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1. Introduction

The Baltic states emerged from their transitioraession around 1995 and since then
real GDP growth has been quite remarkable. Cunvelagal GDP growth for the period
1996 to 2003 has been 51% for Estonia, 59% foridaand 52% for Lithuania. The
growth rates for the first half of 2004 show norsigpf a slowdown — in fact quite the
opposite. These are the highest growth rates imgejrconsiderably in excess of other
former communist countries and among the higheiterworld. Indeed, if it were not for
the slowdown in 1999 following the Russian crigi,three countries would already be
examples of a sustainable growth acceleration &sedeby Hausmann, Prichard and
Rodrik (2004) with 8 or more years of growth in egs of 3.5%

The aim of this study is to examine what growthoaeting can tell us about the
proximate causes of the recent growth in the Baltind to consider what this might
imply for future growth. In order to do this we oep for each of the three Baltic

countries growth accounting exercises at both aggecand sectoral levels. It turns out
that the experience of the three countries is raimilar with capital accumulation

accounting for between 50 and 60 per cent of growtlepending on the exact period
chosen. By contrast labour growth makes a negatmetribution in Estonia and

Lithuania and a positive but small one in LatvidisTleaves total factor productivity

growth (TFP) with a contribution varying between%5and 60% (note the labour
contribution can be negative). This split betweka tole of capital accumulation and
TFP is in line with what is found for many multi+aatry studies eg Bosworth and Collins
(2003).

A comparison with other countries suggests thatmegrowth in the Baltic states looks
much more like that of the major European counti@sng the Bretton Woods era than
that of the East Asian ‘tigers’ in their initial@nth acceleration. Comparison with the
CEEs is mixed, with Poland in its post- ‘transismecession’ phase looking most like
the Baltics.

The sectoral analysis shows that TFP has contdbmi@e to growth in the traded sector
than in the non-traded one. The traded sectorsllintheee countries have been
characterized by large negative labour contribgtiomflecting significant labour
shedding. By contrast in the non-traded sector uabmade a small but positive
contribution in all three countries but capital aacted for 60% or more of sectoral
growth with the latter effect reflecting the neext investments in new sectors such as
banking or sectors which have experienced majoicstral changes such as wholesale
and retail trade.

We further investigate the traded/non-traded split looking at the experience of
individual sectors — manufacturing; trade; condtam; and transport. Separate growth
accounting exercises for each sector indicate tatcontribution of TFP to sectoral
growth increases with the ‘tradability’ of the s@ctThis suggests that the efficiency
gains of the traded sector originate in the presssaf competing in world markets.



We also consider the issue of sustainability ofenécgrowth. The logic of growth
accounting implies that output growth depends omtwh expected to happen to input
growth and to TFP growth. The clearest evidencéutme input growth concerns labour
where the demographics of the Baltic state poimjuite significant medium term falls in
the working age population. Investment sharedhi@Baltic are high but not unusually
so. Hence it seems that sustainability at closeutoent growth rates depends on the
continued growth of TFP. Historical evidence suggéisat TFP growth at current Baltic
rates extending for 20-30 years, which is what wde needed for real convergence of
living standards to EU-15 levels, is not commonibuty no means unprecedented.

The structure of the paper is as follows. Sectigne®ents the basic facts on recent output
and input developments in the three Baltic cousjrgection 3 presents the theoretical
framework used for the growth accounting exercisgs: section 4 we discuss
measurement of data inputs, assumptions about pteanalues, and present the growth
accounting results for the aggregate economy. is $lection we also consider the
sensitivity of results to different assumptions arfitr some international comparisons.
Section 5 deals with the sectoral growth accoungixeycises; firstly for traded and non-
traded sectors, and then for disaggregation inttose ranked by tradability. Section 6
considers future growth prospects.

2. Basic facts

Figure 1 illustrates developments over the per@@4lto 2003 in real GDP, employment,
and investment as a share of GDP in each of thee tBaltic countries. In Estonia and
Lithuania 1995 marks the resumption of real groaftier the transitional recession, and
except for 1999 when output fell slightly becauséhe Russian crisis, output growth has
been uninterrupted ever since. In Latvia positivengh started in 1994, but was briefly
reversed in 1995 by the banking crisis of that ybat since then has remained positive,
even in 1999.

By contrast employment declined dramatically in ¢aely 1990s (not shown in Figure 1
but very clear Table A3) but since 1995 has beandi declining until the early 2000s
when modest increases have been recorded in thetvas or three years. The
employment data are mainly obtained from the Labeorce Surveys (LFS) in each
country. For Estonia the LFS is available for theole of the period and covers persons
aged 15-74. In Latvia and Lithuania LFS data is available orstarting with,
respectively, 1996 and 1997; therefore for these twuntries official employment
growth estimates have been used for earlier §ears

Figure 1 also shows that the investment share @as bonsistently high in Estonia, but
in Latvia was rather low until 1998 when it excee®9% for the first time, but since

! Prior to 1997, persons aged 15-69.

2 This substitution should not affect the resulils¢s for the years when LFS results are available i
parallel with official employment estimates, labguowth trends in the two employment series arg ver
similar and since only growth rates of employmeather than levels) are used in the growth accognti
exercises there should be little difference.



then has been in excess of 25%. For Lithuaniartiiestment share was actually rather
high in the early to mid 1990s and has since stagilat about 20%.

These ‘basic facts’ at once inform us that labcas hot been a driver of growth in the
Baltic countries except possibly in the form of lamcapital accumulation.
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Figure 1: Output, employment and investment trendsin the Baltic states




3. Theoretical framework
Assuming a standard neoclassical production functio

(1) Yo = AF(K, L),

with (i) constant returns to scale and (ii) comipetifactor markets, output growth can be
decomposed into the following components

(@) In[ﬁj = In( Aﬂj +6,., In( K“lj +(@1-6,,) In( L“lj :
Y. A K. L,

where 6,€(0,1) is the capital income share. Defining % the decomposition can be
rewritten as

3) Yer =Vt = (a‘[+1 - a‘t) + 0t+1(kt+1 - kt) +(1- 9t+1)(|t+1 - It) '

The term on the left hand side of (3) representpudlgrowth, the first term on the right
hand side represents TFP growth, and the secontharttird terms represent changes in
capital and labour inputs weighted by income shi®mce TFP cannot be measured
directly, the growth accounting exercise amountstitaining values for the remaining
three terms in (3) from the data and measuring gfRvth as a residual. In line with
equation (3), all growth rates reported in the newher of this paper are logarithmic
rather than geometric.

4. Growth accounting for the aggregate economy

We start the investigation with a baseline growtbhoainting exercise for the aggregate
economy in each of the three countries. In the teack exercise we make certain
assumptions about the measurement of the key irpaépital and labour, and about the
key parameters — the factor income sharesnd 16, and the depreciation raté,
Section 4.1 below offers an extensive discussiorthef measurement issues and the
considerations underlying the choice of paramefgnss is followed by the results of the
benchmark case and by a sensitivity analysis. We #@ttempt to locate these results with
what is a large literature in this field and offeecomparison with some selected countries.

4.1. Input data and parameter values

The raw data inputs for the aggregate economy drewtounting may be found in Table
Al in the Appendix, which presents developmentsea output (GDP), employment,
and gross fixed capital formation for Estonia, liatand Lithuania over the investigation
period.

% The income share weights could alternatively leraas §; + 0,,1)/2.



Labour

Throughout the analysis employment has been chasdne labour input This implicitly
assumes that hours worked, as well as other cleaisiats of labour input such as human
capital are constant for the period of investigatiblote that, given the nature of the
exercise, errors in the measurement of labour imamnot affect the results for the
contribution of capital to output growth. Rathenyaadjustments in labour input must
show up as a corresponding change in the contoibwtf TFP. Bearing this in mind, we
now consider possible adjustments to the labourtidpta

We start by looking at hours worked. For the Bafiates such data is available from
1996 in Latvia and 1997 in Estonia and Lithugh@uring the period for which data is
available, hours worked, measured as actual workimg's per week in the main job,
have decreased in all three countries. In Lithuan2002 hours worked were 4.3 percent
below their 1997 level, in Estonia during the sgmeod the decrease was 2.5 percent. In
Latvia during 1996-2002 hours worked decreased.fypbrcent. Thus, changes in hours
worked suggest that labour inputs may be lower thalied by employment figures by
up to perhaps just over 5%. If an adjustment weadarfor hours worked this would have
the effect of ‘increasing’ the contribution of THPall three countries.

