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Abstract
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whole period analysed: the efficiency wedge fuelled strong per capita output growth
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1 Introduction

The contribution of small tl3 regions to the aggregate growth of OECD countries in the

period 1995-2007 was 2/3 of the total (Garcilazo and Oliveira-Martins 2015). Analyzing

the forces driving their growth can be of great help in understanding aggregate growth. As

Rodŕıguez-Pose (2016) points out, the economic literature increasingly considers regions

or cities as a basic unit of analysis. Galicia is a small Spanish region of approximately 2.8

million inhabitants. Since the 1960s, it has undergone a profound economic transforma-

tion from a predominantly agricultural economy to a modern service economy and has

gone through very different vicissitudes, with periods of economic expansion and others,

fortunately shorter, of contraction.

Despite the importance of small regions, macroeconomic research on the forces driving

economic growth has tended to focus on the analysis of national economies, at least those

analyses using dynamic general equilibrium models as a conceptual framework. This

paper aims to fill this gap. There may be differences between the aggregate and its

components. Those related to the external sector are the most obvious, but it could also

be the case that size matters for the intensity of innovative activities, for example.

We analyse the economic development of Galicia from 1967 to 2020 in order to identify

its main driving forces, with the aim of drawing some lessons for regional economic growth

and identifying some salient features that can guide future economic policy and research.

Economic development and growth is a complex process (Skare and Tomic, 2015) guided

by diverse forces whose importance should be evaluated to design the appropriate policies.

To this end, we perform a Wedge-Growth Accounting (wga) exercise.

The wga procedure has two components. First, some wedges are measured using

the data together with the equilibrium conditions of a prototype model. The prototype

economy features five main macroeconomic decisions: production, functional distribution

of income, the intratemporal choice between labour and leisure, the intertemporal choice
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between consumption and savings and how to satisfy the resource constraint. Each

decision is distorted by a wedge, respectively the efficiency wedge, the firm labour wedge,

the household labour wedge, the investment wedge and the government consumption

wedge. Here, we add other wedge, the population wedge, which distort the population

growth. Second, the measured wedge values are then fed back into the prototype model,

individually and in combination, to assess how much of the observed movements in output,

labour and investment can be attributed to each wedge, individually and in combination.

By construction, all six wedges account for all the variation in the data. Finally we

interpret our results in light of political, economic, and social circumstances and changes.

Thewga approach is closely inspired by the Business Cycle Accounting (bca) method-

ology developed by Chari et al. (2007) and Brinca et al. (2016) and applied to long-run

growth by Hansen et al. (2021). Del Rı́o and Lores (2023a) extend the bca methodology

to include the factorial distribution of income1. Unlike the bca method, the wga method

uses the deterministic version of the neoclassical growth model, which is more suitable

for dealing with transition economies and, therefore, for analysing economic development

and growth. Del Ŕıo and Lores (2021, 2023b) carried out wga exercises to analyse eco-

nomic growth in the United States between 1954 and 2017 and economic development in

Spain between 1850 and 2019. As in the present work, in their wga exercises, Del Ŕıo

and Lores (2021, 2023b) also match the functional distribution of income.

As far as we know, this is the first time that the wga methodology has been used

to analyse the evolution of a small regional economy and, in particular, of the Galician

economy.2 Some authors have performed traditional growth accounting exercises in which

they compute the contribution to output growth of productive inputs and Total Factor

Productivity (tfp) in the Spanish regions (see, for example, Jiménez 2003). Boscá et

al. (2004) use a parametric framework based on the estimation of cost functions to

1Brinca et al. (2024) provide an excellent review of the literature bca.
2Skare and Stjepanovic (2013) analyse the usefulness of a general equilibrium model for macroeco-

nomic forecasting and management of a small economy such as the Republic of Croatia.
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evaluate empirically the relevance of the presence of quasi-fixed and external inputs,

non-constant returns to scale, and the degree of capacity utilization in the calculation

of tfp growth for the private productive sector of Spanish regions over the 1980-1993

period. Badunenko and Romero-Ávila (2014) use a production frontier approach to

decompose labour productivity growth along Spanish regional and sectoral dimensions

into components attributable to technological change, technological catch-up, capital

deepening and human capital accumulation.

Although Spanish regions have specialized and diversified based on their own capa-

bilities (Boschma et al. 2013), national growth trajectories significantly shape regional

growth paths (Webber et al. 2018). Vila et al. (2015) find that the processes of inno-

vation and technological adoption in the Spanish regions are strongly interrelated across

regions. Therefore, perhaps not so surprisingly, a small regional economy such as that

of Galicia has many similarities with much larger economies such as Spain or even the

United States.

First, we find that the firm labour wedge — which can reflect markups, unionisation or

matching frictions— plays no relevant role in accounting for the evolution of production

and resource allocation in the Galician economy over the period analysed. In particular,

it does not play a role in explaining the dynamics of production and resource allocation

during any of the economic crises experienced by the Galician economy. In this respect,

the results are consistent with those of Karabarbounis (2014) according to which the

firm labour wedge does not play a relevant role in accounting for the u.s. economic

fluctuations, but, on the contrary, the household labour wedge presents a high cyclical

correlation with output and investment in the United States.

