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PREFACE

The factors and policies that make countries succeed or fail in their quest for economic
growth and development have been the subject of analysis and debate since economics as a
discipline came into existence. Even the less ambitious objective of a better understanding of the
contribution of production factors -- such as physical capital, labour and human capital -- and
productivity increases due to technological change or efficiency gains, are full of methodological
and measurement complexities. Quantifying these relative contributions is a relevant first step to
defining policy priorities, as policies that boost innovation and economic efficiency do not
necessarily coincide with policies that promote faster capital accumulation (physical or human).

This paper makes a contribution to this debate on the measurement and relative
contribution of production factors and total factor productivity to income per capita gaps of
Latin American countries with respect to the frontier. Previous research has generally pointed
towards productivity shortfalls as the main driver of the income gap of the average Latin
American country. However, this paper shows that this conclusion depends critically on the
production function and frontier benchmark, as well as how differences in the quality of
education are treated. Using a data envelope analysis that allows for factor-dependent TFP
frontiers, the paper shows that production factors tend to be more important than is usually
considered in the literature. Furthermore, adjusting human capital for differences in cognitive
skills significantly increases the contribution of human capital in explaining the income per
worker gap. Finally, taking into consideration the endogeneity of physical capital and
productivity shows that there are very heterogeneous realities within Latin America.

Overall, the results highlight the limitations of cross-country benchmarks to define policy
priorities. This does not mean that the traditional accounting exercises are not informative in
certain circumstances, but rather that they have to be complemented with a more country-
specific approach that takes into account the existing heterogeneity as well as institutional
characteristics that are often key to understanding the success or failure of policies.

In addition to contributing to the Development Centre's work on Latin America and its
flagship report, the paper is also useful for the OECD Strategy on Development, endorsed at the
OECD Ministerial Council Meeting in May 2012, as it highlights the need for careful
benchmarking and a country-specific approach to understand the bottlenecks and constraints to
sustainable and inclusive economic development.

Mario Pezzini
Director
OECD Development Centre
June 2012
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RESUME

Ce document de recherche présente des expériences analysant les facteurs a l’origine des
écarts dans le niveau du PIB dont souffre I’ Amérique latine, grace a des méthodes et des bases
de données nouvelles afin d’évaluer la robustesse des résultats déja existants. Alors que la
productivité globale des facteurs apparait dans un premier temps comme le principal
responsable des écarts de l'output par travailleur en Amérique latine et les Caraibes, ce « fait »
n’est pas robuste face aux formes fonctionnelles alternatives, aux ajustements dans la qualité du
capital humain et aux considérations endogenes. Ce document souligne 'hétérogénéité entre les
pays de la région et discute des démarches alternatives pour établir des liens entre le
benchmarking macroéconomique et les politiques.

Classification JEL: O11, O47.

Mots clés: croissance économique, facteurs de croissance, productivité globale des
facteurs, Amérique latine.

ABSTRACT

This paper presents development accounting exercises in Latin America using novel
databases and methods to investigate the robustness of its results. While total factor productivity
initially appears to be the most important driver of output per worker gaps in Latin America and
the Caribbean, this “fact” is not robust to alternative functional forms, adjustments for the
quality of human capital and endogeneity considerations. The paper also highlights the
heterogeneity among countries in the region and discusses alternative ways to link
macroeconomic benchmarking to policies.

JEL classification: O11, O47.
Keywords: economic growth; developing accounting; total factor productivity; Latin America.
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I. INTRODUCTION

Despite some improvements in recent years, long-term economic growth in Latin
America has been rather disappointing over the past decades. GDP per capita gaps have
widened steadily since 1960, not only compared to developed economies but also other peers
(see Table 1). While the typical Latin American country! was around 4.4 times poorer than the
United States in 1960, as of 2008 the gap has increased to 5.5 times. The comparison to twin
economies — countries that in 1960 had a similar level of GDP per capita to those in Latin
America? - is even more remarkable. The average Latin American economy was just 20% poorer
than its typical twin economy in 1960. In 2008, GDP per capita in Latin America was less than
half compared to twin economies.

This persistent decline in relative GDP per capita has been rather common to all countries
in the region, with some exceptions. Out of the 19 Latin American and Caribbean economies in
our sample, 5 managed to grow faster than the United States during the period 1960-2008: Brazil,
Chile, Colombia, the Dominican Republic and Panama. However, progress has been
quantitatively modest. For example, if benchmarked to twin economies, only the Dominican
Republic and Panama managed to grow faster over the same period. Furthermore, in several
cases progress was made mainly during the 1960s and 1970s (e.g. Brazil), with growth being
subpar from the debt crisis in the early 1980s onwards. While the 2000s have been good years in
terms of the relative growth performance for the region, it would still take around 27 years to cut
by 50% the GDP per capita gap with respect to the United States if the growth differential during
2000-2008 of around 1.5% per annum were to be maintained, while with respect to twin
economies it would take around 108 years. Therefore, low potential growth continues to be a
significant challenge for the region nowadays.