Next we consider possible changes in the qualitialodur input. The normal adjustment
for labour quality is to use average years of stthgoto construct a human capital
scaling factor. For example, Bosworth and ColliB803) define human capital adjusted
labour input as

LA = (LH)

whereL is the raw labour input and is the human capital adjustment factor. Given the
return to a year of schooling,){( this yields:

H = (1+n)°
wheresis average years of schooling of the working paoipara

We do not have time series for mean years of saigpah the Baltics over the relevant
period. However, in general this indicator develsfsvly over time. For example for
Hungary, Poland, Slovakia and Slovenia where wéale datathe average number of
years of schooling increased by between 0.2 andbét®een 1995 and 2001. If we
assume that in the Baltics average years of satpalso increased by 0.3 over the
period and if we apply a rate of return of 10% (lbetin American rate of return
according to Bosworth and Collins (2003)), thengee a value foH of very nearly 1.03.
In other words, on these assumptions, the humatatapmponent of the labour supply

* Data is for November of each year.
® http://devdata.worldbank.org/edstats/cd.asp




would have increased by 3% between 1995 and 200Dbwmperhaps a little more up to
2003. Thus an adjustment in labour input for plaleschanges in the years of schooling
would not be quite enough to offset the effecthadrter hours.

However years of schooling does not really captunat has happened to human capital
in the Baltics during the transition. There is @@uwap in terms of operating in a market
economy between those who were educated and gremthp former Soviet Union and
younger people. In an attempt to take this intaoant we examined the age structure of
the labour force, on the assumption that the huozgital of older workers may have
become obsolete and that younger workers would dre productive. So changes in the
age structure of the population could be a proxycfanges in labour quality. By using
aggregate employment as the labour input, we intlgliassumed that during the 1996-
2002 period there were no notable changes in teestigcture of the labour force. The
evidence on high labour flows in the Baltic sta&s,noted for example in Haltiwanger
and Vodopivec (2002), suggests that age structbremployment may have changed
considerably.

In practice, the data (see Table A9 in the appénddicates very little change in the age
structure of the employed. In each of the Baltatest the weight of the ‘15-25’ age group
has decreased, by between 1.7-3.1 per cent, wittughly equivalent increase in the
‘50+’ age group. For Lithuania, there is also aoréase the '39-50" age group. These
changes are partly the effect of demographic fac{éewer young people) and the
buoyant economies which have had the effect of wigwnore older people into
employment. Overall, the available data suggess tthe assumption of a constant age
structure of the labour force during 1996-2002 quéris acceptable for all three
countries’

Taking all the above factors into account pointghi® conclusion that the rather small
adjustments that might be made on account of hworked and labour quality tend to
offset one another. Hence we have chosen unadjestgloyment as the measure of
labour input.

Capital

Measuring capital is fraught with difficulties. the first place, ideally we would wish to
use the flow of services generated by the capttaksin each period (e.g., machine
hours). Since such data is not available, we asshatehe volume of services generated
is proportional to the capital stock. But this targlard.

More importantly, no official capital stock estirmatare available for any of the Baltic
states. Therefore we have been obliged make ourestumates.

To obtain capital stock data we first estimate t@d@tock for a particular year and then
for the other years of interest the capital steckalculated using

® The same can also be said about changes in gemaigosition of the labour force.



4) K = @-9)K, +1,

In (4) it is assumed that each year the capitakstiepreciates at a constant r&tén the
baseline exercise we assume ©¥.08.1; represents new investments in constant prices,
which are obtained from the gross fixed capitahfation data of the National Accounts
as reported in Table Al.

The difficulty here is to obtain an estimate of thitial” capital stock, or, equivalently an

initial capital output ratio, since we have relativ good data for GDP and once the
capital output ratio is known the correspondingitedystock may be inferred. We have

used several approaches to arriving at what werdegs a reasonable estimate of the
initial capital stock ie in 1995. The first is whaight be called the direct approach and
consists of estimating the capital stock as a sbfixed tangible and intangible assets of
enterprises in each of the Baltic states. A secapproach uses estimates from the
Iiteragure, and a third approach invokes the stestdte formula for the capital output

ratio.

Direct approach

The two main components of the capital stock areh@ fixed tangible and intangible
assets of enterprises and (ii) the residential ingustock. The latter needs to be included
in the capital stock because GDP includes impugsdsrthat are assumed to accrue to
owners of residential housing.

For Latvia data on enterprise fixed assets is albalfrom 1995 and covers all sectors of
the economy. For Estonia data is also availabktirsgafrom 1995, but coverage excludes
agriculture, financial intermediation, mining andagrying, public administration, health

and social work as well as other community, soeiatl personal service activities.

Estonian data is not available after 1999. Foruatiia data is available from 2000 and
excludes agriculture and financial intermediati@ctsrs. The available data, including

the implied capital-output ratios for the part adbaomy covered by the fixed asset data,
can be found in Table A2.

There are several reasons why using reported eisiergixed assets data may
underestimate the total capital stock of the econdfrstly, enterprise fixed asset data
does not include residential housing stock, whighstitutes a significant part of the total
capital stock of an economy. Pula (2003) estimttasthe size of the residential housing
stock in Hungary in early 90s was 30-50 percenGbBfP. Based on PWT 5.6 data for
Poland, Bems and Jonsson (2003) estimate thatdd-29 the size of residential housing
stock in the Baltic states was between 40% to 50@0P.

" The capital stock estimate does not have to coom 1995 — in order to use equation (4) we need an
estimate for any one year.

& Another approach would be to use capital stock tix late eighties and then adjust it for the-time
effect of the collapse of Soviet Union. We do notgue this approach, since in some cases thece is n
investment data available for 1989-92 period, ahdmsuch data is available, it is of very low oyali



It is also likely that the fixed assets of entesps are undervalued. Their value was
dramatically deflated during the hyperinflation e&rly 1990s and for tax reasons
companies have had incentives not to re-value thgsets in subsequent years. For
similar reasons new investments are underrepantétkifixed asset data.

To assess the degree of asset underreportingl@®ér, Table A2 includes net investment
data as implied by the data about fixed assets ddm be compared with net investment
data from national accounts, also reported in T&€ In Latvia over the 1996-2002
period cumulative net investments based on enserdiked asset data are 30 percent
below net investments implied by the national aoct®wata. In Lithuania during 2001-
2002, cumulative fixed asset data underreportsstmvents by 14 percent.

For Estonia we appear to have a different story witmulative net investments from

enterprise fixed asset data exceeding net invesgnfesm the national accounts by 30

percent:’ This may be the result of an initial undervaluatif assets and subsequent re-
valuation. For example, re-valuation of asset vakedeplains the very high Estonian ratio
of net investments to national accounts data olkseiv 1998 (see Table A2). A more

detailed examination of the Estonian data revdads the large increase in the value of
fixed assets in 1998 was mainly due to adjustméntene sector — real estate and
business services. If this sector is excluded ftbendata, enterprise fixed asset data in
Estonia, as in Latvia and Lithuania, underrepovegsiments, as compared with national
accounts data.

Overall, for the reasons discussed above, thisadetharriving at a one-time estimate of
the initial capital stock provides us with a lowswund for the capital stock estimate.
Adding up the fixed asset data and estimates ferstiock of residential housing we

conclude that the lower bound of the capital-outpatip for the end of 1995 in the Baltic

states is around 1.3. This number is obtained uBifgas the ratio for fixed assets of
companies to output, and 0.4 as the ratio of resialehousing stock to output. Available

data indicates that this number is roughly the semtestonia, Latvia and Lithuania. 1995

was chosen as the year for which the one-time aagtibck estimate is obtained, since
estimates for the residential housing stock in Bladtic states, as well as other Eastern
and Central European countries, are available émlythe early 90s (e.g. Bems and
Jonsson (2003), Pula (2003)).

Estimates from the literature
We have some recent estimates of capital outputsrédgr the Baltic states: Room (2001)
and Vetlov (2003). We also have estimates for otbherparable countries.