However, secondly, we find that the firm labour wedge almost exclusively drives the

evolution of the functional income distribution in the Galician economy, particularly the

evolution of the labour share. Throughout the period analysed, the labour share has

experienced strong oscillations, but not a clear decline, unlike in other oecd economies
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(see del Del Ŕıo and Rebelo 2025). Neverthelesss, since the early 1990s, the Galician

labour share has experienced a sharp decline, driven by the deterioration of the firm

labour wedge. In this respect, our results are consistent with those focused on the United

States, which find that markups —which are a potential component of the firm labour

wedge— have recently increased considerably in this economy (see De Loecker et al.

2020). Minondo (2010) shows that there is also a positive relationship across Spanish

regions between specialization in high-productivity exports and economic growth.

Thirdly, we find that the efficiency wedge —which reflects technological innovation

and adoption or efficiency improvements— was the main driver of per capita output

growth during the analysed period.3 Until the mid-1970s, the excellent performance of

this wedge sustained the high growth of per capita output. After this time, however,

the growth rate of per capita output slowed significantly. This was due to the slowdown

in growth of the efficiency wedge, which virtually stagnated between the mid-1970s and

late 1990s before decreasing significantly. Consequently, the growth rate of per capita

output also decreased. The slowdown in the growth of the efficiency wedge and the

decrease in its contribution to economic growth is easily interpretable in the light of

the convergence (Barro and Sala-i-Martin 1992) and technological catch-up (Bils and

Klenow 2000, Nelson and Phelps 1966) literature. However, the decline of the efficiency

wedge since the late 1990s is a more intriguing fact that has been previously reported

in numerous studies for the Spanish economy as a whole (see, for example, Del Ŕıo and

Lores (2023b)). Various explanations have been given for it: overinvestment in housing

fostered by subsidies to the housing purchase (Dı́az and Franjo 2016), low investment

in intangible assets due to the prevalence of traditional sectors , the low weight of large

firms, and the importance of micro enterprises (Pérez and Benages 2017), misallocation

3We ignore the differences between different types of technological progress. Molinari and Torres
(2018) assess the role of different sources of technological change (neutral, embodied and increasing
quality of labor services generated by human capital accumulation) as determinants of economic growth
in the United States and some European countries. Ghazinoory et al. (2014) develop a model of
measuring innovation performance of developing regions, based on regional statistics.
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of production factors across firms due to cronyism (Garćıa-Santana et al. 2020) or due to

imperfections of the credit market (Moral-Benito. 2018).4 Faiña et al. (2020) find that

tfp stagnation across Spanish regions was partially offset by the positive contribution to

growth from infrastructure investments financed by European Union funds.

Finally, during the period analysed, the Galician economy has experienced three ma-

jor economic crises: the Industrial Reconversion (1982-1986), the crisis of the early 1990s

(1991-1994), and the Great Recession (2008-2013). In none of these crises has the in-

vestment wedge —which can reflect the costs of investment or distortions on the capital

markets— played a significant role. However, the efficiency wedge as well as the house-

hold labour wedge —which can reflect taxes, welfare policies or mobility constraints—

have played a major role in all of them. This is in line with the results of Chari et al.

(2007), Brinca et al. (2016) and Del Ŕıo and Lores (2021, 2023a, 2023b) for the us

and Spanish economies. We have also found that the recovery from all these economic

crises has been driven primarily by the household labour market, which, in our view,

indicates the enormous dependence of the Galician economy —and the Spanish one— on

the circumstances that determine the functioning of its labour market.

The remainder of this paper is organized as follows. Section 2 describes the model,

while Section 3 briefly describes the accounting procedure. Section 4 presents and dis-

cusses our findings for the Galician economy. Finally, section 5 concludes.

2 The Model

The prototype economy is a one-sector neoclassical growth model with labour and savings

decisions and six exogenous wedges that represent the distortions in the equilibrium

conditions: the efficiency wedge, At, the household labour wedge, πh,t, the firm labour

wedge, πf,t, the investment wedge, πx,t, the resource wedge, πg,t, and the population

4Koch et al. (2021) provide structural estimates of tfp and document that most of the productivity
decline in Spanish manufacturing in their sample could be attributed to firms that never used robots.
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wedge, πn,t . All wedges have been introduced into the model’s equilibrium conditions so

that an increase in them means a relaxation of the restrictions affecting the economy.

The equilibrium in the economy is therefore pinned down by:

(i) The production function,

yt = Atf (kt, lt) , (1)

where yt is detrended output per capita at time t, kt is detrended capital per capita a time

t, and lt is labour per capita at time t. The efficiency wedge, A, represents the detrended

tfp. The detrending factor is (1 + γ)t, where γ ≥ 0 is the rate of labour-augmenting

technical progress.

(ii) The resource constraint,

yt = πg,t(ct + xt), (2)

where ct is detrended consumption per capita at time t and xt is detrended investment

per capita at time t. Considering that production is allocated to consumption (public and

private), investment (public and private), and net exports, the resource wedge, πg equals

one plus the ratio of net exports to the sum of investment and consumption. Therefore,

it increases when the degree of foreign openness increases.

