification and reversed 

causality, and errors in variables could be problematic (Stock & Watson, 2007).  

 

Serial correlation occurs when error terms in a panel data regression are correlated over 

time for specific regressors. This could be an issue due to omitted unobservable factors. 
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It could be a problem if the dependent variable, thus, ln of the number of employees, in 

one year is correlated with itself in pervious years. In this case controlling for fixed 

effects could reduce the problem. However, if serial correlation is still present when fixed 

effects are controlled for a Generalized least square (GLS) model can be of practical use. 

The GLS model can, better than the OLS, control for autocorrelation in time series data 

(Gujarati, 2003).  

 

Another issue is attrition. Both firms that have been treated and those that have not 

might have entered of exited the market and, thus, the data set, during 1997-2011. If the 

attrition is related to the treatment it might lead to selection bias. Thus, it could bias the 

estimator. However, in this case inclusion in a subsidy programme is not likely to induce 

firms to exit. But, it might encourage firms to enter the market. All in all, effects of 

attrition related to the green subsidy programmes are likely to be small, hence, not an 

issue for the analysis.  

 

Two clear advantages with this study compared to many studies previously performed on 

the relationship between subsidies and employment are the functional form 

characteristics as well as the fact that the full population administrative governmental 

data used allows for unique and precise analyses. Thus, functional form specification 

errors and errors in variables are likely to be small. These advantages, as well as the 

robust econometric methodology will make it easier to generalize the results.   

4. Descriptive statistics 
The data set used for analysis includes almost 600 thousands firms and 3,5 million 

observations. Among these, 129 firms have received support from one or several of the 

13 green subsidy programmes. The firms are categorised into manufacturing and service 

sector. As shown by Table 3 there are consistently more firms in the service sector than 

in the manufacturing sector. However, the ratio between manufacturing firms and 

service firms is larger among the firms that are subsidised than among the untreated 

firms.  

 

 
Table 3 Treated and untreated firms and industry belonging 

 Total nr. of 
observations 

Total nr. 
of Firms 

Manufacturing 
firms 

Service 
firms 

Firms in other 
sectors 
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Treated firms 1 377 129 39 86 4 
Untreated firms 3 411 995 573 800 47 970 448 439 77 391 

All firms 3 413 372 573 929 48 009 448 525 77 395 
 
The selection criteria of the subsidy programmes can, to some extent, be examined by 

looking at differences between the treated and the untreated firms. Table 4 display 

differences in firm performance between treated and untreated firms. It seems like, on 

average, the treated firms perform better than the untreated firms with regards to labour 

productivity, VA and labour growth. Consequently, it seems like well performing firms 

are selected to take part in a subsidy programme rather than other firms, not performing 

as well. However the standard deviations are large. 

  
Table 4 Differences in economic performance between treated and untreated firms 

 LP VA Profit DL 
Treated firms 1,85 

(3,57) 
1840,71 

(6803,136) 
1,78 

(45,17) 
0,36 

(4,12) 
Untreated firms 1,75 

(13,16) 
21,10 

(381,82) 
2,38 

(126,13) 
0,12 

(13,01) 
 
Table 4 show that treated firms perform better than untreated firms with respect to all 

variables except profit. This is not the case when the firms are divided into 

manufacturing and service sector. Table 5 below display some variations between firms 

affiliated to different industries as well as treated and untreated firms. For the treated 

firms, manufacturing firms consistently perform better. Both in term of labour 

productivity, VA, profit and labour growth. However, when examining the same 

variables for all of the untreated firms the results are different. Only VA is higher for the 

manufacturing firms than in the service sector. On the whole, the sector seems to be 

quite similar for the untreated firm with respect to the displayed set of variables. The 

differences, especially with respect to in the group of treated firms, motivate the 

inclusion of a manufacturing-dummy in the following regressions.  