Vetlov (2003) estimates a Cobb-Douglas productmcfion to infer the 1995 capital
stock in the three Baltic countries. This yieldsl@5 capital output ratio of 1.3 for

° From national accounts net investments for eaah yere obtained as the difference between gross
investments and consumption of fixed capital.

19 Note that, unless net investments in the seciirsavered are negative, the actual differencesioiia
is even bigger, since fixed asset data excludeeraksectors that are accounted for in the natiaoabunts
data.



Lithuania, and about 1 for Estonia and Latvia. ¥ethrgues that this ranking is plausible
because in Soviet times Lithuania was the mostsmilised of the three republits
Room (2001) is not directly concerned with growtit@unting but incidentally reports
capital output ratios. Room also estimates initegbital on the basis of a Cobb-Douglas
production function with assumed parameter vallies. implied capital output ratios for
1995 are: for Estonia about 1.1, about 1.25 ftindania and about 0.75 for Latvia. Thus
the production function approach to inferring artiah capital output yields somewhat
lower figures than the direct approach.

Turning to other comparable countries, PWT 5.6 ges a capital stock estimate for
Poland in 1990, which expressed as a capital-ouggid is 1.6. Pula (2003) presents
estimates of capital stock (excluding residentialiding) for Hungary and arrives at a
capital-output ratio of 1.37 in 1991, which themadpally increases to 1.5 by 1999. After
adding a residential housing estimate, which Peforts as 30-50 percent of GDP, we
arrive at an estimate of capital-output ratio famigary of around 1.8 in 1995.

Steady state
A further alternative is to follow the method udayla number of authors e.g. Klenow
and Rodriguez-Clare (1997), who use the formula:

I
© & Y

Y =g+5+n

The left hand side of (5) represents the capitgbuturatio in 1995, the numerator is the
average investment share over the period 1995Q8,24nd in the denominator we have
g, the average per capita growth rate of output, gpetiation rate), andn which is the
rate of growth of employment. This is basically foemula for the steady state capital
output ratio.

Applying (5) to the Baltics we may note that théeraf growth of employment over the
period has been negligible, sacan be taken as zero and per capita output grsvitie
same as output growth. Inserting data on the invest share, the growth rate and the
depreciation rate from Table A3 into (5) yields flolowing 1995 capital output ratio
estimates: Estonia 2; Latvia 1.76; and Lithuan&91The average of these is about 1.8.
A higher depreciation rate would imply a lower ¢apoutput ratio.

Equation (5) is the formula for the capital outpatio in steady state growth. It seems
plausible that the Baltics were not in steady statavth over the period. Rather the

capital output ratio in 1995 was very likely belolne steady state which means that the
formula overstates ‘true’ capital out put ratiosofdover, it overstates most for Estonia
which had the highest investment rates over thieger

! The existence of the Vetlov (2003) paper camégtut bfter we had completed our basic work. Thespap
is written in Lithuanian and the results reportedeitogether with comments on method come from a
personal communication with the author.
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Indirect evidence

We can also look at other evidence to seek an upmend for the capital-output ratio.
Here it is instructive to look at evidence from fany, Sweden and Denmark. These
countries were the main source of the substardiaital inflows in the Baltic states over
the 1990s. It is therefore reasonable to assumtethieamarginal product of capital in
Denmark, Germany and Sweden during that periodiovesr than in the Baltic states.

We can use the standard neoclassical growth modettier with our presumption about
relative marginal products of capital to prediat tielationship of capital-output ratios as
between the Baltic states and these Western Eurapmeatries. According to the model,
the return on capital in country j is

(6) it = O3e(Y it/ Kjo).

If capital income share$);, are the same across countries and the margiodlgir of
capital is higher in the Baltic states, then weeh®y/Y<K./Y z, wherei stands for any
of the Baltic states armlrepresents Denmark, West Germany or Sweden. br @tbrds
capital output ratios in the Baltics should be lowen in the countries from which they
receive capital. According to PWT 5.6 in 1990 tlpital-output ratio in Denmark was
2.00, in West Germany — 1.97 and in Sweden — ZTAns the model predicts that
capital-output ratios in the Baltic states durirgQs should not exceed a value of about
2.0.

Conclusions on the capital output ratio

The direct approach to estimating the capital autptio suggests a lower bound of 1.3;
the production function approach puts this lowealaut 1 (or less than 1 in the case of
Latvia). A variety of evidence suggests an uppaindoin the rangel.7 to 2. Thus we
have a broad range of 1 to 2 and a narrower rahde3oto 1.7. The evidence on the
ranking of the countries in terms of capital outratios is mixed. For this reason and also
because of the structural similarities betweerthinee countries for the baseline scenario
we have chosen a common value of 1.5 for the a@agpiitput ratio. This is exactly the
mid point of the plausible range of values.

Paramefters

Finally, an important role in the growth accountawgercise is assigned to the capital and
labour income shares and the depreciation rate.iffidane shares attributed to capital
and labour depend very much on accounting convesitiGollin (2002) has argued that
national accounts data for countries other thareld@ed ones need to be adjusted in
order to correctly capture income shares. Whenattfgopriate adjustments are made,
Gollin finds that factor income shares around thelevdo not correlate with income
levels and typically the capital share lies witthie 0.20-0.35 range.

What is the evidence for the Baltic states? Bents Jomsson (2003) use data from the

1997 input-output tables to calculate the laboaepime share in Latvia. Defining labour
income as the sum of ‘remuneration of employeed’ ‘arnixed income’, they arrive at a
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capital income share of 0.36 for Latvia in 1997 eTddjustments made by Bems and
Jonsson (2003) are identical to the ones recomndebgieGollin (2002) as a way of

correcting income shares in developing countriesxell income is added to labour
income, since unincorporated enterprises in devejogountries tend to be labour
intensive.

Other evidence includes estimated production fonstiand also Eurostat national
accounts data. Thus, Room (2001) has estimateddugiion function for Estonia and
comes up with a capital share of 0.35 and Stike@93) has done the same for Latvia and
his estimation yields a capital share of 0.225. Eheostat adjusted wage share of GDP
in the Baltic states data (see Table A5) suggéstisaver the period the capital share has
varied between 0.41 and 0.3 in Latvia and 0.4 a@€l ih Estonia.

In Lithuania by contrast the Eurostat data implyaaerage capital share of 0.53 over
1995 to 2002. This is seriously out of line witle t8.20-0.35 range obtained by Gollin
(2002). We believe that the Lithuanian figure is tiesult of attributing reported mixed
income to capital rather than to labour as sugddsyeGollin. Thus if we use the 1998
input-output table for Lithuania and treat mixedame as part of capital income (rather
than as wages as recommended by Gollin) we obtaiapéal income share of 0.53,
which corresponds exactly to the Eurostat data.

The balance of the evidence suggests a capitad #h#ne Baltics at the higher end of the
Gollin range and accordingly for the baseline sdenae have chosef = 0.33.

On the depreciation rate we assudre 0.8 for all three countries. This may be comgare

with estimates of depreciation rates in the Badtates obtained using national accounts
data on consumption of fixed capital, combined vithestment data and our estimated

capital stock. In Table A8 we calculate the detaon rates for each year between 1995
and 2002 and each of the Baltic states. The regullepreciation rates vary between 0.07
and 0.11, with Lithuania exhibiting slightly highdepreciation rates than Latvia and

Estonia. This range includes our assumed depregigdie of 0.08.

4.2. Results of the growth decomposition

Once the capital output ratio, the income sharab tae depreciation rate have been
chosen the growth accounting ‘experiment’ is a sengpplication of equation (3). Using

the input data from Table A3 output growth may leeaimposed into growth of labour

and capital inputs and growth of TFP. Detailed Itesof the exercise can be found in
Table A4. and Table 1 below offers a summary efrésults’.

12 \We note the effect of the assumed constant retrssale in production on the results of the growth
accounting. If the true production function extshiicreasing returns to scale, TFP growth is oatzdt as

it captures some of the increase in production ihdue to increasing returns. The opposite isctse, if
the true production function exhibits decreasinmines to scale. Although we do not attempt to estém
the returns to scale for the aggregate productiontfons in the Baltic states, using the data apzoying
this paper the reader can make any desired canactNote also that with constant returns to scale,
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Table 1 reports results for three periods 1996-20984-2002 (for Estonia and Latvia)

and 1996-2003. The data for 2003 have been incatpdrinto the data set and the
accounting exercise including 2003 data is reportéalvever, since the 2003 data are
‘provisional’ and may be subject to considerablsiens we take the 1996-2002 as our
core ‘experiment’ for the aggregate economy. Alsappens adding 2003 does not alter
the overall picture very much, as can be seen ffainle 1. The 1994-2002 results are
included for interest.