(iii) The evolution law of population,

Nt+1 = πn,t+1Nt, (3)

where Nt and Nt+1 are population at t and t+1, respectively. The population wedge, πn

represents the divergence between the population at t and t+ 1;

(iv) The evolution law of detrended capital per capita accumulation which involves
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investment adjustment costs

πn,t+1 (1 + γ) kt+1 = xt + (1− δ) kt −Ψ

(
xt

kt

)
kt (4)

where Ψ′ > 0, Ψ′′ > 0, Ψ(δkt) = 0 and 0 < δ < 1 is the depreciation rate of capital.

(v) The representative firm hires capital to equalize its marginal productivity to their

rental price (rt), which implies that the output elasticity for capital,

εt =
ktfk (kt, lt)

f (kt, lt)
, (5)

equals the capital share,

εt = rt
kt
yt
. (6)

Firms also hires labour to equal the wage rate to the marginal productivity of labour times

the firm labour wedge, which means that the labour share equals the output elasticity

for labour, 1− εt, times the firm labour wedge, and

πf,t(1− εt) = wt
lt
yt
, (7)

where wt is the detrended wage rate. The firm labour wedge, πf , equals the ratio of

labour share to the output elasticity for labour.

(vi) The labour-income choice

−ul,t

uc,t

= πh,twt (8)

where ul and uc are the derivatives of the utility function with respect to c and l. The

household labour wedge, πh, equals the ratio of the marginal rate of substitution between

consumption and labour to the wage rate. If equation (7) is substituted into (8), we

have −ul,t/uc,t = πl,t(1 − εt)yt/lt, where πl,t = πh,tπf,t is the labour wedge. Typically,
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the literature calculates the labour wedge but does not decompose it into the firm and

household wedges because the functional distribution of income is not matched. In the

present paper, however, we perform this decomposition because, in addition to matching

production and resource allocation, we also match the functional distribution of income.

(vii) The savings optimality condition

(1 + γ)uc,t

πx,t

[
1−Ψ

(
xt

kt

)] = βuc,t+1

At+1fk,t+1 −
Ψ
(

xt+1

kt+1

)
−Ψ′

(
xt+1

kt+1

)
xt+1

kt+1
− (1− δ)

πx,t+1

[
1−Ψ

(
xt+1

kt+1

)]
 (9)

where β is the discount factor and fk is the derivative of the production function with

respect to k. The investment wedge, πx, represents the distortion between the returns to

saving and investment.

The system of equations (1)-(9) characterizes the equilibrium of the economy.

3 The accounting procedure

Utility and production functions. The utility function is additive separable in labour and

logarithmic consumption,

u (ct, lt) = log ct −
l1−ν
t

1− ν
,

where − 1
ν
is the Frisch elasticity of the labour supply. The production function is ces

f(kt, lt) = [αkρ
t + (1− α) lρt ]

1
ρ

where α ∈ (0, 1), and ρ ∈ (−∞, 1]. Therefore, the output elasticity for capital is given by

ε

(
kt
lt

)
= α

(
α + (1− α)

(
kt
lt

)−ρ
)−1

(10)
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We consider quadratic investment adjustment cost, such that

Ψ

(
xt

kt

)
=

ϕ

2

(
xt

kt
− Φ

)2

Parameters. In line with Cutanda and Sanchis-Llopis (2021), we set ν = −3 to have a

Frisch elasticity of 1/3. We set γ = 0.0228 which is the annual average growth rates of the

Galician output per capita in the period 1967 − 2020. The long-run population growth

rate and the depreciation rate of capital are set πn = 1 and δ = 0.0330, which are the

annual averages in the period. We set ϕ = 0.25/Φ (where Φ = (1 + πn) (1 + γ)− (1− δ))

to obtain the elasticity of the price of capital with respect to the investment-capital ratio

to be 0.25 (see Brinca et al. 2016). We choose ρ = −0.388 which is the estimated value

for a ces production function of the Spanish economy in Del Ŕıo and Lores (2023b).

α = 0.4294 is chosen equal to the average capital share of the last 10 years for Galicia.

Finally, we suppose an annual interest rate, i = 0.05, and the discount rate β = (1 +

γ)/(1 + i) = 0.9741.

The bgp values for the wedges At, πht, πft, πxt and πgt are calculated by solving

the equation system (1)-(9) to reproduce the 1967 − 2020 sample averages for labour,

detrended output per capita, investment rate, consumption to output rate and labour

share. Table 1 summarizes parameters and all bgp values.

To compute the wedges, we solve the equilibrium equation system (1)-(9) for kt+1, At,

πh,t, πf,t, πx,t and πg,t given an initial condition for capital5, k0 , and the observed paths

of πn,t+1, yt, ct, xt, lt and slt in the 1967− 2020 period as well as their assumed paths for

t > 2020,

jt = jT e
−ι(t−T ) + j

(
1− e−ι(t−T )

)
where jt is πn,t+1, ct, xt, yt or lt at period t ≥ T , T = 2020 and j is the constant calibrated

value above. We set ι = 0.03, which is around the speed of convergence estimated in most

5The initial capital stock is obtained such that k0/y0 = 1.7, the ratio capital/output estimated for
Spain in 1967 by Prados de la Escosura (2022).
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works (see Barro and Sala-i-Martin 1995). Our method allows us to compute converging

paths of wedges from the initial period until infinity. In practice, we have computed 1000

periods. We use these values for the wedges in our experiments.