 
Table 5 Differences in firm performance between treated and untreated firms depending on industry 

 Manufacturing Service 

 LP VA Profit DL LP VA Profit DL 

Treated 2,00 
(1,98) 

4511,72 
(10685,39) 

5,50 
(28,92) 

0,54 
(5,70) 

1,73 
(4,30) 

322,76 
(1005,47) 

-0,40 
(53,42) 

0,25 
(2,84) 

Untreated 1,61 
(2,87) 

56,38 
(846,54) 

3,14 
(141,09) 

0,11 
(3,04) 

1,78 
(14,99) 

17,44 
(282,17) 

2,38 
(131,50) 

0,13 
(14,92) 

 
Firms can also be characterised by their size. Table 6 displays mean values of the 

different variables, both for treated firms and untreated firms divided into subgroups 
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depending their number of employees.  There seem to be some differences between the 

four firm sizes. Differences between the subgroups are similar within the untreated and 

the treated firms. Labour productivity increases with the size of the firm and is similar 

between the treated and the untreated firms. Similarly, VA increases with size but the 

increase is more apparent for the treated than the untreated firms. Profit is quite stable 

for firms with less than 300 employees for the large group of untreated firm. But, big 

firms, with more than 300 employees display much larger profit on average. A similar 

development is found under the variable labour growth of the untreated firms. The 

largest firms seem to grow in a much quicker pace than the smaller firms. The small 

treated firms show a negative profit, increasing quickly with size, and then decreasing 

again for the big firms. Labour growth is similar, showing lower values for the largest 

firms than for the medium size firms. These various differences motivate a division of 

firms with respect to firm size as a part of the econometric analysis. 

 
Table 6 Differences in firm performance between treated and untreated firms depending on firm size 

 Untreated firms 
Employees Obs LP VA Profit DL 

1-4 2 459 135 1,72 
(15,35) 

3,06 
(19,06) 

2,35 
(131,04) 

0,04 
(0,40) 

5-39 853 691 1,78 
(3,51) 

20,98 
(45,39) 

2,30 
(99,64) 

0,22 
(1,11) 

40-299 88 031 2,17 
(2,61) 

198,16 
(322,70) 

3,09 
(170,00) 

0,44 
(4,83) 

300 + 11 138 2,56 
(2,84) 

2612,91 
(6946,90) 

8,46 
(304,47) 

5,15 
(212,84) 

 Treated firms 
Employees Obs LP VA Profit DL 

1-4 393 1,42 
(5,30) 

2,77 
(7,67) 

-1,87 
(74,66) 

0,12 
(0,52) 

5-39 345 1,42 
(2,44) 

18,35 
(46,97) 

4,42 
(39,50) 

0,24 
(1,06) 

40-299 302 2,16 
(3,54) 

313,40 
(427,71) 

4,68 
(15,24) 

0,87 
(7,71) 

300 + 337 2,52 
(1,10) 

7218,39 
(12284,51) 

0,72 
(3,82) 

0,26 
(3,46) 

 
Finally, Table 7 displays the treated firms before and after treatment. On average, it 

seems like the firms perform worse in terms of labour productivity, labour growth, and 

profit. However, average VA and the average number of employees seems higher after 

the treatment than before. Considering all variables, it seems like the effects are 

ambiguous.  
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Table 7 Differences in economic performance between treated firms, before and after the first payment 

 Obs L LP VA Profit DL 
Before 
treatment 

652 509,88 
(1584,41) 

1,88 
(3,90) 

1453,21 
(5403,35) 

2,11 
(64,86) 

0,70 
(6,21) 

After 
treatment 

725 814,37 
(2592,19) 

1,83 
(3,25) 

2189,19 
(7839,22) 

1,48 
(9,75) 

0,10 
(0,69) 

 
All in all, treated firms seem to perform better than untreated firms. But, industry 

affiliation and firm size seems to matter. Treated manufacturing firms perform better 

than the untreated peers. Among service firms the relationship is not as evident. 

Generally, treated firms with between five and 300 employees seem to perform better 

than untreated firms in the same size. But, treated firms with less than five and more 

than 300 employees perform worse. The treated firms do not seem to perform after the 

subsidies are paid. But, standard deviations are large and without further analysis few 

conclusions should be made. 

5. Selection criteria and the formation of a control group 

The matching is performed in line with the PSM method (see Rosenbaum & Rubin, 

(1983)). Each treated firm is matched the year before they receive their first subsidy 

payment. Since the matching is made on a yearly basis each firm gets one peer 

observation the same year. This makes it possible to compare the development of both 

firms over time.  