The evidence conveys a very similar message fahade countries.

« Employment (labour input) has played either a mbgesitive role (Latvia) or a
negative one (Estonia and Lithuania) in the Bajtiowth acceleration. Given the
discussion of employment growth trends in Sectigntits result is hardly
surprising. However, it should be noted that if 209 added (when employment
grew by between 1.5% and 2.2%) the labour coniohuihcreases for all three
countries.

» Across the three countries, growth in the capiiatls accounts for 50-60 percent
of accumulated output growth over 1996-2002. Tksult indicates that around
half of the output growth in the Baltic states dan explained with a standard
neoclassical growth model.

* The remaining ‘unexplained’ growth of output (45%60is attributed to the
growth of TFP. Thus contribution of TFP to Baltimgth has been comparable to
that of the physical capital stock. TFP can berprted as containing any
growth-enhancing factor not accounted for by thewgin of labour input or the
capital stock.

It is of considerable interest as to what has ‘edu3FP growth. It could be that, if we
have underestimated the contribution of either loé tstandard inputs, then such
‘misspecification’ would show up as TFP. Exampleehwould include growth of
human capital or an overestimation of the initiapital stock However, as discussed in
section 4.1 we are rather confident about our aptions regarding labour inputs and as
the sensitivity analysis in section 4.3 arguethéfinitial capital out put ratio lies within a
plausible range the contribution of TFP always resguite large. This is entirely to be
expected. So we believe that Baltic TFP is pickipggenuine productivity improvements
not originating in factor accumulation, but Box Hows that all too little is known in
general about what exactly determines TFP growth the same is true of the Baltic
states

switch from the assumed perfect competition to npohp profits will overstate the elasticity of outpwith
respect to capital. In this case an adjustmentarfe shares would be required.
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Table 1: Aggregate growth accounting resultsfor the Baltic states

Country 1996-2002 1996-2003* 1994-2002
Annual Contrib Contrib  Contrib Annual Contrib Contrib Contrib Annual Contrib Contrib Contrib
growth ution of ution of ution of growth ution of ution of ution of growth ution of ution of ution of
of GDP capital labor TFP of GDP capital labor TFP of GDP capital labor TFP
Estonia 0.052 0.031 -0.008 0.028 0.051 0.031 -0.005 0.025 0.043 0.033 -0.014 0.024
% contribution 61 -15 54 62 -10 49 77 -33 56
Latvia 0.056 0.029 0.001 0.026 0.058  0.029 0.003 0.026 0.042 0.024 -0.009 0.028
% contribution 51 2 46 50 5 45 56 -22 66
Lithuania 0.047 0.027 -0.009 0.029 0.052 0.027 -0.006 0.031
% contribution 58 -19 62 52 -12 60

Sources: see Table Al in appendix
* non-final data for 2003
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Box1: Total Factor Productivity

According to Easterly and Levine (2000) “Differetiteories provide very differen
conceptions of TFP. Some model TFP as changeximaéogy (the “instructions” fof
producing goods and services), others highlightrtie of externalities, some focus ¢
changes in the sector composition of productionijembthers see TFP as reflecting t
adoption of lower cost production methods...we do not have empirical evidend
however, that confidently assesses the relativeortapce of each of these conceptions
TFP in explaining economic growth. Economists neegrovide much more shape a
substance to the amorphous term ‘“TFP".”

Possible sources of TFP growth in the Baltic statekide all of the above. Importar
potential channels of TFP growth include: (i) tealogy transfer; (i) improvements i
productivity of workers (human capital) not captutey standard measures of schooli
and (iii) improvements in efficiency of organizat® All of these channels could K
influenced by FDI. However, casual examinationha evidence is not promising. Thy
Estonia has an accumulated stock of FDI per cdp#@ais more than twice as large as
Latvia or Lithuania, but the contribution of TFPgmwth is not materially different fron
its contribution in the other two countries. In tfaxs Table 1 shows the Estonian T
contribution lies exactly between the Lithuaniand drmatvian figures. Moreover, th
leading country for FDI per capita in Central amdtern Europe — the Czech Republic |
experienced rather low TFP growth.

Generally it is rather difficult to identify the gices of TFP growth at the aggregate le
However, Benhabib and Spiegel (1994, 2002) estirmatequation for TFP growth th;
depends on the gap with the lead country and ted & human capital. They find thd
the level of human capital as measured by averagesyf schooling is highly significar
in explaining the growth of total factor productii The idea here is that higher levels
human capital imply a faster catch-up of TFP. Tlwms the basis of this work th
particularly fast Baltic TFP growth can be explairgy a combination of an initially larg
gap and high levels of human capital.

A promising route for identifying the channels byieh TFP is determined is to look
firm-level evidence. An example of such a studySmarzynska Javorcik (2002) wh
finds that in Lithuania FDI has contributed to pumotivity growth through productivity
spillovers on upstream local suppliers of multiioaal enterprises.

—t

n

e,
of
nd

4.3. Sensitivity analysis of the baseline results

In this section we discuss the sensitivity of biaselgrowth accounting results with
respect to four key assumption of the exercise eomaeg: (i) estimates of the capital

stock, (ii) labour and capital income shares, thg depreciation rate for the capital sto
and (iv) the intensity and quality of labour input.
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Capital stock

Table A6 reports the results of a numerical simoabf how the baseline case varies in
response to changes in these four underlying agsamsp The first column presents the
baseline case. The second column shows the re#hutts the initial capital output ratio is
assumed to be 1.3 (as compared with the baselimemgion of 1.5) and the third
column reports the results for a capital outpubrat 1.7. In all other respects the growth
accounting exercise remains the same as in thdirmasase.

A lower initial capital stock combined with the samet investment data implies a higher
capital stock growth rate and therefore must ireedhe contribution of capital to output
growth. Following the same reasoning, a higherahitapital-output ratio (or capital
stock) decreases the contribution of capital. Fegumations (3) and (4) it is clear that the
contribution of labour is not affected by changeghe capital stock. Hence a change in
the contribution of capital following a variatiom ithe initial capital stock must be
accompanied by an offsetting effect for the cdmition of TFP.

In the range of reasonable values, the resulteeofjtowth accounting are not especially
sensitive to changes in the initial capital-outyaito. Changing the ratio all the way from
the lower bound of 1.3 to the upper bound of 1.@releses the contribution of capital to
the output growth by only 17% in Estonia, 16% irtViia and 19% in Lithuania. This
decrease is, of course, offset by a correspondicrgase in the contribution of TFP.

Theincome shares

The fourth column of Table A6 reports the case wher each country time varying
capital income shares are taken from the Eurositd (kee Table A5) instead of the
assumed baseline value of 0.33. The Eurostat dapdyion average higher capital
income shares than the assumed 0.33 in the basslpeiment and equation (3) implies
that an increase in the capital income share léads increase in the contribution of
capital to output growth and a decrease in theritartion of labour.

However, the magnitude of the effect of a chang@dome shares on capital and labour
contributions is also affected by the growth rateach of these production factors and
therefore the increase in the capital contribuiiotiuced by an increase in the capital
share may not be exactly offset by a reductionhm labour contribution. In fact, for
Estonia and Latvia the growth rate of labour isligdge and too small for the effect not
to be reported in Table A6. For Lithuania the Etabslata imply a much larger capital
share than we have assumed and the consequentecisangich more dramatic. Any
change in capital and labour contributions musbfiget by an opposite change in the
TFP contribution

The depreciation rate

Sensitivity of aggregate growth accounting resulith respect to the assumed capital
depreciation rate is reported in the fifth columhTable A6, where instead of the
baseline depreciation rate of 0.08 we use the dggien rates implied by the

consumption of fixed capital data from national@ads (see Table A8). From equation
(4) the depreciation rate affects the growth actingnthrough its effect on net
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investments. Keeping all the other inputs in thewgh accounting constant, an increase
in the depreciation rate decreases net investmiamtseach year and consequently
decreases the growth of the capital stock. As e cd capital-output ratio, changes in the
depreciation rate do not affect the contributiotadiour.