Finally, we perform simulations to see to what extent models with just one wedge or

a combination of wedges can replicate observed data. The results of simulations with all

but one wedge are referred to as non-wedge components.

To apply the accounting method for this period, we use the galician data from bd-

mores2015 constructed by de Bustos et al. (2008). The data are available in Fundación

Rafael del Pino. Population, Lt, is total population at time t. Labour at time t, lt, is the

activity rate at time t. Real output is computed deflating the nominal gross value added

(gav) by the implicit deflator of gdp ( Yt = GV AN,t/Pt). Real investment is gross fixed

capital formation at constant prices. Private consumption is household final consumption

expenditure plus an imputation of final consumption expenditure of npishs (non-profit

institutions serving households) plus final consumption of aa.pp. (public administra-

tions). We have constructed this imputation to maintain the share in final consumption

expenditure of npishs and aa.pp. consumptions measured for Spain after 1980. For

the years prior to 1980 we have kept this shares constant at the average shares for 1980-

1985. The bdmores constructs labour income series by correcting the compensation of

employees measure, so we construct the labour share (slt) by dividing labour income by

gav. We detrend real output, real investment and real consumption by (1 + γ)t.

We focus on the role played by wedges in the evolution of gdp per capita, investment

per capita, and labour all variables in logs. We examine the extent to which each wedge

contributed the evolution of these variables. For this purpose, we conducted non-wedge

experiments. In this way:

(i) We obtain the evolution of the variables of interest if the corresponding wedge had

not been present. Let zi,t be the non-wedge component of the variable yt due to wedge i

(when wedge i is kept constant at its initial value).
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(ii) We compute the contribution of a wedge i to the growth of variable yt subtracting

the non-wedge component from the variable (both in logs), log yi,t = log yt − log zi,t.

If a wedge explains the totality in the evolution of a variable, then log yi,t = 0 and

its contribution is log yt, but if a wedge explains nothing, then log yi,t = log yt and its

contribution is 0.

For the the contribution of a wedge i to the growth of each variable, we adapt the

ϕ-statistic defined by Brinca et al. (2016) to intend to capture how closely a particular

contribution tracks the underlying statistic. The ϕ-statistic is defined for each contribu-

tion of a wedge i ∈ {A, πh, πf , πx, πg, πn} of an observable variable yt as

ϕy
i =

1/
∑

t(log yt − log yi,t)
2∑

j

(
1/
∑

t(yt − log yi,t)
2
) =

1/
∑

t (log zi,t)
2∑

j

(
1/
∑

t (log zi,t)
2) ,

where zi,t ∈ {li,t, yi,t, xi,t, sli,t} is the non-wedge component of a variable due to wedge i .

The ϕ-statistic has the desirable feature that it lies in [0, 1], sums to one across the five

wedges, and when a particular wedge explains a variable perfectly, then its value is 1.

4 Accounting for output, labour, investment and labour

share

In this section, we evaluate the contribution of each wedge to the evolution of output,

labour, investment and labour share in the Galician economy between 1967 and 2020.

We interpret the contributions of the wedges in light of the major economic events that

affected the Galician economy during this period.

The evolution of the wedges is displayed in Figure 1. The efficiency wedge experienced

a sharp increase from the late 1960s to the mid-1970s, a period that corresponds to

the final stage of the Spanish growth miracle that began in the late 1950s (see (see

Figure 1)). Despite experiencing a sharp decline in the early 1980s, the efficiency wedge
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then grew slowly until 2000, and thereafter experienced a steep decline. The household

labour wedge experienced a sharp decline until the late 1970s. Thereafter, it fluctuated

sharply, but without experiencing a significant decline or increase. The firm labour

wedge remained relatively stable throughout the period, with very small fluctuations.

The investment wedge experienced a significant rise from the 1970s onward, particularly

pronounced in the 1980s. The resource wedge increased from the 1970s to the early 1980s

and then declined, returning to its initial values at the beginning of the 21st century.

However, during the Great Recession, it experienced a sharp rise and stabilized from

2013 onward. The population wedge remained relatively stable, although it experienced

significant decreases during the second half of the 1970s and the first half of the 1980s as

well as during the Great Recession.

The evolution of output, labour, investment and labour share with their no-wedge

components is displayed in Figures 2-5. The values of the ϕ-statistic for the wedge

contributions to variables are displayed in Table 2.

4.1 Output

The evolution of Galicia’s output per capita has gone through three distinct phases (see

Figure 2). From 1967 to the mid-1970s there was a period of strong growth; between then

and 2008, the year of the Great Recession, the Galician economy went through a long

period of moderate and relatively stable growth in output per capita; and since 2008, the

pace of growth in output per capita has been relatively slow. The first period corresponds

to the end of the Spanish development miracle that began in the 1950s. Like the rest of

the Spanish economy, the Galician economy subsequently slows its growth. The pace of

growth becomes particularly slow after the Great Recession until 2020, the year in which

our analysis concludes and in which, due to the effects of the covid-19 pandemic and

the measures implemented to combat it, gdp per capita even contracted.