 

Table 8 below presents the results from a logit estimation over the eligibility criteria of 

receiving a subsidy. The dependent variable is the log of the odds that a firm will be 

selected to participate in one of the green subsidy schemes. The model is specified as 

follows: 

 

log 𝑂𝑑𝑑𝑠  𝑜𝑓  𝑟𝑒𝑐𝑒𝑖𝑣𝑖𝑛𝑔  𝑎  𝑠𝑢𝑏𝑠𝑖𝑑𝑦 = 𝛼 +   𝛽! ln 𝑤!" +   𝛽! ln 𝑣𝑎!" + 
+  𝛽!𝐴𝑠𝑠𝑒𝑡𝑠!" +   𝛽!𝐷𝐿!" + 𝛽!𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟!" + 𝛽!𝐸𝐵𝐼𝑇!" + 𝛽!𝑀𝑎𝑛𝑢!"                          (3) 
 
 
The low pseudo R-squared tells us that there might be other variables explaining which 

firms are eligible for support. However, the results indicates that VA, wages and net 

turnover increase the odds of a firm receiving support from one or more of the 13 green 

subsidy schemes.  
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Table 8 Logit: Odds of receiving a subsidy 

PSM processes can be conducted in various ways. In 

this case, matches have been made year-by-year. This 

implies that matching needs to be conducted up to 

ten times. One for each year from 2000 to 2009.  

When each of the treated firms has a matching 

observation among the untreated firms all 

observations affiliated with that untreated firm are 

included in the control group.  

 

Each yearly matching is tested with a covariate 

imbalance test. This test measures the suitability of 

the matching. For example, it provides information 

about the difference between the treated and the 

control group compared to the difference between 

the treated and all untreated firms. In addition, the imbalance test also provides a t-test 

for each variable. Differences in mean values are compared between the treated and the 

control group are compared across all variables. Thus, the null hypothesis is that the 

mean value of each variable is the same in the treated as in the control group. In the ten 

matching processes performed for the purpose of this analysis there are only a few 

matches made per year. The sample sizes are small and, hence, the t-statistic is reduced. 

Hence, despite increased differences in mean values, the null hypothesis is seldom 

rejected.  

 

Various matching processes are performed to find an appropriate control group. Finding 

suitable matches turned out to be difficult. Different options were tested to find larger 

control groups and different sets of variables were used. All in all, a spectrum of different 

specifications was tested in the search for an appropriate control group. The control 

groups created a long the way were all different from the treatment group in the 

examined variables. In many variables they were even more different from the treated 

group than the full sample of firms was. Two control groups are displayed below. Both 

of them are more different from the treated group than the full sample of firms is.  

 

 (1) 
LOGIT 

Ln of wages 
 

0,507** 

Ln of VA 
 

0,665*** 

DL 
 

-0,011 

Fixed assets 
 

0,000002 

EBIT 
 

0,00004 

Turnover 
 

0,000002** 

Manufacturing# 

 
0,042 

Observations 2 611 710 
Pseudo R 0,112 
*** significance level of 1%, ** significance 
level of 5%, * significance level of 10% 
#manufacturing is a categorisation  
variable determining which industry  
a firms belongs to (0= service sector,  
1= manufacturing, 2=other) 
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The difficulties involved in finding an appropriate control group could be a consequence 

of the heterogeneity among the firms in the treated group (see for example Caliendo & 

Kopeinig (2008)). Other reasons for the difficulties could be related to the choice of 

variables and specification. This issue is discussed by Hill (2008), with regards to the 

usage of PSM in medical studies. Also, the low value of pseudo R-squared displayed in 

Table 8 indicates that there are other criteria determining eligibility of the subsidy 

schemes. This could also affect the likelihood of finding an appropriate control group 

(Angrist & Pischke, 2009).‡  

 
Descriptive statistics of the control groups is shown in Table 9 below. Clearly, the group 

including all untreated firms is more similar to the treated group than any of the two 

control groups. Control group spec1 in Table 9 is found by matching all variables in 

equation 3. It is more similar to the treated group than the control group that is matched 

on fewer variables and, thus, chosen for the analysis. 

