CAPITAL SUBSIDIES AND THE  PERFORMANCE OF

FIRMS

FREDRIK BERGSTRÖM

Stockholm School of Economics, Dept. of Economics, P.O. Box 6501,

SE-113 83 Stockholm, Sweden. E-mail: Fredrik.Bergstrom@hhs.se.

SSE/EFI Working Paper Series in Economics and Finance No. 285

November 1998

Abstract: I n many countries, go vernments grant different capital subsidies to the business sector in order to

promote gro wth. Also the EU, provides this type of subsidies. As De Lo ng and Summers (1991) suggest

there might be market failure justificatio ns for public subsidisation o f fir ms. Ho wever, because the use of

subsidise is not unproblematic, it is far fro m clear ho w they affect long-run econo mic gro wth. T his stud y

examines the effects on total factor productivity of public capital subsidies to fir ms in Sweden between

1987 and 1993. Panel data which distinguish between sub sidised  and no n- sub sidised  fir ms in the

manufacturing industr y are used. T he results suggest that subsidisatio n can influence gro wth, but there

seems to be little evidence that the subsidies have affected productivity.

JEL Classification. H20, H81, L52, L98, O20, R58

Keywords. Industrial policy, regional policy, capital subsidies, total factor productivity (T FP)

�

                         ,1752’ 8& 7,21

De Long & Summers (1991) assert that investment in machiner y and equip ment has a positive influence on

productivity gro wth and that the private return fro m equip ment investment is belo w the social retur n. If

their conclusio ns are correct, one implication wo uld be that investment subsidies, which several

governments, as well as the EU, have granted to the business sector, may have contributed to increased

econo mic gro wth.

                                                                                                     1
                                                                                                           Ho wever, even if mar ket failures exist which might justify gover nment inter ventions,

subsidisation o f investments is not unproblematic. Financing the subsidies gives rise to dead weight losses,

and because politicians and bureaucrats might be more interested in ma ximising political objectives than in

econo mic efficiency, resources might be suboptimally allocated. Moreover, because subsidisation mi ght

give rise to both allocative and technical  (X-) inefficiencies, it is far fro m clear whether subsidisation of

investments is good or bad for long-ter m gro wth. E mpirically,  an earlier stud y o f Korea (Lee, 1996) and

another of Japan ( Beason and Weinstein, 1996) both suggest that gover nment interventio n have negative

effects on productivity gro wth.

T he purpose of this stud y is to examine the effects on productivity, at the fir m level, of capital subsidies

that have been used in Sweden. Even though there are theoretical and so me empirical indications that

producer subsidies do not have a positive effect on productivity gro wth, there are several reaso ns why there

is a need for more empirical studies in general and particularly in Sweden. First, the use of different types

of investment subsid y has been much more important in S weden than in Japan and Korea, and since

Sweden became a member of the EU, the role of different types o f producer subsid y will continue to be

important in the foreseeable future. Second, although Sweden also has a lo ng tradition o f this type o f

^industrial policy~ and although there are, to the best of our kno wledge, no earlier systematic studies of

productivity effects o f sub sidies, policy-makers in Sweden have for a long time asserted that different types

of producer subsid y are gro wth enhancing. But are they? Finally, because Beason and Weinstein (1996)

1
     See OECD (1993, 1996) and EU (1996) for an internatio nal overview of the use of producer subsidies.

See Blomströ m, Lipsey and Zejan (1996) for a general critique of De Long and Su mmer s.

and Lee (1996) used aggregated data in their studies, a detailed stud y at the fir m level can give so me

additional infor matio n about the effects of gover nment interventio n.

T o stud y the effects of Swedish industrial policy, we have collected a set of data of sub sidised and non-

subsidised manufacturing fir ms for the period 1987-1993. By co mparing the two types of fir m and by

estimating production functions, where we co ntrol for different factors that might affect productivity, we

examine if there are any differences in productivity perfor mance between the fir ms in the years after the

subsidies were granted.

Many types of subsid y have been used in Sweden to support industr y. In this stud y, we co ncentrate on

regional policy subsidies. T he subsidies that are examined are regional policy subsidies, whose main

objectives have been to up hold and increase emp lo yment and gro wth in the northern regions o f the countr y,

and especially in the so called support areas. Basically, two types o f support have been granted: general

ones (e.g. lo wered emplo yer fees and emplo yment support), which are granted to all fir ms that belong to

the support areas, and selective ones (e.g. localisatio n  sub sidies and loans, different types of develop ment

support, support to sparsely populated areas and loans to investment fir ms), which the fir ms must apply for.

T otally, about 1.7 billion SEK

2
 have been granted annually in the 1980s and early 1990s.

3

In this stud y we examine only the selective subsidies. T hese subsidies constitute about half of all regional

policy subsidies (see NUT EK 1993:43). T hey are largely capital subsidies, where the total capital cost for

the investment is subsidised by up to 40 %. For a fir m to be eligible for a subsid y, it must be used primarily

for investments in machiner y and buildings. Moreover, if a fir m is to be granted a subsid y it must be

relatively profitable, and it must promise to increase the number of emplo yees. T he supports are

administrated primarily b y local officials. Larger supports are granted either by NUT EK (the Swedish

Industrial Board for Industrial and T echnical Develop ment), which is the support-granting authority that

mo nitors the supports, or the government.

2
     $1 = 8 SEK, in Februar y 1998.

3
     See SOU 1996:69 and NUT EK 1993:43 for more detailed descriptions of the different types of support

that are granted to industr y in the support areas.