Since 1967, the evolution of detrended output per capita has been mostly driven by

12



the efficiency wedge, which is reflected in the high value of the ϕ-statistic of the no-

wedge component of output due to the efficiency wedge (0.695, see Table 2). The high

growth until the mid-1970s is mainly due to the good performance of this wedge. The

high contribution to the growth of output per capita of the efficiency wedge reflects

the intense process of technological adoption, modernization and convergence that the

Galician economy carried out during these years. However, the subsequent slowdown in

growth after the mid-1970s is also due to the deteriorating performance of this wedge.This

behaviour of the efficiency wedge is typical of transition economies. Initially, the rate of

technological catch-up is very high, but it slows down over time as the developing country

approaches the global technological frontier (Bils and Klenow, 2000, Nelson and Phelps

1966). Eventually, technological catch-up ceases, and the growth rate of the tfp matches

that of the global technological frontier, meaning that the efficiency wedge stabilises.

Since the beginning of the 21st century, the efficiency wedge has even made a negative

contribution to the growth of output per capita. The slowdown in the growth of the

tfp —reflected in the decline of the efficiency wedge— is also a feature of the Spanish

economy as a whole. Many economists have tried to decipher its causes. Most point to the

misallocation of productive resources across sectors and firms due to imperfections in the

credit market, cronyism, unbalanced business composition or inadequate tax incentives.

The contribution of the investment wedge to the growth of output per capita was

positive but very small throughout the period analysed, while the contribution of the

firm labour wedge to the growth of output per capita was negligible. This last result

is consistent with the findings of Karabarbounis (2014) and Lores (2024), according to

which the firm labour wedge was unimportant in explaining economic fluctuations in the

u.s. and Spanish economies, although the household labour wedge it was.

Between the mid-1970s and the late 1990s, the household labour wedge significantly

slowed down the growth of output per capita. It was the main force that hindered growth

in these years. The deterioration in the household labour wedge over this period and the
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resulting drag on growth could have been due to a number of reasons. In the 1970s

and 1980s, Spain undertook significant labour market reforms, including the Statute of

Workers’ Rights (1980) and the General Law on Social Security (1977). These measures

expanded labour protections but also increased the non-wage costs of employment, con-

tributing to a widening household labour wedge. Spain’s tax system underwent significant

reforms during this period, with higher taxes imposed on both individuals and businesses

to finance social programs and public spending. These higher taxes on labour increased

the total cost of employment, contributing to the rise in the household labour wedge.

Spain’s labour market was characterized by rigid labour laws that made it difficult for

employers to hire and fire workers, especially after the labour reforms of the 1980s. The

combination of high severance payments and job protection laws made employers less

willing to hire, which, in turn, led to higher non-wage costs, contributing to the house-

hold labour wedge. Spain’s unemployment rate remained high throughout much of the

1980s and 1990s. As unemployment persisted, the government implemented various poli-

cies aimed at providing subsidies and benefits, which added further costs to the labour

market and worsened the household labour wedge. The Spanish economy underwent

significant structural changes during this period, with a shift from manufacturing and

industrial jobs to service-based employment, and leading to growing regional disparities

in Spain. These processes could aggravate the mismatch in the labour market and thus

worsen the household labour wedge. During the 1980s, trade unions in Spain were par-

ticularly strong and negotiated higher wages and better working conditions. While this

improved workers’ living standards in the short term, it also increased the overall cost of

labour and may have led to a worsening of the household labour wedge.

During the period analysed, the Galician economy experienced three economic crises:

the industrial restructuring (1982-1986), the crisis of the early 1990s (1991-1994) and

the Great Recession (2008-2014). In all three, the main driver of the downturn was the

household labour wedge. In the first and the last, the efficiency wedge also played an
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important role. However, this was not the case in the crisis of the early 1990s. The

recovery from the industrial crisis of the 1980s and the Great Recession was mainly

driven by the household labour wedge. However, the recovery from the crisis of the early

1990s was driven by the efficiency wedge. The results for Galicia are consistent with

those obtained for Spain and the United States (Chari et al. 2007, Brinca et al. 2016

and Del Ŕıo and Lores 2021, 2023a, 2023b), according to which the most significant

economic recessions in recent decades in these countries are associated with significant

deteriorations in the efficiency and household labour wedges. However, the role of the

investment wedge in these recessions was relatively small.