1 Throughout the paper, we use the terms “typical” or “average” country indistinctly to refer to the
geometrical average across countries within a region.

2 Twin economies are those that were in the second and third quartile of the world’s GDP per capita
distribution in 1960 — a range where most Latin American countries were at that time — and for which
all data used in this paper to perform the accounting exercises are available (investment, education, etc).
The resulting group of countries is composed by: Cyprus, Greece, Iran, Ireland, Israel, Japan, Jordan,
Korea, Mauritius, Portugal, South Africa, Spain and Turkey.

© OECD 2012 7
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Table 1. GDP per capita in Latin America relative to benchmarks

Country GDP per capita relative to United States

1960 1970 1980 1990 2000 2008
Argentina 0.395 0.370 0.331 0.234 0.234 0.272
Bolivia 0.175 0.138 0.133 0.089 0.084 0.087
Brazil 0.189 0.217 0.298 0.233 0.202 0.215
Chile 0.241 0.221 0.189 0.182 0.247 0.286
Colombia 0.160 0.146 0.165 0.147 0.153 0.176
Costa Rica 0.318 0.311 0.318 0.238 0.231 0.262
Dominican Republic 0.149 0.138 0.172 0.154 0.186 0.224
Ecuador 0.177 0.155 0.219 0.156 0.129 0.144
El Salvador 0.222 0.201 0.179 0.131 0.141 0.151
Guatemala 0.193 0.194 0.220 0.151 0.140 0.143
Honduras 0.146 0.118 0.132 0.100 0.078 0.085
Jamaica 0.367 0.351 0.256 0.232 0.227 0.211
Mexico 0.293 0.305 0.364 0.279 0.264 0.289
Nicaragua 0.173 0.180 0.127 0.070 0.053 0.050
Panama 0.139 0.165 0.201 0.186 0.177 0.228
Paraguay 0.121 0.099 0.141 0.119 0.089 0.088
Peru 0.243 0.247 0.218 0.136 0.130 0.165
Uruguay 0.307 0.226 0.246 0.202 0.213 0.246
Venezuela 0.449 0.413 0.391 0.261 0.212 0.220
Average LAC country relative to
United States 0.225 0.213 0.222 0.167 0.161 0.182
Twin economies 0.834 0.670 0.632 0.486 0.448 0.462

Source: Own calculations based on Heston et al. (2011).

Note: GDP per capita is PPP adjusted and HP filtered with smoothing parameter 6.25.

This paper contributes to the understanding of what drives this poor performance by
using new databases and analytical tools to explore the relative importance of productivity and
factor accumulation across Latin America and the Caribbean. Regarding the analytical tools, the
paper provides new evidence from three viewpoints. First, we perform a careful analysis of
different ways of decomposing GDP per capita levels into total factor productivity (TFP),
physical and human capital, under different assumptions regarding the production function and
measurement. Second, we discuss endogeneity of factors and productivity jointly and present a
detailed calibration exercise of an endogenous “varieties” growth model by Cordoba and Ripoll
(2007). Third, we present non-parametric estimations of efficiency based on a data envelope
analysis that does not rely on the traditionally used Cobb-Douglas production function. In terms
of new datasets this paper uses three newly available sources. First, in contrast to previous
studies focusing on Latin America, we use the new version of the Barro and Lee (2010) dataset on
educational attainment which addresses several concerns on data quality with respect to its
previous version (see Cohen and Soto, 2007; as well as De la Fuente and Domenech, 2006).
Second, we also use the latest version of the Penn World Tables (version 7.0) extending our
analysis until 2008, which allows us to cover the 2000’s, a decade that has been quite successful
for the region in terms of economic growth compared to its past. Third, we use the OECD’s PISA
2009 test scores to analyse the importance of cognitive skills.

The paper focuses on the robustness of the decompositions of GDP per worker into
productivity, physical and human capital using alternative methods, as policy recommendations

8 © OECD 2012
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might differ substantially according to the source of income disparities, in particular if policy
makers have to establish priorities and have limited political capital to implement reforms.
Furthermore, while recent work on Latin America has emphasised the importance of TFP (see
Daude and Fernandez-Arias, 2010) for the region as a whole, the present paper tries to go more
in detail into the differences across countries within the region. The remainder of the paper is
structured as follows. The second section presents the data sets and basic definitions used along
the paper and some preliminary evidence using traditional development accounting techniques.
The third section presents some robustness checks regarding these basic results considering
among them different specifications within the standard Cobb-Douglas production function
framework, the effects of terms-of-trade and natural resources and the quality of education. In
the following section, we explore alternative production functions based on a non-parametric
estimation of a production possibility frontier. The fifth section discusses the endogeneity issue
of TFP and factor accumulation and presents different exercises, including the calibration of an
endogenous growth model following Cordoba and Ripoll (2007). Finally, in last section we sum
up our results discussing their main policy implications as well as future research needed.