 
Table 9 Differences in economic performance and variables used for matching between treated firms, 
untreated firms and control groups 

 LP VA Profit DL Ln of 
wages 

Ln of 
VA 

Turnover Assets 

Control spec1 1,39 
 

4,76 
 

1,34 
 

0,09 
 

-0,57 0,80 12,07 2,12 

Control spec2 1,06 2,12 3,37 0,06 -0,80 0,27 5,68 0,54 

Treated 1,85 
 

1840,71 
 

1,78 
 

0,36 
 

0,15 4,30 8475,20 1196,60 

All untreated 1,75 
 

21,10 
 

2,38 
 

0,12 
 

-0,43 1,36 75,53 9,84 

 
Since the control groups are not perfect matches to the treated group endogenity and 
selection bias will not be corrected for. Thus, the results from regressions with this 
control group need to be treated with caution. 

6. Econometrical result 

Regressions are performed on different compositions of firms. To begin with some 

regressions where all firms are included will be presented. Then the control group will be 

used. Finally, the effects of the subsidy schemes will be evaluated by only looking at the 

treated firms.  

                                                
‡ Again the access to the external server induces technological restrictions. Some commands and options 
could not be used.  
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6.1 Results including all firms 

Table 10 shows four regression estimations including the full set of firms, treated and 

untreated. The analysis emanates from the simple OLS specified as equation 1. The OLS 

estimations were tested for heteroscedasticity with the Breush Pagan test, which turned 

out significant. Hence, only robust estimations are presented. In all models time period 

dummies are included, catching yearly effects applicable to all firms on average. The 

yearly dummies will, for instance, catch effects of a changing political environment as 

well as changes in the state of the market. A Hausman test was performed to decide 

whether a random effect or a fixed effects model would be more appropriate. The test 

clearly indicated that working with fixed effects is more suitable. Thus, in model 5 firm 

fixed effects are controlled for.    

 

Model 2 does not include any additional firm characteristics on top of VA and wages, as 

presented in equation 1. The inclusion of the manufacturing dummy, in model 3, changes 

the results marginally. However, the subsidies do not seem to the affect employment in 

either of the models.  

 

In model 4 a dummy for treated firms is included.  Thus, the model becomes a version 

of the DiD model. Usually a DiD include dummies for the treatment and for the period 

post treatment as well as the interaction of these two terms (the DiD estimator). In this 

case, there is no obvious date at which the treatment begins. Hence, the effect of post-

treatment variable is supposed to be picked up by the time period dummies. The 

interaction term corresponds to the intensity of the subsidy. Model 4 includes the control 

variables; VA and wages. Apart from these variables all other firm characteristics are, on 

average, assumed to be the same for the treated and the untreated group. The 

specification changes the effects of subsidy programme compared to model 2 and 3. The 

treatment dummy is positive, thus, the treated firms perform better than the untreated 

firms. The inclusion of the treatment dummy also makes the effect of the subsidy 

significant and negative after one year. However, in the following fixed effects model, 

taking into account all types of fixed firm characteristics, the treatment effect changes 

sign. Hence, the fixed effect model indicates that both VA and wages have a smaller 

effect on employment compared to model 2-4. It also indicates that the effect of the 

subsidy intensity is insignificant after one year but significant and positive after two years. 

Although model 4 and 5 show different results with respect to the significant effects of 
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the subsidy intensity the effects are small. On average, if the subsidy intensity is increased 

with 100% the effect on number of employees do not exceed 0,01%, in either direction. 

Hence, effects of the subsidies are marginal or insignificant.  
 
 
Table 10 Employment regressions with all firms 

 (2) OLS 
robust 

(3) OLS 
robust 

(4) OLS 
robust 

(5) Fixed 
effects 

Lag1 ln of the subsidy intensity 0,00001 0,000009 - 0,0001*** 0,000007 

Lag2 ln of the subsidy intensity 0,00003 0,00003 - 0,00003 0,00009*** 

Lagged ln of VA 0,789*** 
 

0,782 *** 0,782*** 0,297*** 

Lagged ln of wages 
 

- 0,430*** - 0,436*** - 0,435*** - 0,102*** 

Time period dummies 
 

yes yes yes yes 

Manufacturing dummy 
 

no yes yes no 

Treatment dummy 
 

no no yes no 

Observations 
 

2 123 759 1 896 753 1 896 753 2 628 409 

R-squared/F-stat 0,750 0,760 0,760 F: 23901,564 
*** significance level corresponding to 1%, ** significance level corresponding to 5%,  
* significance level corresponding to 10% 

 
In appendix 1 estimations are made to determine whether the effects of the treatment 

differs between different size-groups. OLS regressions with a dummy for treated firms 

and fixed effects models are displayed. The size-groups are the same as the one displayed 

in Table 6. Both models show mostly insignificant results. The OLS for between 40 and 

299 employees display a negative effect of the subsidy intensity on employees after one 

year has past since the payment. On the other hand, the models including fixed effects 

show that there are positive effects on firms with between 1-4 employees two years after 

the payment s made. In both cases effects are small. In sum, the results do not seem to 

differ largely between the different size groups. They are generally insignificant or small.   