T he remainder of the paper is organised as follo ws. In section 2, a theoretical framework is presented. In

section 3, we discuss ho w we can test the effects of the subsidies empirically. In sectio n 4, the data and

so me characteristics o f the firms are presented. Section 5 presents the results and finally, section 6

concludes.

�

                          &$3,7$/�68 %6,’,(6�$1’� 352’8 &7,9, 7<

Why should the go vernment grant subsidies to fir ms located in backward regions? In the literature on

regional econo mics one line of research argues that various for ms o f mar ket failure give rise to

agglo meration effects. For examp le, econo mies of scale and location advantages associated with easy

access to large markets, skilled labour and technological knowled ge, in co mbinatio n with migration o f the

mo st highly skilled members o f the labour force fro m the lagging regions, might lead to growing

polarisation between different regions.

4
 T o soften this develop ment the go vernment can grant different

types of support (e.g. direct subsidies and subsidised loans) and/or reduce taxes to fir ms located in the

backward regio ns or to fir ms that decide to relocate in the backward regions.

5

Altho ugh subsidisation of the business sector in the back ward regions can lead to an increase o f

emplo yment and capital investments, the main question is whether it can affect productivity. Productivity

is important because of its implications for long-ter m gro wth. T here are at least two reasons to suspect a

4
     Note, ho wever, that the results of several studies suggest that per capita inco mes across regio ns converge

rather than diverge (see e. g. Sala-i-Martin, 1996, and Persson, 1997).

5
     See Begg (1989) and T soukalis (1997) for a discussion about why regional disparities might arise and

wh y gover nment inter ventions are important. In the official mo tivations for regional policy subsidies,

market failure arguments are often used. For example, the European Investment Bank (EIB) claims: ^At

times of weak eco no mic perfor mance there wo uld, without corrective mechanisms, be a tendency for

capital investment and hence gro wth and emp lo yment within a unified econo mic area to gravitate lar gely

to wards the most prosperous regio ns. T his is relevant to Europe, where two thirds of the regio ns accounting

for 50% of its population still have a belo w-average per capita product. � T hat is why, in accordance with

its primar y remit, the EIB devotes on average more than two thirds of its financing to the develop ment of

regions facing structural or industrial redevelop ment problems. Such operations interlink with grants fro m

the Str uctural Funds managed b y the E uropean Co mmissio n in a mutually reinforcing way.~ (Fro m the

ho mepage o f the E uropean Investment Bank, http://www. eib.org/obj/dev.htm, 1 August, 1997).

positive connection between sub sidisation and productivity. Fir st, if the subsidies help to advance the

technolo gical develop ment of the recipient fir ms then productivity increases. Second, if the subsidies can

help the fir ms to better utilise econo mies of scale, productivity might increase as well.

Ho wever the use of producer subsidies is not unproblematic. Although governments argue that subsidies

are gro wth enhancing and that they will allocate the reso urces efficiently, the ^tr ue~ intentions might be to

gain votes and/or to favour politically influential groups.

6
 A conseq uence of this vie w is that resources

might be transferred to less productive fir ms, or as Olson (1982, p. 63) argues: ^Special-interest groups

also slo w gro wth b y red ucing the rate at which resources are reallocated fro m one activity or industr y to

another in response to new technolo gies or conditions. One obvio us way in which they do so is b y

lobbying for bail-outs of failing fir ms, thereb y delaying or preventing the shift of resources to areas where

they wo uld have a greater productivity~.

Another problem with subsidisatio n, which we examine in more detail in the empirical part of this paper, is

that it might make fir ms less productive for at least two reasons. First, because a sub sid y gives the recipient

fir ms an incentive to change the mix o f capital and labour, it can give rise to allocative inefficiencies in the

sense that a fir m which, for example, is granted an investment subsid y might over-invest in capital.

Second, subsidisation can give rise to technical (X-) inefficiencies. I f the subsid y is captured by the fir ms

as higher profits, then it gives the co mpany stakeholders, in particular managers and workers, the potential

to capture these profits in the for m o f slack or lack of effort. Leibenstein (1966, p. 408) has argued that

mo nopolies which ear n supernatural profits tend to be less efficient (i.e. more X-inefficient) because: ^�

where the motivation is weak, fir m management will per mit a considerable degree of slack in their

operations and will not seek cost-improving methods~. Similarly, if the subsidies help the supported fir ms

to avoid bankruptcy then these fir ms are not forced to re- organise their activities and improve their

performance to the same extent as non-supported fir ms, which are facing potential bankr uptcy.

7
 Finally,

6
     See e.g. Mitchell & M unger (1991) for a survey of interest group theories.

7
     See Burton (1983, p.44) for a discussion along these lines. Schmidt (1991) sho ws, amo ng other things,

that the managements of fir ms that are more likely to be liquidated have an incentive to work harder for

cost reductions in order to avoid liquidation. A similar argument has been put for ward b y Dah mén (1998).

He argues that it is important to distinguish between co mpetitiveness and develop ment potential. T he
fir ms which are potential recipients of sub sidies might, if the pay-off is high eno ugh, beco me more

interested in investing in subsid y-seeking activities (e.g. lobbying) than other more productive activities

(e.g. R&D investments).