© OECD 2012 9
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II. DEVELOPMENT ACCOUNTING: BASIC RESULTS

II.1. Data

For aggregate production in our baseline results, we use PPP adjusted series at 2005
prices from the latest Penn World Tables 7.0 available for nineteen Latin American and
Caribbean economies in a consistent way from 1957 to 2008 (see Heston et al., 2011).> The
workforce and physical capital investments (at constant 2005 prices) are also from this database.
We use the workforce instead of hours worked to proxy labour inputs, as the latter are available
only for seven countries. However, we use output per hour worked as an alternative series in our
robustness checks. For the construction of physical capital stocks, we follow the usual perpetual
inventory method approach (see e.g. Caselli, 2005). The initial capital stock (K,) is given by

Ky = g—_‘:a, where [ is aggregate investment in the first available year, g is the geometric average

of GDP growth rates between the first year available and 1960, and the depreciation rate (0) is set
equal to 0.07. From the initial date onwards the capital stock is updated using the following
equation: Ky = Iy + (1 — 8)K;_4.

We use the average years of schooling of the population over 15-years old from Barro and
Lee (2010) to construct the human capital series according to Hall and Jones (1999). In particular,
we map the years of schooling (s) into human capital (h) using: h = e?®, where ¢(.) is a
piecewise linear function equal to 0.134 - s if s <4, 0.536 + 0.101 -s if 4<s< 8 and 0.94 + 0.068 -
s if s > 8. It is important to point out that this measure of human capital is based on the average
quantity of formal education in population. Therefore, it ignores differences in the quality of
education as well as skills that are acquired through work experience and other types of training
of the workforce.

Finally, as we are interested in analysing long-term trends rather than business cycle
fluctuations, we focus on Hodrik-Prescott filtered GDP, workforce, as well as physical and
human capital series, using a smoothing parameter of 6.25 as suggested by Ravn and Uhlig
(2002).

3 In particular, we consider the Laspeyres series “rgdpl” (per capita) and “rgdpl2wok” (per worker). The
countries in our sample are: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominican
Republic, Ecuador, El Salvador, Guatemala, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay,
Peru, Uruguay and Venezuela.

10 © OECD 2012
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I1.2. Standard development accounting

Differences in GDP per capita of LAC countries with respect to the United States are

mainly driven by differences in output per worker. GDP (Y) per capita can be written as:

X L Mset \here N is the population, L the labour force and Nises the working-age

N z1\’15—64 N
population. Therefore, differences in GDP per capita could be driven by differences in output per

worker, differences in labour force participation rates or by demographic factors (share of the
working-age population -- between 15 and 64 years old -- in the total population). In 2008, for the
average LAC country, around 92% of the GDP per capita gap with respect to the United States is
explained by the GDP per worker gap, while differences in labour participation and
demographics explain less than 8% of the development gap.* Therefore, in what follows we focus
on decomposing output per worker gaps.

The standard developing accounting approach consists in adjusting a Cobb-Douglas
production function such as:

Y = AK%(hL)'"7, (1)
where Y is aggregate GDP, A is TFP, K the aggregate physical capital stock and hL the human
capital adjusted workforce. In our baseline analysis, the capital-share production function
parameter q, is set equal to 1/3, as usual in the literature.’ In per worker terms, this yields:

y = Ak*h*~7. (2)

Dividing (2) by the benchmark’s GDP per worker — denoted by y* — and taking logs yields a
decomposition of output per worker gaps given by:

logy —logy* = (logA —logA*) + a(logk —logk™) + (1 — a)(logh —logh™). (3)

Applying this decomposition to the 2008 data across countries in the region with respect
to the United States shows that on average TFP accounts for around 52% of the output per
worker gap, followed by physical capital with a contribution of nearly 36% and finally with
human capital accounting for the remaining 12% (see Figure 1). However, there are significant
differences regarding the relative contribution of each factor within the region. While TFP
explains just around one third of the gap in Guatemala, its contribution amounts to almost two-
thirds for the case of Jamaica. There is no clear pattern in terms of the level of development and
the contribution of the different factor to the output per worker gap. For example, within Central
America in Guatemala and El Salvador factors (physical and human capital) contribute between
63.5% and 53%, while in Nicaragua and Honduras TFP is the main factor (60.2% and 56.7%,

4 However, there are differences within the region. For some economies in the region labour participation
and demographic differences are more significant in contributing to the GDP per capita gap. For
example, in Mexico they account for almost 16% of the gap (mainly due to low female labour force
participation). Meanwhile, in the case of Brazil the contribution of these factors is actually slightly
negative (i.e. they narrow the GDP per capita gap with respect to the United States), contributing -1.7 in
2008.

5  While Gollin (2002) shows a large variation across countries in this parameter, once adjusting for
informal labour markets and self employment, there are no significant trends in terms of economic
development (GDP per capita levels) and labour income shares. Thus, the assumption of a constant and
equal parameter across countries does not seem too restrictive to begin with. However, some authors
argue that capital shares are higher in developing countries (see e.g. Rodriguez and Ortega, 2006).