The numerical results reported in Table A6 sugyest results of the growth accounting
are not particularly sensitive to changes in therel@ation rate. For example, in the case
of Lithuania, where the average depreciation mnaglied by the national accounts data is
by 0.02 higher than in the baseline case (0.100\38), the contribution of capital
decreases from 58% to 48% with an offsetting ireeea the contribution of TFP. In the
case of Latvia and Estonia, the resulting changesantributions are considerably
smaller.

Note that the results in columns four and five (@es in the income shares and in the
depreciation rate) move in opposite directions @amared with the baseline case and
thus at least partly cancel each other out. If wes@er a growth accounting exercise
with income shares from the Eurostat data and deiren rates as estimated from

national accounts, the results for Estonia andihatould be very close to the baseline
case. This finding is reported in the sixth coluofffable A6.

Employment

Finally, the last column of Table A6 reports theeavhere employment data is adjusted
for hours worked. A decrease in hours worked deg®aéhe supply of labour, which in
turn decreases the contribution of labour to outpatvth. The contribution of capital is
not affected. As in the previous columns, we cotelthe empirically relevant changes in
hours worked have only a minor effect on the groadbounting results. In Latvia, where
the hours worked showed the largest variation @bsad by 5.4% over 1996-2002), the
contribution of labour decreases by 9% with anaifisg increase in the contribution of
TFP.

Summary
Table 3 summarises the results of the sensitivitglysis in the form of a range of
estimated contributions for plausible variationsha underlying assumptions.

Table 3: Range of valuesfor contributions based on sensitivity analysis (1996-2002)

Average Capital L abour TFP

growth contribution contribution contribution

of GDP M ax Min M ax Min M ax Min
Estonia 5.2% 3.6% 2.7% -0.8% -1.0% 3.2% 2.3%
Latvia 5.6% 3.3% 2.5% 0.1% -0.4% 3.1% 2.1%
Lithuania| 4.7% 4.3% 2.3% -0.6% -1.3% 3.4% 1.1%

Although these results are not amenable to stalstesting, we believe the sensitivity
analysis confirms our main propositions about treximnate causes of the recent growth
acceleration in the Baltics, namely:
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» the labour contribution to growth has been neglegbiut mainly negative

» capital and TFP have contributed almost equalith werhaps a slight edge for
the contribution of capital.

4.4. Comparison with growth accounting results for other
countries

Many growth accounting studies are available farige variety of countries that may be
used for comparison with our results for Estoniatvia and Lithuania. Bosworth and
Collins (2003) report results for 84 countries ottee period 1960 to 2000. For all 84
countries taken together the contribution of caft&%) and TFP (41%) to the growth
of output per worker was close to 50/50. The rexhairof growth was was attributed to
education (human capital). Our results for the iBalare not out of line with this broad
international experience.

One interesting comparator set is the experienderarice, Germany, Italy, Netherlands
and UK after the Second World War, i.e., for thd2:9973 period (see Barro and Sala-i-
Martin (1995)). Over this period annual output gtiovin these countries ranged from
3.7% in the UK to 6.6% in Germany. As in the Bakiates, output growth could be
attributed more or less equally to the growth @& tapital stock and TFP. At the same
time, labour growth contributed only around 5 pete# the output growth.

Although the Baltic growth acceleration is oftennmgmared with the Asian tigers, the
growth accounting evidence from Hong Kong, Singapdouth Korea and Taiwan
suggests that their rapid economic expansion pedifféred substantially from the

experience of the Baltic states. Annual growthgatethe four East Asian economies
during 1966-1990 period ranged from 7.3% for Hormné to 10.3% for South Korea,

thus exceeding the recent growth rates in Estdratjia and Lithuania. Young (1994)

finds that output growth in the East Asian econ@rdering the period can mostly be
accounted for by capital (40 percent) and laboomgjn (40 percent), with TFP growth

accounting for only 20 percent.

Closer to home, Doyle et al. (2001) report growtbaaunting results for Czech Repubilic,
Hungary, Poland, Slovak Republic and Slovenia. T$tegre with the Baltics the feature
that the labour input contribution to output growdiliring the 1990s was largely negative
and positive but small only in the case of thev8loRepublic. With respect to the role of
capital and TFP, these countries show considemdiffierences. In the Czech Republic
and Slovakia during 1991-1999 the growth of caggtatk contributes more then twice as
much to output growth as does growth in TFP. In ¢ and Slovenia, the opposite has
been the case, while for Poland the results ardasito those we find for the Baltic
states.

Interestingly, in nearly all of the comparisonscdissed here the contribution of capital
lies in the 40-60 percent range. The case of CRaglublic is the only exception to this
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rule. Thus the evidence suggests that the maierdiites in sources of growth across
countries arise from different contributions ofdaip input and TFP.

Box 2 : Vetlov’'s Growth Accounting Results for the Baltics

In an independent study Vetlov (2003) also repargsowth accounting exercise for
all three Baltic states. A summary of the resdtshown in the following table:

Contributions of capital, labour and TFP to GDP growth 1996 -2002

Capital L abour TFP
contribution contribution contribution
Estonia 74% 0% 26%
Latvia 62% -14% 53%
Lithuania 37% -16% 79%

Source: Vetlov (2008

These results confirm the relatively small and tiggampact of labour. They alsp
confirm that the contribution of TFP has been kgjhn Lithuania. However with
respect to the relative role of capital and TFPEstonia and Latvia they are
somewhat different from the results reported inl&db It turns out that differencegs
in assumptions about parameters can explain mutteddifference. Firstly, Vetloy
assumed capital output ratios of 1 for Latvia arsdoRia and 1.3 for Lithuanig.
These are much lower than we have assumed and wwaud the effect of
increasing the calculated contribution of capiglcampared with Table 1, with the
effect disproportionately greater for Estonia amatvia than for Lithuania. Alsg
Vetlov used the following capital shares (persamhmunication from the author):

Estonia: 0.48
Latvia: 0.54
Lithuania: 0.58

—n

These are much larger than we have assumed andl \vatsd have the effect @
boosting the capital contribution.

5. Sectoral growth accounting

In this section we disaggregate the economieseoftttee Baltic countries into traded and
non-traded sectors and undertake a growth accauriin sector. This exercise is
motivated by the belief that developments in tlagléld and non-traded sectors have been
shaped by different forces and indeed it turnstloat factor accumulation and TFP have
contributed rather differently as between the gscto
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The technical nature of the exercise is identicathe one presented in the previous
section for the aggregate economies - using seatiata for output, employment and
capital stock, equation (3) allows us to accouwnt the contribution of the different
factors to output growth and hence to obtain tletosal TFP as a residual value. We first
discuss the additional assumptions needed to ingesectoral growth accounting and
then present and discuss the results.

5.1. Additional assumptions

In defining the traded and non-traded sectors vileviothe standard procedure in the

literature and define industry and agriculture les traded sector of the economy, which
then leaves all other sectors of economic actiagregated into a non-traded sector.
Such a division of the economy inevitably invol\esme degree of arbitrariness, since
any form of economic activity has a non-traded congmt and some services and other
activities that appear in the ‘non-traded’ sectoiimdfact enter into international trade. At

the same time it is empirically the case that ougdwagriculture and especially industry

is traded much more than the output of other sector

For sectoral output data we use value added atardngrices for traded and non-traded
sectors. Ideally, on top of the value added we kshadd taxes and subsidies incurred by
each sector; however such data is not availabéeyatarly frequency. By ignoring taxes
we approximate the sectoral output growth raten@tket prices) with the growth rate of
sectoral value added. Data on sectoral employnsetaken from the official employment
estimates and labour market surveys. All the ragtosal data inputs can be found in
Table A10.