8

E mpirically, so me studies have systematically examined industrial policy targeting and industr y

performance. A recent stud y by Lee (1996), for example, finds that the South Korean go vernment has

primarily tar geted lo w-productivity industries since the 1960s. Further more, it is found that Korean

industrial policies have not been successful in promoting productivity gro wth. As a plausible explanation

for the results Lee suggests that targeted industries might have beco me less productive because tar geting,

which can be seen as a for m of protection, decreases co mpetition, which in turn might make fir ms less

efficient. See also Beason & Weinstein (1996), who report similar results for Japanese industrial policy.

�

                          $1�(03,5,&$/�) 5$0 (:25.

On the basis of the discussion in the preceding sectio n, there is a possibility that subsidised fir ms might

become less productive over time. T o examine the effects of subsidies (as well as other industrial policy

measures) on productivity a standard approach in the literature on ind ustrial policy is to examine if a vector

of policy variables can be used after controlling for vario us differences between the examined industries, to

for mer is related to prices and costs of production while the latter, which is most important for long ter m

gro wth, has to do with the possibilities and the ability to bring in so mething new and more productive. If a

fir m´s profits and liquidity improve, due to e.g. a devaluation or a sub sid y which eases the transfor mation

pressure that the fir m is exposed to, ^It cannot be ruled out that efforts expended on finding wa ys to

so mething new can seem less urgent, and those measures which the transfor mation pressure calls forth are

postponed~, (p.70). T hat is to say, the fir m might not fully utilise its develop ment potential.

8
     See Baumol (1990), who argues that the allocation o f productive entrepreneurial activity is heavily

influenced b y the relative payo ffs that society offers to such activities co mpared with unproductive

activities. Similarly, Kornai (1986, p.10) argues that sub sidisatio n might give rise to so ft budget constraints

which might lead to inefficient use o f resources: ~T he mo st important issue is d ynamic adjustment. If the

budget constraint is hard, the fir m has no other option but to adjust to unfavourable exter nal circumstances

by improving q uality, cutting costs, introducing new products or new processes, i.e. it must behave in an

entrepreneurial manner. If however the budget constraint is so ft such productive efforts are no longer

imperative. Instead the fir m is likely to seek external assistance asking co mpensatio n for unfavo urable

external circumstances. T he state is acting like an overall insurance co mpany taking over all the moral

hazards with the usual well kno wn consequences: the insured will be less careful in protecting his wealth~.

explain so me industr y performance variable.

9
 In this paper a similar approach is chosen to evaluate the

performance of the fir ms that have been granted regional policy supports. Because the subsidies basically

are capital subsidies the analysis focuses on a capital-augmenting production function model.

10
 T his model

consists of four variables: output (Y), capital (K), labour (L) and ^effectiveness~ of capital (A). T he

production functio n is defined as follo ws:

  Y t F K t A t L t

            ( ) ( ( ) ( ), ( ))

                                   =

,

(1)

where t denotes time. T he growth rate of Y is a function of the gro wth rate of K, L and A:

      �
            ( )

                                                                    ( )

                                                                     ( )

                                                                                              �
                                                                                                      ( )

( )

( )

�
( )

( )

( )

�
( )

  Y t

                                                         Y t

                                                         K t

                                                                                          K t

Y t

A t

A t

Y t

L t

L t

                                  = + +

                                                 ¶

                                                ¶

¶

¶

¶

¶

,

(2)

where a dot denotes a time derivative, and

¶ ¶
Y K

/
 and

¶ ¶
Y A

/
 denote

[ ]

¶ ¶
Y AK A

/ ( )
 and

 [ ]

       ¶ ¶
               Y AK K

                             / ( )
                                                                                                        , respectively. Dividing both sides b y Y(t) and rewriting yields

       �
              ( )

              ( )

                                                                  ( )

                                                                ( )

                                                                                                            ( )

                                                                                                            ( )

�
( )

( )

( )

( )

( )

( )

�
( )

( )

( )

( )

( )

( )

�
( )

( )

                                                                       ( )

                                                                                                 �
                                                                                                         ( )

                                                                                                         ( )

( ) ( )

�
( )

( )

   Y t

   Y t

                                                      K t

                                                      Y t

                                                                                                 Y t

                                                                                                K t

K t

K t

A t

Y t

Y t

A t

A t

A t

L t

Y t

Y t

L t

L t

L t

                                                                             t

                                                                                             K t

                                                                                             K t

R t t

L t

L t

                                                             K L

                                     = + +

                                     º + +

                                                                                         ¶

                                                                                        ¶

¶

¶

¶

¶

                                                  a a

(3)

9
     See e.g. Beason & Weinstein (1996) and Lee (1996).

10
          Alter natives to the capital-augmenting definition o f technological progress are either a Hicks neutral

definition, Y = AF(K, L), or a labour-augmenting definition, Y = F(K, AL). If one uses Cobb-Douglas

production functio ns then the definition of the type of technological process is essentially the same.

 where

                                               a

                                                           K

                                                                           t

                                                                     ( )
                                                                                          and
a

L
t

( )
 are the elasticities of output with respect to K and L, respectively.

   R t

              ( )
                                   reflects all sources of gro wth other than the co ntributio n of capital and labour. If outp ut is measur ed

as value added then

                                                                                                                    R t

( )
measures total factor productivity gro wth (T FP-gro wth).