© OECD 2012 11
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respectively). Finally, Costa Rica and Panama — two economies with higher income per capita
levels than the rest of the region — are in the middle in terms of the relative contribution of TFP
and factors. In the southern cone a similar picture emerges. For example, countries like Chile and
Paraguay have very similar relative contributions of TFP, physical and human capital to their
gaps with respect to the United States, despite the fact that Chile’s GDP per capita is more than
3 times that of Paraguay.

Figure 1.GDP per worker decomposition relative to United States in 2008

BWTFP Physical capital M Human capital

Jamaica
Nicaragua
Ecuador
Paraguay
Chile

Peru
Honduras
Argentina
Bolivia

LAC average country
Panama
Mexico
CostaRica
Colombia
Uruguay

Brazil

El Salvador
Venezuela
Dom. Republic
Guatemala

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Source: Own calculations based on Barro and Lee (2010) and Heston et al. (2011).

Another interesting finding is that the contribution of human capital is rather limited, on
average just 12% of the output per worker gap with respect to the United States. As Figure 2
shows, the relative contributions of TFP, physical capital and human capital have changed
significantly over time. While during the 1960s and 1970s human capital accounted for almost
one-third of the gap, physical capital at a similar level and TFP only slightly above, during the
1980s TFP increased its contribution to around 50%, while human capital started to decline
steadily from 30% in 1980 to just above 12% in 2008. TFP’s contribution to the gap has remained
slightly above 50% since the 1980s, while physical capital has increased its contribution from
around 29% to around 36%. Again, there are different patterns across countries within the region
over time. During the period 1980-2008, TFP’s contribution has remained relatively the same for
Argentina, Bolivia, Chile, Dominican Republic, Ecuador, Panama, Peru and Uruguay, while it
increased significantly in the remaining countries. The increase has been particularly steep in
Brazil and Mexico, where the contribution of TFP to the output per worker gap with respect to
the United States was negative or minor in 1980 and accounts for around half of the gap in 2008.
While it could be argued that these trends are specific to the counterfactual — the United States

12 © OECD 2012
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economy — the dotted line in Figure 2 shows that this is not the case. Considering the
contribution of TFP of LAC with respect to twin economies a similar trends emerge.

Figure 2.Evolution of contributions to the GDP per worker gap relative to United States for the

typical LAC country

TFP Physical capital

60%

Human capital === TFP w.r.t. Twins

50% v ——

- '——-'~~
/"~----—‘ -
'd
40% p)

30% _.E.—_g__"__’__ ______ e —
20% \

10%

(013 s e e e e e e e e e S B B e B B B S e B B B e e B e

Source: Own calculations based on Barro and Lee (2010) and Heston et al. (2011).

Table 2.Contributions to the output per worker gap vis-a-vis the United States by country

1980 2008 2008-1980
Physical Human Physical Human Physical Human
TFP Capital Capital | TFP Capital Capital | TFP Capital Capital

Argentina 0.56 0.20 0.24 0.53 0.36 0.10 -0.03 0.16 -0.13
Bolivia 0.46 0.35 0.19 0.53 0.42 0.05 0.07 0.07 -0.14
Brazil 0.14 0.31 0.56 0.49 0.37 0.15 0.35 0.06 -0.41
Chile 0.53 0.28 0.19 0.58 0.34 0.09 0.04 0.06 -0.10
Colombia 0.37 0.33 0.29 0.50 0.35 0.15 0.13 0.02 -0.15
Costa Rica 0.22 0.41 0.37 0.50 0.36 0.14 0.29 -0.05 -0.24
Dominican Republic 0.38 0.36 0.25 0.41 0.42 0.18 0.03 0.05 -0.08
Ecuador 0.56 0.17 0.27 0.59 0.30 0.11 0.03 0.13 -0.16
El Salvador 0.28 0.37 0.35 0.47 0.40 0.12 0.20 0.03 -0.23
Guatemala 0.18 0.36 0.46 0.36 0.38 0.25 0.18 0.02 -0.21
Honduras 0.38 0.34 0.29 0.57 0.32 0.11 0.19 -0.01 -0.18
Jamaica 0.54 0.22 0.24 0.66 0.26 0.07 0.12 0.05 -0.17
Mexico -0.07 0.33 0.74 0.50 0.35 0.14 0.57 0.02 -0.59
Nicaragua 0.46 0.25 0.29 0.60 0.29 0.11 0.14 0.04 -0.19
Panama 0.47 0.31 0.22 0.51 0.40 0.09 0.04 0.09 -0.13
Paraguay 0.44 0.35 0.21 0.58 0.34 0.08 0.14 -0.01 -0.14
Peru 0.51 0.24 0.25 0.57 0.34 0.09 0.06 0.10 -0.16
Uruguay 0.50 0.29 0.20 0.49 0.38 0.13 -0.02 0.09 -0.07
Venezuela 0.29 0.08 0.64 0.46 0.35 0.19 0.17 0.27 -0.44
LAC - typical country 0.41 0.30 0.30 0.52 0.36 0.12 0.12 0.06 -0.18
Source: Own calculations based on Barro and Lee (2010) and Heston et al. (2011).