We assume that income shares, capital output ratidsdepreciation rates are the same
across traded and non-traded sectors, and areicaletd the values assumed for the
aggregate economy. We now discuss these assumptions

I ncome shares

Eurostat reports the labour income share for theufiaaturing sector separately as well
as for the aggregate economy (see Table Al13). Smeaufacturing constitutes
approximately 65 percent of the traded sector,dalimcome in manufacturing can serve
as a proxy for the labour share in the traded sexdoca whole. Comparing the labour
share in the aggregate Baltic economies (Tablewfi) the manufacturing labour share
(Table A13) we conclude that, although labour ineoshares in manufacturing are
higher than for the whole economy in all three d¢aas, the differences are rather small:
just 0.03 in Estonia, 0.02 in Latvia and 0.04 ithuania. Thus at the traded/non-traded
level of disaggregation the assumption of fact@ome share equality across sectors is
closely approximated in the data for the BaltideaThis finding is in line with Parente
and Prescott (2000, p 43), who argue that capitdllabour shares in value added vary
little across highly aggregated industrial sectors.
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Capital output ratios

We assume that the initial capital stock in 1998is$ributed across sectors in proportion
to the sectoral output, so that in each sectoc#p#tal-output ratio is the same as for the
aggregate econonty. This assumption is motivated by a property of thedel that
underlies the sectoral growth accounting, i.e.,aéigation of the marginal return of
capital across sectors coupled with identical ehpiticome shares implies identical
capital-output ratios in the two sectdfs.

Lack of data does not allow us to check on diregpieical support for this assumption.
However, examining investments as a fraction oti#addded (see Table All) suggests
that in Latvia and Lithuania the capital outpuiadtas been increasing faster in the non-
traded as compared with the non-traded sector.sénee is also true for Estonia once
taxes are added to the value added in each S8citis suggests that the return on
capital has been higher in the non-traded sectsmdJequation (6), a higher rate of
return coupled with identical factor income shanesuld imply that the capital-output
ratio in the non-traded sector in 1995 was lowantim the traded sector. It turns out that
if this were indeed the case then our results atfmutelative role of TFP in traded and
non-traded sectors would be reinforced.

The capital stock for years after 1995 is obtainethg sectoral investment data and
equation (4).

Depreciation rates

There is agreement in the literature that depreciatites for equipment are higher than
depreciation rates for construction items (seeteuten and Wykoff (1981)). In view of
this, the assumption that depreciation rates areséime in traded and non-traded sectors
are valid only if the equipment (to constructioant) intensity of investment in traded
and non-traded sectors of economy is the same.rtungtely we have no evidence on
this.

However, if the depreciation rate was lower in tlen-traded sector (as would be the
case if the equipment intensity was lower), thetigbuation of capital to output growth in
that sector would increase, which in turn wouldtHar reinforce our results on the
relative role of TFP growth in the two sectors.

Labour inputs

Only fragmented data on hours worked and othersactexistics of the labour force are
available in the Baltic states at the level of é@dthon-traded sectors. For Latvia and
Lithuania the relevant time series are availabléy @tarting with 1998-99. We have
checked for differences across the two sectors digparing data for manufacturing

'3 1n order to obtain sectoral output at market prito this calculation, we distribute net taxesvatue
added of traded and non-traded sectors. Distribusidthased on data from the 1997 input-output thdsle
Latvia, in which 91 percent of taxes are addedhéovialue added of the traded sector.

4 Formally, marginal product in sector j can be essed as:= 0j(Y/Ky). If for sectors j and i we have
lie=Tit andej =0, then th/Kjt:Yit/Kit-

15 As already mentioned in an earlier footnote, acb@® percent of taxes should be allocated on tapeof
value added of traded sector.
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sector with the aggregate economy. Neither hourskedy the age structure of the
employed, the gender of the employed, nor educaltiatainment exhibit differences that
imply a need to deviate from the assumption thgbleyment is an acceptable measure
of sectoral labour input.

5.2. Results of the growth accounting for traded and non-traded
sectors

Descriptive data

Table 4 below reports the basic growth data fortéin@ sectors which shows that in all
three countries over the 1996-2002 period outpstgnawn more in the non-traded sector
than in the traded sector, and by considerably nmEstonia and Latvia.

Table 4: Basic growth data for traded and non-traded sector s (1996-2003)

Cumulative growth Annual average growth
Traded Non-traded Traded Non-traded
Estonia 33.8% 41.7% 4.8% 6%
Latvia 27% 45.2% 3.9% 6.5%
Lithuania 31.1% 34.1% 4.4% 4.9%

Source: Authors calculations

Table A1l shows the basic sectoral developmentsnputs. Thus we see that
employment in the traded sector has fallen sulbathntn all three countries, with an
accumulated contraction ranging from —12% in Lat@ia-29% in Estonia. At the same
time employment in the non-traded sector has ise@an all three countries. However,
except for Latvia, this does not represent a sinmalesfer of workers from traded sector
to non-traded sectors. In both Estonia and Lithm@nployment in the non-traded sector
increased by much less than it declined in thesttad

Also from Table A1l we see that in all three coi@stithe capital stock has increased
faster in the non-traded sector. The differencgrowth rates is most pronounced in
Latvia, where during 1996-2002 the capital stockhi@ non-traded sector grew by 87%
as compared with just under 27% in the traded secto

These observations about output growth and inptieqme point towards one common
development in the Baltic states during the 1990&mely a shift of economic activity

from the traded to the non-traded sector. It mayhbted that this pattern of sectoral
growth rates for output, labour and capital is maique to the Baltic states. Bems (2004)
finds similar sectoral growth patterns also in Rdlathe Czech Republic, Slovakia,
Hungary and to a lesser extent in Slovenia.

In both the Baltic states and in other Central Badtern European countries the observed
trends can be explained by the rapid transitiorato& a market economy starting in the
late 1980s and the early 1990s. Due to over-ingigaition, the Baltic states inherited
from the Soviet Union a large and inefficient trddmctor, including the inherited stock
of physical and human capital employed in the sefdee e.g. Bems (2004), Kornai
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(1992)). At the same time, the inherited serviead@ was inadequate for the needs of a
market economy. So transition to a market econoeguired two major structural
changes: firstly the elimination of the inefficiemtdustrial sector and secondly the
creation of a modern service sector. This is éxadbat happened.

Growth accounting results
The results for the period 1996-2002 are preseirtediable 5. The same results in

accumulated terms are also available in Table Ab2.main features are as follows:

* In the traded sector, the contribution of labouumsformly very negative. This
leaves capital and TFP with the task of not onlgoaating for the output growth
but also compensating for the decrease in tradgdrsemployment.

* The contribution of capital to output growth in then-traded sector is in the
range 59% to 65%. This is a little more than in #ygregate exercise In the
traded sector capital contributes somewhat legh, awange of 34% to 51%.

» The relatively small contribution of capital in ttided sector leaves TFP with
the task of compensating for the large decreaswaned sector employment.
Thus, not surprisingly, TFP growth plays a consaater more important role in
the traded sector of each of the Baltic states. @6Rributes more in the traded
sector as compared with the non-traded by 71 ptgerpoints in Estonia, by 73
percentage points in Latvia , and by 77 in Lithaani

Table5: Growth accounting in traded and non-traded sector s, 1996-2002

Nontraded sector Traded sector
annual contributi contributi contributi annual contribut contribut contribut
growth  on of on of on of growth ionof ionof ion of
Country rate capital  labour TFP rate capital labour  TFP
Estonia 0.060 0.035 0.003 0.021 0.048 0.025 -0.028 0.051
% contribution 59 6 35 51 -57 106
Latvia 0.065 0.041 0.009 0.014 0.039 0.013 -0.011 0.037
% contribution 64 14 22 34 -29 95
Lithuania 0.049 0.032 0.002 0.015 0.044 0.021 -0.024 0.048
% contribution 65 4 31 47 -55 108 ¢

Sources: See Table A12 in appendix

The results of the sectoral growth accounting cannberpreted as consisting of two
effects that together account for the sectoral wiugpowth differences. First, there is a
high degree of substitutability between the contidn of employment and the
contribution of TFP. Second, accumulation of cdgptays a more important role for the
output growth in the non-traded sector. These tifigrts then lead to the observation that
in the traded sector TFP contributes 2-3 times ntoreutput growth than the capital
stock, while the opposite is the case in the naddd sector. Recall from Table A4 that at
the aggregate level contribution of the two factees approximately equal.
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5.3 A further disaggregation

An alternative approach to exploring the relatiopdbetween ‘tradability’ and TFP is to
disaggregate further. Thus we have extended thetlgraccounting exercise to four of
the five largest sectors of economic activity icleaf the Baltic states: (i) manufacturing,
(i) retail and wholesale trade, (iii) constructioend (iv) transport, storage and
communications® These four sectors together account for more thdmlf of total
economic activity in each of the Baltic states artibit wide differences in terms of the
tradability of sectoral output. The goal of thisesise is to check if the findings from the
traded/non-traded exercise are present at a msaggtiegated level.