11

Because the fir ms which are granted a capital subsid y must pro mise to hire more emplo yees, the subsidies

can lead to an increase o f total output in three ways: either through an increase in K and/or L or through

   R t

              ( )
                                 . If

                                                         R t

                                                                   ( )
                                                                                        is positive the fir m can produce more over time with given inp uts, i.e. productivity growth

is positive. T o examine ho w subsidies affect productivity growth we assume that

R t

( )
 can be expressed

as a functio n of subsidies and a vector X. T he X vector consists of vario us factors that might affect

productivity gro wth. T hat is to say

R t

( )
 can be expressed as follows:

   R t h SUBSIDY X

              ( ) ( , )

                                    =
(4)

T o test if the sub sidies affect productivity gro wth positively or negatively, a panel data set which consists

of a large number of subsidised  and rando mly chosen non- subsidised  manufacturing fir ms is examined and

a variable is included which measures ho w lar ge subsidies a fir m has been granted. T o be able to isolate the

effects of the subsidies the X vector should, ideally, consist of all factors that affect productivity gro wth

and which differ between the two  types o f fir ms. For example, variables which measure competitive

conditions, organisational  influences and labour  relations might be important.

12
 However, due to data

limitations at the fir m level many variables which it might be relevant to include have been excluded. T he

X vector consists of three variables: the age of the fir m, a location factor, and industr y dummies.

11
          Like most other studies of productivity gro wth, our analysis focuses on the gro wth of value added and

not on gro wth of outp ut (total real sales). Outp ut and value added are related to each other in the follo wing

way: Q = F( AK, L, I), where Q is total real output, I is intermediate goods and A, K and L are as in the text.

Change of total output can be wr itten as dQ = (F

AK

K ) dK + (F

AK

A) dA +  F

L
dL + F

I
dI, where F

h

 denotes the

partial derivative. Rearranging gives dQ - F

I
d I = change of (real) value added = (F

AK

K ) dK + (F

AK

A) dA +

F

        L

             d L.

12
          See Caves & Barton (1990, Ch. 5) for a further discussio n about vario us variables which might affect

performance of fir ms.

An effect which might affect productivity is related to learning b y doing, which is supposed to be related to

the age o f a fir m. An older firm is expected to become more productive over time if for instance it has

improved its organisatio n and learned ho w to utilise the worker s and the capital in the best possible way.

13

On the other hand, an older firm might have beco me petrified in so me sense or might not have as strong an

incentive as a younger fir m to invest in new technology.

14
 Moreover, due to vintage effects a younger fir m

might be more productive if its capital stock is more modern than the capital stock of an older fir m.

15

In the official motivations for the support it is also argued that regional policy sub sidies are motivated

because it is more troubleso me to run a business in the sparsely populated areas (the so called support

areas) in the north of S weden. Similarly, in the gro wth literature, and as we discussed in sectio n 2, it has

been argued that fir ms which are located closer to larger markets are more productive than fir ms located in

the peripher y. Because so me fir ms  are located inside the support areas and so me fir ms outside the support

areas (about 80% of the non-supported fir ms) and because we like to control for the effect of localisatio n,

an area dummy variable has been included.

Finally, to control for differences across ind ustries ISIC 2-digit level ind ustr y dummies are included. T he

industr y dummies pick up the influence of factors that are common to all fir ms that belong to the same

industr y. T he statistical model which is finally estimated is specified as follo ws:

  GROWTHY b b GROWTHK b GROWTHL

               b AGE b AREA b SUBSIDY

e

                                                                               i t t i t t i t t

                                                               i t t i t t i t t

i t t

                                                                                   , , ,

                                                                   , , ,

,

                                                                                          - - -

                                                                         - - -

-

                                                                                                              = + + +

   + + + +

   + +

                                                                                                  0 0 0

                                                                                  0 0 0

0

0 1 2

                       3 4 5

               Industry d ummies

(5)

13
          An example of this process is the so called Horndahl-effect, see Lundberg (1961) or Ohlin (1962).

14
          In the endogenous gro wth literature on leapfrogging a similar argument has been put for ward. Nations

(as well as regions and fir ms) that have a great deal of experience with an old technology may not be able

to take advantage of new technolo gies because they do not have such strong incentives as natio ns which are

not as dependent of old technology to implement the new technolo gy, see e. g. Brezis  et al (1993) for a

discussion.

15
          Wolff (1996) finds that the vintage effect is an important deter minant of the post-1973 productivity

slo wdo wn amo ng OE CD countries.

where

                                           GROWTHY

                                                                                                                        i t t

, -
0
is fir m i´s gro wth o f value added for various periods.

16
 Value added is defined as

operating profits after depreciation plus wages.

GROWTHK

i t t

, -
0

 and

GROWTHL

i t t

, -
0

 are growth o f

the capital stock and the number of emplo yees, respectively. T he capital stock is defined as the book value

of total assets. T he number of emplo yees is used because data do not allo w us to use a more precise

measure (e.g. total wor king hours).

AGE

i t,
0

 is defined as the year firm i was fo unded.

AREA

i t,
0
is a

dummy variable which takes on the value one for fir ms located in the support areas and zero other wise.

17

   SUBSIDY

                                                                  i t,
                                                                            0

                                                                                    measures the total value of all subsidies (in M.SEK) fir m i has been granted between 1989

and 1993 divided by the number of emp lo yees in 1989.

e

i t t

, -
0

 is the error ter m. T o examine if the effects

of the subsidies change o ver time the model is re-estimated for four periods: 1989-90, 1989-91, 1989-92,

and 1989-93, respectively.