6.2 Results including the control group and the treated firms 

A subset of regressions will be performed with the treatment and the control group. The 

regressions will be similar to the ones shown in the section above where all firms were 

included. 

 

Model 6 is a similar version of a DiD as presented in model 4. Again, the time dummies 

are expected to pick up the effects of the pre/post-treatment dummy. Similarly, in model 

6 the DiD estimator is represented by the subsidy intensity. Heteroscedasticity is tested 
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and controlled for. In model 7 fixed effects are accounted for. Wooldrige tests cannot be 

performed due to issues with the server (see note on page 10). However, the error terms 

are predicted and regressed on their lagged values (see appendix 2). Since, the estimation 

show significant results autocorrelation cannot be ignored.  The results from this 

estimation are found in appendix 2. In model 8, the GLS estimation, heteroscedasticity 

and autocorrelation are controlled for.  

 
Table 11 Employment regressions with control group 

 

*** significance level corresponding to 1%, ** significance level corresponding to 5%,  
* significance level corresponding to 10% 

 
 
The results are consistent with previously specified models. The DiD estimation display a 

negative impact on employment after the first period. But the effect is small. The fixed 

effects model changes the sign of the subsidy intensity as well as reduces the impact of 

VA and wages on employment compared to model 6 and 8. However, since the 

specification of model 7 seems to suffer from autocorrelation it is not completely 

trustworthy. Even though autocorrelation is controlled for in model 8 firm fixed effects 

are not. Irrespectively, the effect of the subsidy intensity is insignificant in model 7 and 8.  

6.3 Results including only the treated firms 

Since the treated firms seem different from the control group and the rest of the firms it 

is relevant to analyse effects of the subsidy on only the treated group. In Table 12 three 

models are used to examine these effects.  

 

 (6) OLS robust  (7) Fixed effects (8) GLS serial hetero 
    
Lag1 ln of the subsidy intensity 
 

-0,00006* 0,000005 -0,00003 

Lag2 ln of the subsidy intensity 
 

-0,00001 0,00008** -0,000002 

Lagged ln of VA 0,858*** 
 

0,335*** 0,866*** 

Lagged ln of wages 
 

- 0,566*** - 0,105*** - 0,563*** 

Time period dummies 
 

yes yes yes 

Manufacturing dummy 
 

yes no yes 

Treatment dummy 
 

yes no yes 

Observations 
 

1495 1681 1485 

R-squared/ F-stat/ Wald chi2(df) 0,945 F: 35,24 W: 46823,08 (18) 



Do Green Subsidies Increase Employment?               Emma Heikensten              LSE                  
 

 25 

Model 9 is a robust OLS estimation similar to model 3. The results are almost identical to 

model 6. The effect of the subsidy intensity is negative after one year and insignificant 

after two. In line with results of a Hausman test a fixed effects model is chosen over the 

random effects model and displayed in Table 12. Similarly as the two previous fixed 

effects model presented the subsidy intensity have a positive effect on employment two 

years after the payment.   

 

A GLS estimation is presented as model 11. In the model serial correlation and 

heteroscedasticity is controlled for. Similarly as in the GLS presented in Table 11 the 

subsidy intensity is insignificant.  

 
 
Table 12 Employment regression with only treated firms 

 (9) OLS robust (10) Fixed effects (11) GLS serial  
Lag1 ln of subsidy intensity 
 

- 0,00006* 0,000002 - 0,00003 

Lag2 ln of subsidy intensity 
 

- 0,000005 0,00007** 0,0000009 

Lagged ln of VA 
 

0,872*** 0,377*** 0,882*** 

Lagged ln of wages 
 

-0,485*** -0,143*** -0,530*** 

Time period dummies  
 

yes yes yes 

Manufacturing dummy 
 

yes no yes 

Observations 967 999 961 
R-squared/F-stat/Wald chi2(df) 0,947 F: 27,46 W: 30453,86(17) 
*** significance level corresponding to 1%, ** significance level corresponding to 5%,  
* significance level corresponding to 10% 

 

The β coefficient of VA and wages varies as they did in the models presented in Table 10 

and 11 in that sense that model 5, 7 and 10 including fixed effects reduces the effects 

that VA and wages has on employment. The estimators are robust to the other 

specifications.  