In the 1980s (1982-1986), the Galician economy underwent a process of industrial

restructuring that affected key sectors such as steel, shipbuilding, mining, textiles, and

construction materials. The main companies in these sectors (Siderúrgica del Atlántico,

Astano, Astilleros Barreras, etc.) underwent drastic restructuring that led to the loss of

thousands of jobs and changes in the economic and social structure of the region. As our

analysis shows, the slowdown in per capita output growth caused by the industrial crisis

was initially driven by the decline in the efficiency wedge and, subsequently, by the decline

in the household labour wedge. In 1986, the year in which Spain joined the European

Economic Community, economic recovery began, primarily driven by the improvement

in the household labour wedge and, secondarily, by the improvement in the efficiency

wedge.6

The Spanish recession of the early 1990s (1991-1994) was caused by a combination

of global economic pressures, the internal need for fiscal consolidation to meet European

Union criteria, and the bursting of a real estate bubble. Our analysis shows that in

Galicia, the slowdown in per capita output growth during the crisis of the early 1990s

6Bermejo Carbonell and Werner (2018) analyse the impact of foreign direct investment on Spanish
economic growth between 1984 and 2010 and find no empirical evidence that it stimulated Spanish
growth, even after Spain joined the European Economic Community and the Euro. Our analysis suggests
that, at least in the Galician case, there may have been other ways in which integration could have affected
growth.
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was driven by the household labour wedge. However, the recovery from the crisis was

driven by the efficiency wedge. The household labour wedge continued to contribute

negatively to per capita output growth until the late 1990s.

The improvement in the household labour wedge was mainly responsible for the ex-

pansion of detrended output per capita from the late 1990s until the Great Recession.

However, in the late 1990s, the efficiency wedge began to contribute negatively to per

capita output growth until the end of the analysed period. In the mid-1990s, the Spanish

government implemented several economic reforms, including the privatisation of large

state-owned enterprises, tax cuts and simplification of the tax system, measures to make

hiring and firing more flexible, and decentralised collective bargaining, giving firms greater

autonomy in labour decisions. In 1999, Spain adopted the euro as its currency. Our re-

sults suggest that these changes and reforms contributed positively to per capita output

growth in the Galician economy by improving the household labour wedge, but they

failed to have a positive impact on per capita output growth by improving the efficiency

wedge.

The Great Recession was driven primarily by the worsening of the household labour

wedge and secondarily by the decline in the efficiency wedge. The recovery from the

Great Recession was almost entirely driven by the household labour wedge. The efficiency

wedge played no role in the recovery; on the contrary, its negative contribution to output

per capita growth continued. The primary role of the household labour wedge in the

recovery from the Great Recession suggests that the Rajoy government’s labour reform

—a pivotal element in Spain’s response to the Great Recession — aimed at making

the labour market more flexible, reducing labour costs and improving competitiveness,

contributed significantly to the recovery of the Galician economy in the following years.

During the Great Recession, the resource wedge helped slightly reduce the slowdown

in per capita output growth, which suggests that the foreign sector contributed signifi-

cantly to halting the economic decline. The Great Recession was a major turning point
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in the internationalization of the Spanish economy. While the crisis presented significant

challenges, it also led to a strategic shift towards global markets, diversification of in-

vestment, and increased exports. Spanish companies and institutions looked beyond the

domestic market to safeguard their survival and growth, leading to a stronger presence

in markets such as Latin America, Asia, and other parts of Europe. The international-

ization efforts not only helped companies weather the crisis but also positioned them for

future growth in the post-recession period.

4.2 Labour

From the mid-1970s to the 2000s, labour per capita fell sharply (see Figure 3). This

decline only halted between 1986 and 1990, the years immediately following Spain’s ac-

cession to the European Economic Community. Between 2000 and 2008, the year of the

Great Recession, the Spanish and Galician economies experienced a period of economic

expansion characterised by strong investment in housing and high leverage. During this

period, Galician labour per capita experienced a significant increase. However, from 2008

onwards, labour per capita declined and returned to a level not far from that of the late

1990s. In 2013-2014, following Spain’s severe debt crisis, a recovery in labour began and

continued until 2020, the year of the covid pandemic.

Both the decline in the early part of the period analysed and the subsequent fluctu-

ations in labour per capita were almost entirely driven by the household labour wedge.

This predominance is reflected in the high value of the ϕ-statistic, 0.639, of the no-wedge

component of labour per capita due to the household labour wedge (see Table 2). The

investment wedge has slightly slowed the decline in hours per capita since the early 1980s,

and the effect of the efficiency wedge has been negligible. The resource wedge helped to

slightly reduce the decline in labour per capita during the Great Recession. Therefore,

our results suggest that the foreign sector also contributed significantly to mitigating the

adverse effects of the Great Recession in terms of the labour variable.
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The contribution of the firm labour wedge to the evolution of labour per capita was

negligible throughout the period, as was the case with the evolution of output.

4.3 Investment

The efficiency wedge contributed positively to per capita investment growth until the

late 1970s, but its positive effect was offset by the negative contribution of the house-

hold labour wedge (see Figure 4) from the mid-1970s. Thereafter, the investment wedge

contributed significantly to per capita investment growth.

The decline in detrended investment per capita during the industrial crisis of the early

1980s was driven by the unfavourable evolution of three wedges: the efficiency wedge, the

household labour wedge, and the resource wedge. Therefore, the results suggest that the

foreign sector contributed to depressing the evolution of investment per capita. However,

in the recovery, the investment wedge played a major role. The contraction of detrended

investment per capita in the subsequent crisis of the early 1990s was mainly driven by

the household labour wedge.