�

                          ’$7$

T o estimate (5) a data set which co nsists o f sub sidised  and no n- sub sidised manufacturing fir ms has been

constructed. Infor mation fro m NUT EK has helped us to identify a group of fir ms which received their fir st

capital subsid y in 1989. Both financial and so me no n-financial infor mation for all fir ms has been collected

fro m UC AB, a credit report fir m that collects annual reports fro m ever y Swedish fir m ,. T he fir ms in the

control group, which have been rando mly selected fro m the whole populatio n of fir ms, have not received

any subsidies between 1980 and 1995.

18

Several selection criteria have been used. T he first problem is to decide ho w lo ng one sho uld follo w the

fir ms after the subsidies have been granted. If one uses a period that is too short, there is a risk the the

16
          All variables are in 1994 prices.

17
          T he support areas are defined in SOU 1996:69.

18
          Note that both types o f fir m might have received other sub sidies. Unfortunately data do not allo w us to

control for this problem.

evaluation will misrepresent the success/failure of the subsidies. Having too long a time span might make it

difficult to isolate the effects of the support. What is too short and too long is difficult to say.  We follo w

the fir ms  fro m  1987 until 1993. Infor mation for 1987 and 1988 has been collected so as to be able to

examine the historical performance of the fir ms. Due to data limitations, 1993 is chosen as the ter minal

year. A problem with our data set is the missing observatio ns. In 1989 there are 832 non- sub sidised fir ms

and 72 subsidised. In 1993 the numbers of fir ms have dropped to 634 and 56 respectively. Fir ms are

missing for at least three reasons: they have been liquidated, they have merged with other fir ms or the lack

of observations for so me years has made it impossible to calculate the measures o f change that we utilise in

the estimations. Missing observations might be a problem if e.g. lo w productivity fir ms to a larger extent

are missing for one group; then the estimatio ns might overestimate the perfor mance for this group.

Ho wever, this is probably not a severe problem because the proportions of missing observatio ns are about

the same for both group s.

Because the capital subsidies that are studied in this paper are primarily granted to the manufacturing

industr y (see T able 1) another selection criterion is that only manufacturing fir ms are examined. Moreover,

all fir ms have between 1 and 75 emplo yees and no ne had an operating inco me of zero in 1989. T hese

criteria were used in order to remove ver y small and inactive fir ms, and large fir ms. Finally, only joint-

stock co mpanies are studied.

In T able 2 some characteristics o f the supports are summarised. In 1989 there were 832 non-sup ported

fir ms and 72 supported fir ms. Between 1989 and 1993 the supported firms were granted about 73.4

M.SEK, which corresponds to about 1.02 M.SEK per firm or 70.5 T .SEK per emplo yee.

Table 1. Distribution of support between 1983 and 1994. 1994 prices.

                                              ISIC 1 2 3 4 5 6 7 8 9 Total support

             Share of support, % <1 5 52 <1 <1 9 3 22 7 11 B.SEK

a
     ISIC is ISIC 68 which is called SNI 69 in Sweden. 1 = Agriculture, forestr y, hunting and fishing; 2 =

Mining and quarr ying; 3 = Manufacturing industr y; 4 = Electricity and water services; 5 = Constructio n; 6

= Wholesale and retail trade, restaurants and hotels; 7 = T ransport and communicatio n; 8 = Finance,

insurance, real estate and business ser vices; 9 = Co mmunity, social and personal ser vices.

Source: NUT EK and o wn calculatio ns.

�

                          5(68 /76

A problem when one tries to evaluate the effects of sub sidies is to assess to what extent the historical

performance of subsidised firms affects their future perfor mance. I f they perfor med wor se than the non-

subsidised ones prior to the year the subsidies were granted, and if this develop ment continues after the

subsidies have been granted, then it is difficult to assess ho w the subsidies have affected the fir ms´

develop ment. T o examine if there are any historical differences between the fir ms a standard logit mo del is

estimated, which examines if different fir m characteristics can be used to discriminate between the two

types of fir m.

                                                                           19
                                                                                     T he dependent variable is the binar y variable T YPE, which is defined as.

  TYPE

                                                                                                                        Subsidised  firm

                                                                                                                   Non - subsidised  firm

                                             i

                                                       =

                                                                     ì

                                                                     í

                                                                     î

                                                                            1

                                                                              0

and the probability that a fir m i  is granted a subsid y is estimated as a function o f k explanator y variables.

T able 3 displays the result of the estimatio n. Column 1 reports the results for 1989. T he only significant

differences between the fir ms are that the subsidised fir ms to a larger extent are located in the support

areas, that they are yo unger and that they are less labour productive. T he capital intensity coefficient has a

positive sign but is insignificant at the 10% level (p-value = 11%). In column 2 a group of variables which

measure change between 1987 and 1989 are included (change of value added, number of emplo yees,

Table 2. Size of sa mples and distribution of support in 1989.

Non-supported firms Supported firms

No. of obs. per sample in 1989 832 72

Total support 1989-1993, M.SEK
a
0 73.4

Avg. supp./firm., M.SEK 0 1.02

Avg. supp./employee, T.SEK 0 70.5

a
     1994 prices.

capital, labour productivity and capital intensity). T he coefficients sho uld be carefully interpreted because

37 out of 72 non-supported firms were missing. None o f the included variables are significant , i.e. it seems

as if the fir ms have perfor med equally well before the subsidies were granted.

Does subsidisation affect the fir ms´ productivity perfor mance? T he gro wth acco unting framework,

presented in section 3, says that any correlation between a policy variable and outp ut gro wth could co me

fro m two effects. First, the subsidies may influence capital accumulation and thus outp ut gro wth. And

19

          See Maddala (1989) for a discussio n about logit models. An alter native to the logit model is the probit

model. Probit models have also been estimated in this stud y. T he estimated parameters differed slightly b ut

Table 3. Coefficient estimates for the logit model.