 

Finally, Arellano-Bond regressions are performed on all treated firms as well as 

subgroups divided with respect to firm size. All estimations are presented in Table 13.  
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Table 13 Employment regressions with only treated firms - AB estimation 

 

*** significance level corresponding to 1%, ** significance level corresponding to 5%,  
* significance level corresponding to 10% 

 
When all treated firms are included the subsidies do not seem to influence the number of 

employees. But, when the subgroups are analysed separately, the effects are significant 

for firms with between 5 and 39 employees as well as when the number is larger than 

300. For the latter it seems like the number of employees increased. Doubling the 

subsidy intensity increases employment with 0,1%. However, for medium sized firms the 

effects seems to be negative at first. After two years the effect seems positive and larger 

than the effect after one year. That is, for firms with between 5 and 39 employees an 

increase of 100% in the subsidy intensity first decreases employment with 0,01% and 

then increase employment with 0,08% in the respective time periods. The effects of VA 

and wages varies over the subgroups, but they are significant in all regressions. 

7. Discussion  

The results from the econometric analysis show mostly insignificant results. The results 

from the OLS specifications similarly constructed as a DiD show that the subsidies have 

a small negative, but significant, effect on employment the first year after the payment. 

The following year the effect is insignificant. This result is found both in the analysis of 

all firms, as well as when the treated firms are compared to the control group. Similarly, 

the OLS including only treated firms show that the subsidy has a negative effect the first 

year after payment. The three fixed effects models – 5, 7 and 10 – all show that the first 

lag is insignificant but the second is significant and positive. In sum, the DiD estimations 

display a negative effect which disappears when fixed effects are controlled for. 

 (12) 
All treated 

 

(13)  AB 1-4 
Employees 

(14)  AB 5-39 
Employees 

(15) AB 40-299 
Employees 

 

(16)  AB 300+ 
Employees 

 
Lag1 ln of subsidy 
intensity 

-0,00001 0,000001 -0,0001*** 0,0003 0,001** 

Lag2 ln of subsidy 
intensity 

0,00002 0,000006 0,0008* -0,0008 0,0003 

Lagges ln of 
employees 

0,255*** 0,257** 0,365*** 0,119*** 0,188*** 

Lagged ln of VA 0,281*** 0,216*** 0,351*** 0,246*** 0,502*** 
Lagged ln of wages -0,441*** -0,391*** -0,602*** -0,171*** -0,558*** 
Time period 
dummies 

yes yes yes yes yes 

Observations 975 217 244 237 277 
Wald test, chi2 (df) 532,09 (5) 103,74 (5) 253,13 (5) 147,00 (5) 424,30 (5) 
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However, where serial correlation is controlled for, all effects of the subsidies seem 

insignificant.  

 

Taken together, it seems like the group of green subsidy schemes analysed do not affect 

employment. If any effect occurs, it is small. On average, if the subsidy intensity is 

increased with 100%, and the effect on employment is significant, the effect does exceed 

0,01%, in either direction. Although the preceding statistical and econometrical results 

have various limitations the result seems robust.  

 

According to the descriptive statistics the results are expected. The large diversity 

between firms included in the treated group will induce some difficulty in finding 

significant results. In addition, when comparing the treated group before and after 

treatment some variables seem to have been affected negatively. The average number of 

employees and average VA is larger after the treatment begins. But, labour productivity, 

profit and labour growth is decreasing. Hence, the descriptive statistics are ambiguous.  

 

Compared to previous research on employment effect of subsidies the results are 

perhaps more unexpected. Several papers conclude that subsidies have positive effects 

on employment (see Van Reenen et al (2012), Martin et al (2008) and Wren (2005)). 

There are some important differences between their studies and this. The mentioned 

articles have been using a different set of variables and their estimations are not specified 

according to Hamermesh (1993). Hence, it seems like the analysis of this paper is better 

in line with theory and that the specifications are more precise.  