The expansion of per capita investment from the late 1990s to the Great Depression

was driven primarily by the household labour wedge and secondarily by the resource

wedge, suggesting that the economic reforms of the second half of the 1990s (labour mar-

ket flexibility, privatizations, and tax cuts) had a positive effect on per capita investment,

as did the adoption of the Euro in 1999. However, neither the economic reforms nor the

Euro entry succeeded in getting the efficiency wedge to boost growth in per capita in-

vestment; rather, since the late 1990s, the wedge has contributed negatively to growth in

per capita investment.

In the Great Recession, the combined effects of the efficiency, labour, and resource

wedges led to a sharp decline in investment per capita, while the investment wedge helped

to slow the decline. The recovery was driven by the household labour wedge.
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4.4 Labour share

Over the period considered (1967-2020), the labour share has not shown a significant

trend increase or decrease, although it has experienced large fluctuations (see Figure 5).

The labour share increased during the Spanish economic miracle until the mid-seventies.

Subsequently, the labour share declined during the transition and industrial crisis of the

early 1980s, only to recover after Spain joined the European Economic Community until

the crisis of the early 1990s. During the crisis of the early 1990s, the labour share fell

sharply, from which it later partially recovered, but continued to fall from the late 1990s

until 2018. Since then it has recovered, especially in 2020, the year of covid-19.

The evolution of the labour share has been mostly driven by the firm labour share.

The impact of the household labour wedge on the labour share has been negligible over

the period. The investment and efficiency wedge have contributed very slightly to its

increase.

5 Conclusion

We have conducted a quantitative macroeconomic exercise to interpret the recent eco-

nomic history of Galicia. Our Wedge-Growth Accounting approach consists of computing

wedges in the equilibrium conditions of the neoclassical growth model that allow match-

ing the model and the data, and then simulating the model to compute the contribution

of each wedge to economic growth. Our exercise enables us to ascertain the extent to

which the economic development of a small European region —which was predominantly

agricultural in the 1960s, but became a modern, industrial and service-based economy

over the analysed period— has depended on technological transformations resulting from

technological innovation and adoption as well as other institutional processes that influ-

ence the operation of markets for productive resources and goods. Our results show that

technological change, driven by innovation and the adoption of technology, was the main
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driver of per capita output growth. However, labour market regulations and policies ap-

pear to have played a central role in economic crises, sharp medium-term fluctuations in

employment and the evolution of the functional distribution of income — particularly its

significant decline since the early 1990s.

The Galician economy is a small regional economy, but our analysis shows that it

has many similarities with larger national economies. When compared with the results of

other works, our results show that the macroeconomic forces driving production, resource

allocation and functional distribution of income in a small regional economy such as

Galicia are very similar to those driving the national aggregate economy.

During the final years of the Spanish growth miracle, from 1967 to the mid-1970s,

the Galician economy experienced a period of high growth in output and per capita

investment, while labour per capita remained relatively stable. Growth was driven by

the strong performance of the efficiency wedge. During this period, the labour share

increased, driven by the strong performance of the firm labour wedge.

The firm labour wedge is irrelevant in accounting for the trajectory of production and

resource allocation in the Galician economy over the period analysed, which is in line with

the findings of previous studies, according to which the relevant part of the labour wedge

in accounting for economic fluctuations is the household wedge. However, the firm labour

wedge is mainly responsible for the evolution of the functional distribution of income in

the Galician economy and, therefore, for the strong fluctuations that the labour share has

experienced between 1967 and 2020, although, unlike other economies, in the Galician

economy there is no significant drop in the labour share between 1967 and 2020. During

this period, although with strong fluctuations, it has remained, on average, constant.

Beginning in the mid-1970s, growth in investment and output per capita slowed due to

the negative contribution of the household labour wedge. The labour share experienced a

significant decline until 1986, driven by the contribution of the firm labour wedge. During

the industrial reconversion (1982-1986), the sharp reduction in output and investment
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growth per capita, as well as the drastic drop in labour per capita, were due to the

negative contribution of the efficiency wedge and the household labour wedge. The poor

performance of the investment wedge also had a significant negative impact on investment

per capita.

The deterioration in the household labour wedge over this period and the resulting

drag on growth could have been due to a number of reasons, including the labour market

reforms that expanded labour protections but also increased the non-wage costs of em-

ployment, the higher taxes imposed on both individuals and businesses to finance social

programs and public spending, and the shortcomings of collective bargaining.

Entry into the European Economic Community in 1986 ended the industrial crisis of

the 1980s and inaugurated a period of high growth in output and per capita investment

that lasted until the economic crisis of the early 1990s (1991-1994). The growth in

output and labour per capita in the second half of the 1980s was mainly due to the

improvement in the household labour wedge. Growth in per capita investment was driven

by improvements in the investment and resource wedges. The latter suggests that entry

into the European Economic Community eased the financial constraints that hampered

investment and enabled better exploitation of foreign markets. During this period, labour

share experienced a significant recovery, driven by the firm labour wedge.

The crisis of the early 1990s (1991-1994) was driven primarily by a sharp deterioration

in the labour wedge. The household labour wedge led to a sharp decline in labour per

capita, while the firm labour wedge led to a sharp fall in labour share. The household

labour share also played a major role in the slowdown in output growth and per capita

investment during the crisis.