Dependent variable: Type of firm (TYPE)

1 2

Variables

Y (Value added) 3.2E-09 6.6E-08

0.04 0.47

K (Capital stock) 1.5E-08 2.3E-08

0.73 0.85

L (Number of employees) 0.02 -0.005

1.05 -0.17

AGE (Year firm was founded) 0.05 0.006

3.75
a
0.42

AREA (Support area dummy) 2.12 2.18

7.58
a
5.43
a

Y/L ( Labour productivity) -2.2E-06 -2.3E-06

-1.73
c
-0.98

K/ L (Capital intensity) 3.7E-07 4.5E-07

1.63 1.45

     �

 Y

         87 89

                 -

- 0.01

0.09

      �

  K

           87 89

                   -

- 0.46

1.02

     �

   L

         87 89

                  -

- -0.12

-0.31

 VL

        ×

                        -
                87 89

- -0.11

-0.38

  K L

         ×

                          -
                  87 89

- -0.40

-0.76

Constant -7.50 -4.43

-6.47
a
-3.50
a

Log Likelihood 199.25 114.28

N (No. of supp. firms) 896 (72) 659 (35)

Notes: t-statistics in italics.
a

 ,
 b

 and
 c

  indicate significance at 1, 5 and 10 percent respectively, using a two-

tailed test.

                                                                   �

                                                               Y

                                                                      87 89

                                                                               -

                                                                                               , �

                                                                                                         K

                                                                                                                  87 89

-

,

�

L

87 89

-

, VL

×

-
87 89

 and

 K L

×

-
87 89
measure change of value added, capital, labour, labour

productivity, and capital intensity between 1987 and 1989, respectively.

second, they co uld affect the output gro wth b y influencing T FP gro wth. T o answer the question we begin

by examining T able 4 which displays the correlation between SUBSIDY and change of value added,

capital and labour for various periods. T he table suggests that there is a positive correlation between

subsidisation and the three variables.

By estimating (5) the effects of subsidisation on T FP gro wth can be isolated. T able 5 displays the results of

the estimations for the period 1989 to 1993. Pre-testing revealed heteroskedasticity so the estimates for all

regressio ns have been corrected, using White´s (1980) method. T he table suggests that during the first year

after the subsidies were granted subsidised fir ms seem to be more productive (Col. 1). However, b y

extending the period of evaluation it seems as if after the first year productivity gro wth decreases co mpared

with that of the no n- subsidised fir ms ( Cols. 2-4).

Examination of different influence statistics revealed that o utliers might have affected the results. T o

control to what extent this was a problem the regressions were reestimated using a bounded influence

estimation technique which minimises the influence of influential outliers.

20
 T he results of the estimatio ns

are displayed in Columns 5 -8. T he most important changes are that the coefficient values for the capital

and labour elasticities drop considerably. T he result, that the mo re sub sidies a fir m is granted the more

inefficient it beco mes, is relatively robust. T he SUBSIDY variable follo ws the same patter n as in the OLS

estimations. In the short run productivity gro wth increases but after the fir st year it begins to drop and after

three years the subsidised fir ms are significantly less efficient than the non- sub sidised fir ms.

the qualitative results did not change.

20
          T he influence o f outliers is minimised using DFFIT S as weights. See Maddala (1989, pp. 417) for a

further discussion

Table 4. Correlation matrix for support per employee (SUBSIDY) and growth of value added

( GROWTHY ), labour ( GROWTHL ) and capital ( GROWTHK
)
for various years.

1989-90 1989-91 1989-92 1989-93

                               GROWTHY 0.10 0.14 0.05 0.08

                               GROWTHL 0.28 0.23 0.24 0.23

                              GROWTHK 0.12 0.15 0.12 0.12

One explanation for the lo wer T FP growth of subsidised fir ms might be that it was fir ms with econo mic

problems that applied for and were granted the supports. However, the fact that no larger differences in

performance could be found between the fir ms prior to 1989 indicates that it was relatively nor mal fir ms

which were subsidised. T herefore it seems, instead, as if effects of subsidisation  which give rise to

allocative  inefficiencies (a suboptimal  mix of labour  and capital) and/or technical (X-) inefficiencies (the

management has captured the subsidies in the for m o f slack or lack of effort and/or they have beco me more

interested in subsid y-seeking activities than productive activities) were more important than the positive

effects (e.g. investment in new technologies which help fir ms to advance their technological develop ment).

T hat is to say, the results suggest that subsidisation can influence gro wth, but there seems to be little

evidence that the subsidies have affected productivity and hence co mpetitiveness. Or, in the spirit of

Dahmén, one could argue that subsidisation seems to have hindered rather than helped the fir ms to utilise

their full develop ment potential.

21

  Growth through subsidisation seems to have been achieved simply b y

21

          See footnote 7.

Table 5. Subsidisation  and productivity growth.