Note: GDP per capita is PPP adjusted and HP filtered with smoothing parameter 6.25.
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Not only did TFP grow relatively slower in LAC than in benchmark countries — as shown

by the widening income per capita gaps (Table 1) and the increasing contribution of TFP to this
gap (Figure 2) —but in many countries of the region TFP levels in 2008 are actually below those of
the early 1980s.6 While nine countries present higher or similar TFP in 2008 than in 1960, only
three countries (Chile, Panama and Uruguay) managed to have in 2008 TFP levels 20% -- the
cumulative growth rate of TFP in the United States during the same period -- or more above their
levels of 1960 (Figure 3). On average TFP in 2008 was around 10% lower than the level of 1960.
Furthermore, for many countries the picture is more acute when compared with 1980s. For
example, Brazil’s TFP level in 2008 is just two-thirds that of 1980. This contrasts somewhat with
other economies in the Southern Cone, such as Argentina, Chile and Uruguay, who managed to
raise their TFP levels. In Central America and the Caribbean, Panama and the Dominican
Republic — and to some degree Jamaica -- stand out as the relatively successful economies in
terms of raising their TFP levels from 1980 onwards, with other economies reaching levels of TFP
of just half of that of 1980 (Nicaragua). Declines in TFP levels are difficult to understand if TFP is
given a narrow technological interpretation. Alternative interpretations, which can be grouped
into two, could be offered. First, TFP - as measured here -- captures the overall efficiency at
which inputs map into aggregate output, therefore distortions in the allocation of factors across
sectors or firms can result in lower levels of output per units of input if resources are reallocated
to inefficient sectors or firms. This would be also in line with the finding by McMillan and Rodrik
(2011) that in Latin America structural change — the reallocation of resources across sectors of
economic activity — has had a negative contribution to output per worker growth. The question
here is what drives these distortions — which policies, politics, market failures or structural
characteristics. The second group of interpretations is that measured TFP just captures all
measurement and specification errors in equation 2. We will address these concerns below.

6 Daude and Fernandez-Arias (2010) also highlight this fact.
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Figure 3.Total Factor Productivity levels in 2008 relative to 1960 and 1980
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Source: Own calculations based on Barro and Lee (2010) and Heston et al. (2011).

Next, we investigate what drives the dispersion in income per worker across countries in
the region. In particular, we emphasise the role of TFP versus physical and human capital. Let
Vin = k¥h1~% be the level of income if all countries had the same level of efficiency (TFP), such
that difference across countries would only be explained by differences in factors. We can
compute the following indicator to quantify the explanatory power of production factors to
explain the differences in GDP per worker within the region (see Caselli, 2005):

_ var(log (ykn))
VRy = var(log () (4)

Alternatively, as TFP and factors are correlated, Klenow and Rodriguez-Clare (1997) propose to

use the following measure:
_ var(log (yxn))+cov(log Alog ykn)
VR2 = var(log (¥)) ©)
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Table 3.Evolution of variances across LAC countries

1960 1970 1980 1990 2000 2008
GDP per worker 0.150 0.180 0.129 0.138 0.176 0.209
Factors (Yiep) 0.067 0.064 0.045 0.038 0.036 0.038
TFP 0.092 0.089 0.064 0.071 0.088 0.100
Covariance (TFP, factors -0.005 0.014 0.010 0.014 0.026 0.036
Variance ratio 1 (VR 1) 0.445 0.353 0.346 0.276 0.207 0.183
Variance ratio 2 (VR 2) 0.415 0.430 0.425 0.380 0.353 0.353

Source: Own calculations based on Barro and Lee (2010) and Heston et al. (2011).

Note: The first three rows refer to the variance of the logs between the 19 LAC countries in the sample.

Table 3 shows the evolution over time of the components of equations (4) and (5), as well
as the variance of TFP (in logs). The dispersion within the region in output per worker has
increased significantly (by 60%) since the 1980s. This has not been the case for the dispersion in
factors, which declined somewhat during the 1980s and has remained constant throughout the
1990s and 2000s. In the meantime, there is an increase in the dispersion of TFP levels (by around
56% between 1980 and 2008) and also the covariance between TFP and factors. Regarding the
relative importance of factors and TFP in explaining the dispersion in output per worker,
according to the indicator VRi, physical and human capital have been continuously losing
ground, falling from a ratio of 44% in 1960 (35% in 1980) to below 19% in 2008. If we consider
VRz, the ratio is around 35% in 2008, below the 43% in 1980, but still significantly above the VR:
measure.” Thus, the conclusion on what explains income per worker differences within the
region depends to a certain degree on the treatment of the covariance term. The VR: indicator
points clearly towards a declining importance of physical and human capital with more than
80% of the variation in output per worker in 2008 being explained by other drivers (TFP and the
covariance term). The VR: indicator would still assign two-thirds of the output per worker gap to
differences in TFP and just one third to physical and human capital. Therefore, TFP does not only
contribute to explaining a large share (52% in 2008) of the average output per worker gap with
respect to the United States, but it also seems to account for a significant share of the differences
of output per worker within the region. We explore next the robustness of these and the previous
results.