The economic expansion from the late 1990s until the Great Recession was under-

pinned by the strong positive contribution of the household labour wedge to growth in

output, investment, and labour per capita. The improvement in the household labour

wedge could be explained by the economic reforms of the late 1990s which cut taxes,
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made labour relations more flexible, and led to the privatisation of large state-owned

enterprises. However, during this period, the efficiency wedge continued to deteriorate,

suggesting that these reforms failed to reverse the growth of the Galician economy’s tfp.

Joining the euro in 1999 also seems to have had a positive impact on the performance of

the Galician economy, as our analysis shows that, from the late 1990s until the prelude

to the Great Recession, the resource wedge made a significant positive contribution to

the growth of investment per capita. Despite the economic reforms of the second half

of the 1990s (or because of them, which could also be the case), the firm labour wedge

deteriorated, leading to a decline in the labour share until 2018.

As in the United States and the Spanish economy as a whole, the Great Recession

in Galicia was driven primarily by the efficiency and labour wedges. The resource wedge

contributed slightly to reducing the slowdown in output growth and the fall in labour

during the Great Recession, suggesting that Galician firms sought and, at least partially,

found in foreign markets the remedy to the difficulties they were experiencing in the

Galician market.

From our analysis, it follows that the Galician economy faces three major challenges.

First, it must find economic policies that halt the decline in the efficiency wedge if it wants

to enjoy sustained economic growth. Second, it must uncover the causes of the large

fluctuations in its household labour wedge if it wants this growth to be both sustained

and stable. Finally, it must examine the causes of the deterioration of the firm labour

wedge in order to halt the prolonged decline in the labour share since the 1990s.

Finally, we would like to emphasise that Wedge-Growth Accounting is a first look at

the determinants of the evolution of production, allocation and distribution of resources in

an economy. Much work is still needed to explain the policies, as well as the technological

and institutional changes, that enabled the economic transformation of a predominantly

agricultural region into a modern economy. Many lines of future research therefore remain

to be explored.
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Table 1
Model Parameters and bgp Variables.

Parameter Description Value
γ Growth Rate of Labour-Aumenting Technical Progress 0.0228
δ Depreciation Rate of Capital 0.0329
ϕ Adjustment Cost Paramenter 4.4803
Φ Adjustment Cost Paramenter 0.0558
ρ Production Function Parameter -0.388
α Production Function Parameter 0.4294
ν Frisch Elasticity Parameter -3
β Discount Factor 0.9741

bgp variables
A Efficiency Wedge 5.6875
πh Household Labour Wedge 0.0258
πf Firm Labour Wedge 0.6584
πx Investment Wedge 0.4482
πg Resource Constraint Wedge 1.1534
πn Population Growth Rate 1
k/y Capital-Output Ratio 3.5837
l Labour per Capita 0.3856

x/y Investment Rate 0.20
c/y Consumption to Output Ratio 0.6670
sl Labour Share 0.5706
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Table 2
ϕ-statistics.

Variable ϕy
A ϕy

πh ϕy
πx ϕy

πf ϕy
πg ϕy

πn

h 0.079 0.639 0.066 0.070 0.061 0.084
y 0.695 0.018 0.083 0.073 0.071 0.061
x 0.281 0.052 0.157 0.161 0.225 0.125
ls 0.114 0.104 0.110 0.478 0.096 0.099
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(a) Efficiency, Household Labour and Investment wedges contributions.

(b) Firm Labour, Resource and Population wedges contributions.

Fig. 2: Contribution of Wedges to Output.

Note: yi,t ∈ {li,t, yi,t, xi,t, sli,t} is the contribution of a wedge i ∈ {A, πh, πx, πf ,
πg, πn} to the growth of each variable yt ∈ {lt, yt, xt, slt}, the corresponding
observed same variable. The solid line is the corresponding observed variable yt.
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(a) Efficiency, Household Labour and Investment wedges contributions.

(b) Firm Labour, Resource and Population wedges contributions.

Fig. 3: Contribution of Wedges to Labour.

Note: yi,t ∈ {li,t, yi,t, xi,t, sli,t} is the contribution of a wedge i ∈ {A, πh, πx, πf ,
πg, πn} to the growth of each variable yt ∈ {lt, yt, xt, slt}, the corresponding
observed same variable. The solid line is the corresponding observed variable yt.
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(a) Efficiency, Household Labour and Investment wedges contributions.

(b) Firm Labour, Resource and Population wedges contributions.

Fig. 4: Contribution of Wedges to Investment.

Note: yi,t ∈ {li,t, yi,t, xi,t, sli,t} is the contribution of a wedge i ∈ {A, πh, πx, πf ,
πg, πn} to the growth of each variable yt ∈ {lt, yt, xt, slt}, the corresponding
observed same variable. The solid line is the corresponding observed variable yt.
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(a) Efficiency, Household Labour and Investment wedges contributions.

(b) Firm Labour, Resource and Population wedges contributions.

Fig. 5: Contribution of Wedges to Labour Share.

Note: yi,t ∈ {li,t, yi,t, xi,t, sli,t} is the contribution of a wedge i ∈ {A, πh, πx, πf ,
πg, πn} to the growth of each variable yt ∈ {lt, yt, xt, slt}, the corresponding
observed same variable. The solid line is the corresponding observed variable yt.
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