Dependent variable: Growth of value added ( GROWTHY )

OLS Bounded influence estimation

                                                                                                  1 2 3 4 5 6 7 8

                   Year 1989-90 1989-91 1989-92 1989-93 1989-90 1989-91 1989-92 1989-93

         Variables

          Constant -0.44 -2.02 7.33 7.96 0.03 0.14 0.79 0.72

                                                                                         -0.73 -0.62 1.47 1.46 0.22 0.73 1.47 1.29

   GROWTHK 0.07 -0.78 2.62 2.77 0.26 0.31 0.46 0.43

                                                                                           0.27 -0.47 1.81
c
1.82
c
4.34
a
2.81
a
2.88
a
2.72
a

    GROWTHL -0.80 2.42 2.67 2.26 0.66 1.03 1.15 1.33

                                                                                         -0.89 5.26
a
5.09
a
4.44
a
5.94
a
2.89
a
4.07
a
3.99
a

                   AGE 0.009 0.04 -0.10 -0.10 -0.001 -0.003 -0.01 -0.01

                                                                                           1.02 0.80 -1.28 -1.25 -0.44 -1.15 -1.38 -1.37

                AREA -0.14 -0.44 1.32 1.54 0.01 0.08 0.07 0.08

                                                                                         -1.18 -0.60 1.30 1.37 0.30 0.91 0.83 0.85

        SUBSIDY 1.93 -1.66 -8.14 -4.57 0.29 -0.71 -1.53 -0.84

                                                                                          1.71

                                                                                                             c
-0.76 -2.61
a
-2.30
b
1.07 -1.02 -1.98
b
-1.09

                    R

                            2

                               adj

                                                                                           0.09 0.51 0.48 0.43 0.15 0.23 0.24 0.31

                           F 7.01 62.27 50.34 38.61 10.77 19.26 18.89 24.56

                          N 829 780 724 690 829 780 724 690

    No. of Sup.

                  firms

                                                                                               63 63 59 56 63 63 59 56

Note: T he OLS estimations in Cols. 1-4 are based on White´s (1980) adjustment for heteroskedasticity.

T he bounded influence estimations in Cols. 5-8 minimise the influence outliers have o n the estimated

coefficients, see Maddala (1989, pp. 417) for a description of the techniq ue. t-statistics in italics.
a

 ,
 b

 and
 c

indicate significance at 1, 5 and 10 percent respectively, using a two -tailed test. Ind ustr y dummies at the

two -digit ind ustr y level (ISIC 31-39) are estimated and available upon request fro m the author.

using more inp uts but not b y impro ving on their usage.

22
 Moreover, by transferring reso urces to fir ms

which beco me less productive, the subsidies have also disfavo ured non- subsidised fir ms because they have

been forced to partly finance the subsidies. A strategy which, if it was used on a much larger scale, wo uld

have had negative effects on regional as well as natio nal growth.

Fro m a regional policy perspective the estimated coefficient for the ARE A variable is also interesting. In

the official motivations for the support it is argued that it is more troubleso me to run a business in the

sparsely populated support areas. However, because the coefficient is insignificant it seems as if no

differences can be observed between fir ms located in the support areas and fir ms located outside the

support areas. T his holds for both the OLS estimations and the bounded influence estimations. Although

positive agglo meration effects might make fir ms located in mo re populated areas more productive,

congestion effects can have a negative effect on productivity. It should be noted, ho wever, that we only test

if fir ms located in the support areas are more or less productive than fir ms located outside the support

areas. Agglo meration effects might be more important if one explicitly co mpares fir ms located in less

populated areas with fir ms located in lar ger cities, where the populatio n density is much higher.

�

                          &21 &/8’,1*� 5(0$5.6

Because investment subsidies are seen b y many politicians in Sweden as well as in the EU as an efficient

instr ument to increase gro wth in fir ms located in backward regions, and because it is unclear ho w

government subsidies influence the gro wth of fir ms´ productivity, the p urpose of this stud y has been to

examine differences in productivity perfor mance between Swedish no n- sub sidised  fir ms and fir ms which

have been granted capital subsidies. B y co mparing the fir ms and by co ntrolling for different factors that

might affect total factor productivity gro wth we have tried to isolate the effects of sub sidisation.

22
          Because it is impossible to examine what wo uld have happened if no supports had been granted we

cannot with certainty say that it was subsidisation that led to a lo wer productivity gro wth for the subsidised

fir ms. It might be the case that these fir ms for so me other reasons, which we have not been able to control

for, have developed less well. T o examine if other factors than the o nes we have controlled for affect

T he stud y sho ws that subsidisation is positively correlated with gro wth of value added and that

productivity o f the subsidised fir ms seems to increase the first year after the subsidies were granted. But,

after the first year it seems that the more subsidies a fir m has been granted, the wor se T FP growth

develops. An implication of this stud y, as well as of the results fro m e.g. Beason & Weinstein´s (1996) and

Lee´s (1996) studies of ind ustrial policy in Japan and Korea, is that even if there might be mar ket failure

justifications for sub sidies, it is not certain that resources will be efficiently allocated. T he influence of

important pressure groups can lead to subsidisation of less productive fir ms, which implies that ind ustrial

policy prevents or delays the str uctural transfor mation of the industr y. Moreover, subsidisation can also

make fir ms less efficient.

In official evaluatio ns o f the effects of producer subsidies, the number of (gross) jobs a support program

creates is often used as a measure of its effectiveness.

23
 T his measure is, ho wever, insufficient for several

reasons. For examp le, b y neglecting indirect negative effects (such as the number of jobs lost due to the

financing of the supports), the evaluations tend to overestimate the emplo yment effects of the subsidies.

But perhaps more importantly, mo st evaluations do not take into account any gro wth effects. T herefore, an

important task for future research and for future public evaluations of support programs is to examine, to a

larger extent, the effects of subsidisatio n on productivity.