As can be expected, the main problem is againeelad finding reliable capital stock

estimates for each sector. Since each of the featoss is covered in the enterprise
balance sheet data discussed earlier, we can obstimates for the stock of fixed

tangible and intangible assets in each of the settdiowever, as we have argued in
section 4.1, there are good reasons to believethigabalance sheet data in the Baltic
states substantially underestimate the capitakstoc

We think that despite these limitations the resoftthe growth accounting experiments
for the four sectors of economic activity can digl useful for identifying theglative role
that TFP plays in different sectors of economiavagt The only assumption that is
important in this case is that the underreportihgssets is proportionally the same in the
four sectors.

For each sector value added, employment and ineegtdata is available from national

statistical offices. Factor income shares and degtien rates in each of the four sectors
are assumed to be the same as for the aggregatenegoFinally, the four sectors are

ranked according to their tradability, measured(egorts+imports)/(gross output) in

each sector.

The results of this exercise are reported in datailable A14 and visually in Figure 2.
The results generally support the findings of thewgh accounting for traded and non-
traded sectors. Following our definition, tradaliin Figure 2 increases as we move to

'8 Real estate, renting and business activity waolef since this sector includes residential hogisind
thus enterprise balance sheet data is not an apgepource for capital stock data for this sector

" The same could not be done for traded and nordragletors since not all sub-sectors of these two
sectors are covered in the enterprise balance da&et

'8 The capital-output ratios implied by the balanbeet data in the four sectors of each of the Battites
are reported in Table A15. In the case of Lithuaerderprise fixed asset data is available onlgtistawith
2000. For the growth accounting exercise Lithua@pital stock for 2000 in each sector is multighheith
1.43 to adjust it for underreporting of assets leetww 1995 and 2000. The value 1.43 is obtained by
assuming that the underreporting of assets in hitfauis the same as cumulative 1996-2002 undetirgor
of assets in Latvia (see Table A2). This adjustnfentinderreported assets is needed, since othepes
2000 capital stock values in construction and trsetgors are negative. Note also that in Table éeldtal
is expressed relative to the value added and thtigsrin this table are not directly comparableapita-
output ratios in Table A2.
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the right on x-axis. Thus the first observatioreath of the country panels is construction
(with a tradability index of less than 10% for #iltee countries), second is trade (14% to
19%), third is transport (46% to 55%) and fourtimianufacturing (74% to 82%). Figure
2 clearly shows that in general the contributionf6P is increasing with the tradability
of the sector, the while contribution of labour dEses with tradability. Capital accounts
for roughly the same share of output growth if@lir sectors, with a slightly decreasing
significance for more tradable sectors. There ave txceptions to these general
properties: capital appears to have an unusuaityelaontribution in the Lithuanian
construction sector and in the Estonian trade seBtp the logic of growth accounting
this must be reflected in unusually low TFP conttibns. We believe that in these two
instances the results come from an abnormally fotial capital stock valuatiort®

Overall, we conclude that growth accounting fortiiaeled and non-traded sectors as well
as the more disaggregated exercise point to aagipitture — namely capital has been
the most important driving force of growth in thenatraded sector(s), while TFP growth

has been relatively more important in the tradextiosés).

19 Importantly, our approach does not reliably defime absolute level of contribution of capital anePT

to output growth in any of the sectors. The redsdhat the enterprise fixed asset data underessthe
level of the capital stock and thus overstatescibr@ribution the capital stock growth to output \gti.
This is evident when we compare the contributioncapital stock growth in Table A14 with growth
accounting results for aggregate economy as welltaaed and non-traded sectors (Tables 1 and &). Th
overly large contribution of capital to output grimvleads in turn to an underestimate of the coutidim of
TFP. This is the reason for the negative TFP coutions in some sectors.
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5.4 Discussion

What stands behind these differences in contributiibthe sectoral level? Do the results
reflect the working of real and identifiable economprocesses? Or are they driven by the
specific assumptions of the growth accounting aseft

Could the observed results be driven by the assangbf our accounting exercise? For
example, what is the significance of the assumeléy of capital income shares in the
traded and non-traded sectors or the assumptidrcéipgtal stock is equally distributed
across the two sectors? What would be plausibéergitive assumptions? In the case of
the 1995 capital stock it might be argued thathat time the capital stock in the non-
traded sector was below its long run level and thigt was reflected in a higher rate of
return to capital than in the traded sector (amdsilbsequent observed higher investment
share). The logic of equation (6) would then imiplgit the non-traded sector had a lower
initial capital output ratio than the traded secteith the consequence that the relative
importance of capital and TFP across sectors wbealdeinforced as compared with our
results ie capital would have made an even bigglative contribution and TFP a lower
one as compared with our results. As to alternaissimptions about the capital share —
economic theory has little to offer here, but tlagital share in the traded sector would
have to be substantially higher in the traded setctaemove our core result about the
relative importance of capital and TFP across secilidie evidence does not support this.

The differences in TFP and capital contribution barpicking up two distinct economic
forces at work. Firstly, the observed TFP growtlhia traded sector could be a correction
to the very low initial TFP (in absolute terms aalivas relative to the non-traded sector)
in the traded sector while at the same time thé nége of capital accumulation in the
non-traded sector has reflected the need to credite Baltics a modern services sector —
financial intermediation, modern retail outlets,damised cinemas etc.

Alternatively, the growth accounting could be piakiup parts of a Balassa-Samuelson
effect. Because of foreign exposure, the tradetbsd@s faced more competition than
the non-traded and thus companies operating ins#gtor have been forced to be more
productive than companies in the non-traded sedtioe. contraction of employment in
the traded sector, which has been observed in #fiec Btates, could be a result of such
productivity increasing measures. The higher pradig in the traded sector has
resulted in increased wages in the whole econorhg. qon-traded sector in turn has
responded to higher wages in part by increasingtive of its final products rather than
productivity.

A further alternative interpretation of the datahat the shift from traded to non-traded
sector is a result of a rapid (and so far succ8sstwnomic development in the Baltic
states. In the context of a two-sector growth mafdal country is subject to a negative
output shock (transition) the optimal recovery pftha small open economy is to shift
domestic economic activity towards the non-tradextca, while relying on the rest of the
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world for its supply of traded goods. Thus, as #m®nomy expands and consumers
demand more of both traded and non-traded goodstraded goods can be supplied
only domestically and hence require investment amestic production capacity, but

traded goods may be imported. Thus the structwigtls to non-traded sector production

represents a form of inter-temporal consumption ahing. For further discussion of

this model see Bems and Jonsson (2003) and Ber@ig)(20

6. Prospects for future growth

The results presented above point to accumulatigrngsical capital and TFP growth as
the drivers in about equal measure of recent GWthr in the Baltic states, with TFP
growth more important in more tradable sectors @apital accumulation relatively more
important in less tradable sectors.

What do these results imply for future growth? Tbgic of growth accounting is that

expectations about future growth depend on whabelieve about the future growth of

inputs and the future growth of TFP. In this settie consider what we might

reasonably expect with respect to these varialesalternative approach is to use
growth regressions for prediction of future growille report on one recent paper that
attempts to do this for the transition economiesiuding the Baltics.

Future capital accumulation

For growth at current rates to be sustainable tidrer capital accumulation and TFP
growth must continue at the same rates or if ordirges, there must be compensation in
the form of a higher input elsewhere. Thus if c@p#ccumulation falters it must be

compensated either by more TFP growth or by accatioul of human capital.

What are the prospects for future capital accurimni@t At first sight it might seem that
as the services sector of the economy in the Baibiduilt up to the same level as in a
Western market economy and as the capital of théetl sector is modernised there
might well be a slow down in physical capital acclation, thereby compromising the
sustainability of current growth rates. Howevecem investment rates as a % of GDP
are by no means exceptionally high by the standafdseveloping countries. In fact
current investment to GDP ratios are below the 38%¢ls assumed as ‘optimistic’ by
Fischer, Sahay and Vegh (1998) in their famous troprojections for the transition
economies. The optimistic scenario was one in wthehinstitutional quality approached
that of Western countries. We would regard thatetliemains some mileage to be gained
in this sphere.