7 Interestingly, these latter levels of relative dispersion are similar to those found by Caselli (2005) for the
whole world.
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ITII. ROBUSTNESS

This section presents robustness checks regarding the production function parameters
and specifications that might affect the results of the standard developing accounting presented
so far. We do not focus on every possible source of variation, but rather on new ones or some not
highlighted in the literature so far.® In particular, we analyse four different topics. First, we
consider country-specific labour shares instead of a uniform share across countries. Second, we
investigate the influence of the terms-of-trade on our measures of TFP. Third, we test the
robustness of our results when considering output per hour worked instead of output per
worker. Finally, we explore the importance of differences in the quality of education.

III.1. Country-specific labour shares

A first consideration is to relax the assumption that all capital/labour shares are the same
across countries. We do so by considering the country-specific estimates of labour share from
Bernanke and Giirkaynak (2002) that follows the methodology proposed by Gollin (2002).° The
resulting sample of LAC countries are presented in the appendix (Table A.1). In terms of
decomposing the output per worker ratios, equation (3) would now look like:

logy —logy* = (logA —logA*) + alogk —a*logk™ + (1 —a)logh— (1 —a*)logh* (6)

The previous decompositions into factors and TFP are not that straightforward anymore.
While the contribution of TFP could in principle be computed focusing the first term on the
right-hand side of (6), the other terms are a mix of differences in the production function
(i.e. technological differences) and factor gaps. For example, we could rewrite the right-hand side
as the TFP gap plus two factor gaps if all countries had the same production function and a last
term due to the differences in the production function as:

1og% +a* log% +(1—-a’) log% + (a — a”) log%. 7)

8  For an overall survey on these issues from a global perspective, see Caselli (2005). Daude and
Fernandez-Arias (2010) show that decompositions are not very sensitive to changing the capital share
from 1/3 to 0.5 and alternative ways to compute the physical capital stock.

9  Although in principle one could also consider changes over time in the shares, the evidence provided
by Bernanke and Giirkaynak (2002) and Gollin (2002) shows that in general there are no time trend or
important fluctuations in labour shares over time for a large sample of developed and developing
countries.In order to maximise coverage we consider first the labour share adjusting it for the operating
surplus and private unincorporated enterprises (OSPUE). If this information is not available, we use the
imputed OSPUE. Finally, if the required information to compute the imputed OSPUE is not available
we use the labour-force corrected share (see Bernanke and Giirkaynak (2002) for more details).
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Thus, the last term could be considered a technology factor which depends on the
country’s relative factor endowments and therefore it could be attributed to the “Solow residual”
or part of the gap driven by factors. As shown in Table 4, this term makes a significant
contribution to the output per worker gap. On average, it accounts for -53% of the output per
worker gap. However if we combine it with the increased TFP contribution of 110%, the
contribution attributable to TFP and differences in technology is on average 55%. Therefore, the
difference with respect to the model with equal labour shares is just a 3% increase. As the
exercise country-by-country shows, for all economies we get a somewhat similar increase. Thus,
while under this interpretation differences in the production function parameters seem not to
make a significant difference with respect to the results presented in Table 2, this conclusion
depends on the idea that the last term in equation (7) could be thought of as differences in
productivity induced by the difference in technologies related to the relative factor

k . . . . .
endowments --. Therefore, again the issue of how efficiency and productive factors interact seems

to be important to understand further what drives output per worker gaps. In the next section,
we will go beyond the Cobb-Douglas function and the uniform frontier implicitly used here to
further explore these issues.

Figure 4. GDP per worker gap relative to the United States according to alternative deflators
Output adjusted = === Expenditure based
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Source: Own calculations based on Feenstra ef al. (2009) and Heston et al. (2011).

II1.2. Terms of trade

Another concern is the influence of commodity prices on TFP measurement. In our
sample, the simple correlation coefficient for the average LAC economy between changes the
terms-of-trade and TFP for the period 1980-2008 is 0.64 and statistically significant. This positive
correlation between TFP and terms-of-trade growth could be driven by economic fundamentals
or simply due to a measurement problem, such that price effects account for part of the increase
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in GDP growth (in PPP).1° This problem relates to the issue of how GDP is measured in the PWT
database —following the “expenditure side” rather than “output side” as Feenstra et al. (2009) put
it. The PWT data measure real (PPP adjusted) income with deflators constructed using
expenditure data which are influenced by the terms-of-trade rather than output-based deflators.
These expenditure and output deflators can be very different, especially in small open economies,
due to the terms-of-trade. Unfortunately, the required deflators are not available from 2001
onwards. Therefore, to assess the robustness of results, we look at the differences in trends from
1960 to 2000. Figure 4 plots the GDP per worker ratio of the average LAC country versus the
United States using both alternative deflators.!! As it can be seen, despite some differences
between both series, the trends coincide and deviations never above 4%. Such small differences
can therefore not affect the overall trends and facts we presented above for the LAC region as a
whole.