�

                          5()(5(1& (6

-
         Beason, R & Weinstein, D E, (1996), ^Gro wth, econo mies of scale, and targeting in Japan (1955-1990)~.

                    The Review of Economics and Statistics , Vol. 78, No. 2, May, pp. 286-295.

-
         Baumol, W J, (1990), Entrepreneurship: Productive, unproductive, and destructive. Journal of Political

                    Economy , Vol. 98, No. 5, pp. 893-921.

productivity gro wth Ramsey RESET  tests of o mitted variables have been calculated. T he tests are

significant. One sho uld therefore be aware of the possibility o f bias in our estimated coefficients.

-

                    Begg, I, (1989), ^European integration and regional policy ~. Oxford Review of Economic Policy , Vol. 5,

                    No. 2, pp. 90-114.

-

                    Blomströ m, M, Lipsey, R E, & Zejan, M, (1996), ^Is fixed investment the key to econo mic gro wth? ~.

                    The Quarterly Journal of Economics , Vol. 111, February, pp. 267-276.

-

                    Brezis, E S, Krugman, P, & T siddon, D, (1993), ^Leapfrogging in international co mpetition: A theor y of

                    cycles in national technolo gical leadership ~. The American Economic Review , Vol. 83, No. 5, pp. 1211-

                    1219.

-

                    Burton, J, (1983), Picking losers �? . T he Institute o f Economic Affairs, London.

-

                    Caves, R E, & Barton, D R, (1990), Efficiency in U.S. manufacturing industries . T he MIT  Press,

                    Cambridge, Massachusetts.

-

                    Dahmén, E, (1998), ^T echnology, T echnique and Entrepreneurial Activity in Econo mic theor y: An

                    historical outline~. Pp. 61-80 in Odhnoff, J, & Svedin, U, ( ed), 1998, Technological systemic changes

                    and economic theories . Swedish Council for Planning and Coordination o f Research, Report 1998:5.

-

                    De Long, J B, & Summer s, L H, (1991), ^Equip ment investment and econo mic gro wth~. The Quarterly

                    Journal of Economics , Vol. 106, May, pp. 445-502.

-
         EU (1996), Europeiska unionens stöd och lån - Vägledning till gemenskapens finansiering . Byrån för

                    Europeiska gemenskapernas officiella publikatio ner, Bryssel.

-
         Kornai, J, (1986), ^T he soft budget constraint~. Kyklos , vol. 39, Fasc. 1, pp. 3-30.

-
         Lee, J-W, (1996), ^Government inter ventions and productivity gro wth~.  Journal of Economic Growth ,

                    Vol. 1, September, pp. 391-414.

-
         Leibenstein, H, (1966), ^ Allocative efficiency vs. ^X-efficiency~~. The American Economic Review ,

                    Vol. 56, No. 3, pp. 392-415.

-
         Lundberg, E, (1961), Produktivitet och räntabilitet. Studier i kapitalets betydelse inom svenskt

                    näringsliv . Norstedt, Stockholm, Sweden.

-
         Maddala, G S, (1989), Introduction to econometrics.  Maxwell Macmillan I nt. Editions. New York.

23
          For example, the 8

                                                                                                                     th
 Annual report on the Structural funds of the EU claims that the result of Objective 2

assistance (the conver sion of regions in industrial decline) is that more than 870 000 gross jobs will be

either created, saved or redistributed as a result of assistance over the period 1997-99 period.

-
         Mitchell, W C & Munger, M C, (1991), ~Economic model of interest groups: An introductor y survey~.

                    American Journal of Political Science , Vol. 35, No.2, May, pp 512-546.

-
         NUT EK R 1993:43, Värdet av regionalpolitiken.  Stockholm.

-
         OECD (1993), Industrial policy in OECD countries - Annual review .

-
         OECD (1996), Public support to industry . OECD/ GD(96)82. Or

                    http://www.oecd.org/dsti/ind/pub_gd. html.

-
         Ohlin, G, (1962). Review of E. Lundberg (1961) in American Economic Review , Sept., 52, pp. 827-829.

-
         Olson, M, (1982), The rise and decline of nations: Economic growth, stagflation, and social rigidities .

                    Yale University Press. New Haven.

-

                    Persson, J, (1997), ^Convergence across the Swedish counties, 1911-1993~. European Economic

                    Review , Vol. 41, pp. 1835-1852.

-

                    Sala-i-Martin, X X, (1996), ^Regional cohesion: E vidence and theories of regional gro wth and

                    convergence~. European Economic Review , Vol. 40, pp. 1325-1352.

-

                    Schmidt, K M, (1991), ^Managerial incentives and product market co mpetition~. CEPR, Discussio n

                    paper series, No. 1382.

-
         SOU 1996:69, Kompetens och kapital - om statligt stöd till företag. Betänkande från

                    Företagsstödutredningen . Stockholm.

-

                    T soukalis, L, (1993), ^Regional policies and redistribution~. Ch. 19 in Griffiths, R T , (ed.), (1997), The

                    economic development of the EEC . An Elgar Reference Collection. Cheltenham. UK.

-

                    White, H, (1980), ^A heteroskedasticity-co nsistent covariance matrix and a direct test for

                    heteroskedasticity~. Econometrica , Vol.  48.

-

                    Wolff, E N, (1996), ^T he productivity slo wdown: T he culprit at last? Follo w-up on Hulten and Wolff~.

                    The American Economic Review , Vol. 86, No. 5, December, pp. 1239-1252.