 

Also, for example, Martin et al (2008) do not use the size of the subsidy, or an intensity 

measurement, but a dummy for the firms after they have received their first payment. 

Van Reenen et al (2012) use an IV-method where the maximum investment subsidy in 

the area where the firm is located is used as the IV. Ankarhem et al (2010) controls for 

the size of the subsidy by estimating different regressions for firms receiving different 

amounts. Thus, the two latter papers controls for size but the estimations are not as 

precise as in this paper. In addition, the analysis in this paper is based on the assumption 

that treatment effects will occur with one or two years lag. This assumption seems to be 

in line with the results of Ohlsson (1993) as well as the estimations found in results from 
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the estimations made for this paper. This could induce the difference between their 

results and the results of this paper.  

 

Another important difference between previous analysis and the evaluation made in this 

paper is the difference in subsidy programmes. Previously mentioned articles evaluate 

different regional support program, which all aim to increase employment. Since the 

green subsidies are not directly related to the labour market effects could be expected to 

be smaller and perhaps also suffer from more inertia. 

 

One explanation to the pattern that both the descriptive statistics and the regression 

results show is could be in line with recent empirical evidence on so-called High Growth 

Firms (HGF). Table 4 indicates that treated firms perform better on average than the 

untreated firm. However, after the firms start to receive subsidies they perform worse in 

terms of labour growth, profit and labour productivity. Daunfeldt & Halvarsson (2013) 

conclude that HGFs are expected to start growing more slowly in subsequent period. 

Hence, if the firms selected to take part in the green subsidy programmes were HGFs, it 

is expected that they start growing more slowly. If this is the case, it seems like the green 

subsidies have not made a difference.  

 

The insignificance of the results can also be explained by perverse incentives (see for 

example Bergström (2000). Also, inefficient usage of money (Skuras, Tsekouras, Dimara, 

& Tzelepis, 2006) or crowding out of privately funded investments could occur (Busom, 

1999). Also, failure of subsidised projects could explain why there is, on average, an 

insignificant or small effect on employment.  

8. Concluding remarks 

There are numerous ways to examine effects of different subsidy schemes. In this paper 

an examination of green subsidy schemes is conducted. All evaluated subsidy schemes 

are set up to encourage sustainable or green growth. Hence, analysing their effect on 

employment is sensible. The analysis is unique; there are today no empirical analyses on 

the effect of green subsidy schemes on firm performance or, in particular, employment.  

 

The green subsidy scheme’s effect on employment proves to be insignificant or very 

small. The results are robust to a number of different model specifications, controlling 
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for various econometrical issues, such as omitted variable bias and serial correlation. 

Also, the analysis is based on a well-known theoretical model of labour demand that is 

estimated with a full population governmental administrative database, allowing the 

analysis to be precise. The method used in this study has advantages over those previous 

studies that have shown positive effects of subsidy schemes.  

 

Finally, the results are particularly interesting since public spending on green policies is 

increasing and employment effects of these policies are becoming more important to the 

society  (Fankhauser et al, 2008). Obviously, large public spending could be questioned 

when there are no observable positive effects. In this case, more than 1,3 billion kroner 

was spent on 129 firms between 2001 and 2009 without discernible significant effects on 

employment. This raises serious questions about the effects of the policies pursued.  

 

8.1. Further research 

There is still a lot to do to improve the analysis as well as knowledge about the effects of 

subsidies. More subsidy schemes could be included to test general effects. On the other 

hand, programme specific evaluations could be relevant.  

 

It could also be of interest to use other techniques for finding relevant control groups. 

For example, relatively new technique, Coarsened Exact Matching (CEM) could be 

useful (see Blackwell et al (2009)). The CEM will create a better balance between the 

treated and the control group since the method depends less on the structure of the data 

than the PSM method (Iacus et al, 2012). 

  

There is a spectrum of publicly funded subsidy scheme in Sweden. In the preceding 

analysis it is assumed that all other subsidy schemes, except the 13 schemes of interest, 

affect the treated firms similarly as the untreated firms. It would be of interest to include 

all publicly funded subsidy schemes partly to see if other programmes perform better 

than the green programmes but also to catch effects of payments that are now left aside. 

Finally, to examine whether the location of a firm influence how the firm will be affected 

by the subsidy could also be of interest to policy makers. 
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