Table 4. Decomposition of output per worker gap in 2008 versus United States with country
specific labour shares

Country A/A* k/k* h/h* Interaction A/A* + interaction Equal labour  Difference
term term/a shares=1/3 /b /a-/b
Bolivia 0.72 0.37 0.05 -0.14 0.58 0.53 0.05
Chile 1.40 0.29 0.09 -0.78 0.62 0.58 0.04
Colombia 0.91 0.31 0.16 -0.38 0.54 0.50 0.04
Costa Rica 0.30 0.31 0.14 0.24 0.54 0.50 0.04
Ecuador 2.05 0.26 0.12 -1.43 0.62 0.59 0.03
El Salvador 1.24 0.35 0.13 -0.73 0.51 0.47 0.04
Mexico 1.70 0.31 0.15 -1.16 0.54 0.50 0.03
Panama 0.21 0.35 0.09 0.34 0.55 0.51 0.04
Paraguay 1.33 0.30 0.08 -0.72 0.62 0.58 0.04
Peru 1.28 0.30 0.09 -0.67 0.61 0.57 0.04
Uruguay 1.38 0.34 0.14 -0.85 0.53 0.49 0.04
Venezuela 1.63 0.31 0.21 -1.15 0.48 0.46 0.02
Average LAC 1.11 0.32 0.13 -0.56 0.55 0.52 0.03

Source: Own calculations based on Barro and Lee (2010) and Heston et al. (2011).

However, Figure 5 shows that the differences for individual countries can be significant.
In fact, for Nicaragua the contribution of TFP to the output per worker gap in 2000 increases by
more than 15% from around 51% to above 66%. The differences in TFP contributions are also
significant for Honduras, Jamaica, Mexico and Costa Rica. Although we cannot infer from this
that the influence of terms-of-trade in TFP measurement invalidates our results presented above,
terms-of-trade seem likely to have first-order effects and should therefore be taken into account.
For example, while overall regional trends seem to be relatively robust to this problem, country-

10  For example, if resources are very difficult to move across sectors, fluctuations in the terms-of-trade can
induce fluctuation in aggregate measured TFP, as the movements in relative prices could induce
fluctuations in factor utilisations. However, as we focus here on trends, i.e. filtered series, such effects
should not be driving the correlation. See also Kehoe and Ruhl (2008) on this issue.

11 The data were downloaded from Feenstra’s website:
http://www.econ.ucdavis.edu/faculty/fzfeens/papers.html
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specific diagnosis — a fundamental tool for evidenced-based policy — seems more sensitive to this

issue and should therefore carefully review this issue in detail.

Figure 5. Difference in the contribution of TFP to the output per worker gap versus the United
States in 2000 between (Output-based minus baseline data)

15.0%

10.0%

5.0%

0.0%

@ @© = @@ @M @O ~ &~ &~ @ v w @®©@ > 35 > @© >
© @ © o o =
c N = o o O @© =] © &~ (@©

S 2322 g8 E 5 w539 3598 §
c 5 & O E s © €& o @ oo w3

U m ©c 8 ¢ 3 =2 g 8 5 & O 5 0 §

_50%30 FSS'HSF"“ uﬂ.g :uc)ll

. 5 © < .Q S

< © = m 6 T = =0

€ <

(e} |

o )

10.0% >

-10.U7% <

Source: Own calculations based on Barro and Lee (2010), Feenstra et al. (2009) and Heston et al. (2011).

II1.3. Differences in labour intensity

Significant differences in labour intensity could affect our results regarding trends as well as
levels of TFP differences across countries. To address this issue, we compare the contribution of
TFP to the gap in output per worker and output per hour worked with respect to the United
States for the seven countries where the information on hours is available in the PWT database.
Table 5 shows that changing the measure of labour input does not have significant consequences
for the relative importance of TFP versus physical and human capital. On average the impact for
1980 and 2008 is almost negligible, while in 1960 it accounted for a marginal increase in 2
percentage points of TFP’s contribution to the gap. The main differences can be observed for
Mexico in 1960 (with hours increasing the contribution of TFP by 5 percentage point), but as of
2008 for all countries the impact is not greater than one percentage point.!2

12 These results are similar to Restuccia (2008) who finds that labour intensity and participate are not a
major driver of the output gap with respect to the United States for the aggregate LAC region.