Moreover, as Klenow and Rodriguez-Clare (1997) pant TFP growth raises the
marginal product of capital and creates a furtheemtive to invest. So, if TFP growth is
maintained capital accumulation may also be maiethi So one key to sustainability
centres on whether current rates of Baltic TFP ¢ncave sustainable.
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TFP growth

Table 6 below offers some historical comparisonsah be seen that the TFP growth in
the Baltics is by no means exceptional — Germatayy,land Japan all exceeded recent
Baltic rates for the a 25 year period from 1947 ilevirrance and the Netherlands
maintained rates very similar to that of the Baltower the same period

Table6: Historical evidenceon TFP growth (average annual %)

1995-2002 1960-1980
Estonia 2.5 Argentina 1.1
Latvia 2.6 Brazil 1.85
Lithuania 3.1 Chile 1.5
Colombia 1.2
Mexico 2.3
Peru 0
1947-1973 Venezuela 0.5
Canada 1.75 1996-1990
France 2.96
Germany 3.74 Hong Kong 2.2
Italy 3.37 Singapore -0.4
Japan 4.2 South Korea 1.2
Netherlands 2.48 Taiwan 1.8
UK 1.93
us 1.35

Source: Barro and Sala-I-Martin (1995); own caltiales

On the other hand Table 6 also shows that it iseasty. None of the Latin American
countries achieved anything like Baltic TFP growtttes over the twenty years from
1960 and of the Asian tigers only Hong Kong postetFP growth rate in excess of 2%
during 1966-1990.

Another comparator data set may be found in Bethaid Spiegel (2002) who compute
TFP growth for a sample of 85 countries between0186d 1995. Of the 85 only 7
achieved TFP growth over the period in excess thfuania’s 3.1% and only 11 achieved
a higher rate than Estonia’s 2.5"%.

Labour input

As discussed in Section 4.1 labour input is madefyghysical input + an adjustment for
human capita. Because of the shortness of our skaias we have not been able to
consider changes in human capital. Investment mamucapital is a long process with a
long pay-off period. Thus in the Baltics it is ikelly that we can yet pick up the effects
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of increased tertiary enrolments, especially inifess related subjects. Moreover,
although there has been some curriculum reformdaittiversities are still dominated by
faculty inherited from the Soviet Union. This wallirely change and better human capital
is also likely to have positive spin-offs on bokie taccumulation of physical capital and
on TFP growth.

However, we have considerably more information ossgble developments in physical
labour input. The Baltic states have experienceasicerable and continuing falls in
population since the beginning of the 1990s. Tlas heen especially acute in Estonia
and Latvia. In the first instance population fetichuse of emigration — mainly to Russia,
but since then low birth rates have sustained sigient natural decline in population. In
their growth regressions, Crafts and Kaiser (2084 Box 3) make assumptions about
population growth rates for transition countrieeiothe 20 years from 2000. From 23
transition countries Estonia, at an assumed pdpualgrowth rate of -1.5% is assumed to
have much the largest population decline and Laatial.2% comes next in a group with
Georgia (-1.3) and Kazakhstan (-1.2). The nextgdaoountry is Ukraine at -0.8% and
for Lithuania the projected population growth is19.

However, with respect to the workforce (usuallyaietpd as population in the age group
between 15 and 64 years) we can make quite prpogskctions. We already know the
number of persons entering the work force for eaicthe next 15 years since they have
already been born and in the absence of war orrmaggaster almost all of them will
survive to age 15. We can also use data on life@apcy to estimate exits from the
work force. This exercise has been done for Laterathe period to 2023 by Hansen
(2005) and the summary results are reported ineTalelow.

Table 7. Cumulative changesin Latvian population in different age groups

Under 15 years 15-64 years Over 64 years
1991-2003 - 34.6% - 10.4% 17.5%
1991-2023* - 48.2% -21.2% 26.3%
2003-2023* - 20.9% -12.6% 7.6%

Source: Hansen (2005)
* projections

The key figures are in the second column, whichastimat in the period from 2003 to
2023 the Latvian working age population will deeliny nearly 13%. This is bigger than
the decline in the 12 years from 1991 (most of Whimok place in the early 1990s) and
moreover does not take into account any possibdgation (eg to the rest of the EU). By
2013 the working age population will be down by%.and by 2018 by about 8%.
During 1995-2002 working age population in Latviackhed by about 3.3% so the
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projections for the next ten years imply somethwegy similar to what has happened
during the period of the current growth acceleratidowever over the ten years from
2013 the decline will be three times as large atlgel0%. This represents a major shock
to the Latvian labour market and hence to the maspfor medium term growth. The

data for Estonia are rather similar. Both counthase recently implemented measures
that substantially increase the financial incergtifa families to have children but even if

they work the effects will not be seen in the worke before 2020.

Growth regressions

Growth regressions provide an alternative meansderstanding the ‘determinants’ of
growth. The growth regression approach has therddga of addressing the impact of
factors such as initial levels of income (thus adding the catch-up model of growth)
and of institutional quality which does not appefrectly in a growth accounting
exercise but which may show up indirectly as TFRawv@h regressions have been widely
used to make growth projections but as with groadgbounting the quality of projections
depend on the quality of the projections of theedatning components as well as on the
quality of the regressions themselves. Box 3 repori some recent projections for
transition economies.

Box 3: Projections for transition countries using growth regressions

In the context of transition Fischer, Sahay andiWE®98) estimated an equation of the form:
GYP =a + b¥ +c POP +d SEC + e INV

where GYP is growth per capita,oYs initial income, POP is population growth, SEC
secondary school enrollment, and INV is the investinshare in GDP. They then used {
equation to make growth projections for the traositeconomies. Subsequently md
sophisticated versions of this equation have bestimated to include things like institution
guality, financial development etc. Crafts and Kai€004) have done an update of the Fisc
Sahay and Vegh (1998) projection making a variétgdpustments, such as using updated d
allowing for institutional quality, adjusting thaitial income variable etc. They then projg
average annual growth for 20years from 2000. Tkalt® for the Baltics of the seven differg
equations used by Crafts and Kaiser are repontétkitable below:

1 2 3 4 5 6 7

Estonia 6.86 4.17 277 448 296 4.04 279
Latvia 5.72 321 212 358 226 3.28 2.58
Lithuania 544 345 245 393 258 361 274

Average EU accession 558 346 250 391 262 3.@433

Equation 1 is the based on the original Fischehagand Vegh (1998) equation with revis
data and adjustment of initial income, the otheragigpns make a variety other adjustments to
original equation. Two things are worth noting Ire tBaltics context: (i) the original equatig
adjusted for up to date data is the best predaftoecent Baltic growth, although the performari
of Estonia is over-estimated, and (ii) in all tlgpiations the projections for the Baltics are nof
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far in front of the accession average as has dgto@én the case.




7. Concluding remarks

Why have the Baltic states grown so fast? Why lheg grown faster than both other
former Soviet Union states and other Central anstdfa European new EU member
states? Our growth accounting exercises pointaddtowing as proximate ‘causes’

» capital accumulation — needed to create a marketagny services sector,

» and total factor productivity growth — needed fioe traded sector to compete in
world markets.

But this does not explain why the same forces mtevorked equally elsewhere. What
is special or unique about the Baltic states? Wgesst the following; the Baltic states
are the only transition economies that laoth former Soviet Uniorand have become EU
member states, This links up with growth theory chhiidentifies ‘catch-up’ and
‘institutional quality’ as positive factors for guvh. As former Soviet republics the Baltic
started transition with lower income levels thaa ®EE countries and as EU accession
candidates from 1995 when all three applied for tmenship the Estonia, Latvia and
Lithuania have been subject to a rigorous procésssttution building to prepare them
for EU membership.

Can this continue? Catch-up, if it works, must eually work itself out. Institutional
quality is much improved as compared with the ed®®0s when many institutions
hardly existed, but there is still a long way tq gepecially in terms of the gap between
the legal forms and practice or implementation.

What places the Baltic growth acceleration mostrisk is not the exhaustion of
improvements in institutional quality nor the immairce of catch-up, but especially for
Estonia and Latvia the demographic time-bomb.
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