20 © OECD 2012



OECD Development Centre Working Paper No.313
DEV/DOC(2012)7
Table 5. Contribution of TFP to output per hour or per worker versus United States

Country 1960 1980 2008
Hours Workers Hours Workers Hours Workers

Argentina 0.54 0.54 0.56 0.56 0.53 0.53
Brazil 0.32 0.31 0.16 0.14 0.49 0.49
Chile 0.67 0.66 0.53 0.53 0.57 0.58
Colombia 0.45 0.43 0.39 0.37 0.50 0.50
Mexico 0.08 0.03 -0.05 -0.07 0.51 0.50
Peru 0.62 0.60 0.52 0.51 0.58 0.57
Venezuela 0.10 0.10 0.29 0.29 0.46 0.46
Average 0.44 0.42 0.38 0.38 0.52 0.52

Source: Own calculations based on Barro and Lee (2010) and Heston et al. (2011).

II1.4. Differences in the quality of education

The analysis so far has been considering human capital as a mapping of the quantity of
formal skills (average years of schooling) via the returns to education into the index & that affects
the productivity of labour. We are assuming that for all countries an additional year of education
will increase the productivity of labour by the same amount. However, this assumption seems
very unrealistic considering the international evidence of large differences in cognitive skills
suggested by international tests such as the OECD’s PISA test scores. For example, in the 2009
PISA test, the average score for the eight LAC countries is 408 points almost 100 points below the
OECD average (500 points). Such a difference is large, equivalent to a gap in knowledge of more
than two years of schooling (OECD, 2009). Thus, a significant part of measured TFP might be
capturing shortfalls in the quality of education. Next, we consider estimates of how adjusting for
differences in the quality of the labour force can change our results. As there are no sufficiently
long time series of comparable test score to adjust the working-age population’s human capital
accordingly, we use the 2009 PISA score to adjust the average years of schooling.’® Table A.2
presents the PISA test score for the eight countries in LAC that participated in the 2009 PISA
round. For the adjustment, we consider the equivalence of 39 points to one year of schooling to
map test score gap with respect to the United States (which has a score of 500) into years of
schooling. Then, we subtract the resulting years from the original Barro and Lee (2010) data. For
example, while Chile had 9.99 years of schooling in 2008, given Chile’s PISA score of 449, the
quality-adjusted years of schooling would be 8.69.1

13 Therefore, we are implicitly assuming that the differences in quality were the same in the past.
14 8.69 =9.99 — (500 — 449)/39.
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Table 6. Decomposition of output per worker gap versus United States in 2008 adjusting
for differences in the quality of education

Country Decomposition with quality adjusted years of schooling Change in TFP
TFP Physical capital Human capital vs. baseline
Argentina 0.31 0.37 0.32 -0.22
Brazil 0.27 0.37 0.37 -0.22
Chile 0.47 0.34 0.19 -0.11
Colombia 0.28 0.35 0.37 -0.22
Mexico 0.28 0.36 0.36 -0.22
Panama 0.27 0.41 0.33 -0.25
Peru 0.35 0.34 0.31 -0.22
Uruguay 0.30 0.39 0.31 -0.19
Average 0.31 0.36 0.32 -0.21

Source: Own calculations based on Barro and Lee (2010), Heston et al. (2011) and OECD (2010).

The adjustment for differences in the quality of schooling has a significant impact on the
relative importance of TFP and human capital. Table 6 presents the decomposition of the output
per worker gap for the eight LAC countries that participated in the PISA 2009 round. On
average, human capital shortfalls now explain almost one third of the output per worker gap.
TFP now accounts on average for approximately the just same fraction of the gap as physical or
human capital. This result is also consistent with recent regression-based evidence, which argues
that LAC’s disappointing growth performance can be explained by the low quality of schooling
(Hanushek and Woessmann, 2009). These differences in the quality of education also help
explaining the puzzle that while education attainment has been increasing in most countries of
the region, it has added little to close the income per capita gap. Thus, the conclusion that TFP is
the single most important variable explaining LAC’s development gap would not hold anymore.
The results have also important policy implications. Almost two-thirds of human capital’s
contribution to the income gap of Latin America with respect to the United States is driven by
the lower quality of education and just one third due to lower “quantity”. Therefore, a focus of
growth policies in this area of educational quality -- putting emphasis on increasing skills and
knowledge -- rather than just expanding coverage would bring the biggest payoff in terms of
GDP growth.®

Summing up, this section has shown that traditional development accounting techniques
might mask very different realities and policy implications, as they are particularly sensitive to
changes in the terms-of-trade and the quality of schooling. Therefore, their results should be
taken with a caution and to better understand the drivers of country-specific income gaps they
should be complemented with an in-depth analysis of these issues at the country level.

15  Of course, in the short tem extending education to lower income households often brings with it a
reduction in the average test scores as students from weaker family backgrounds are incorporated into
the system. The challenge for Latin American schools is therefore to become more inclusive while
increasing also their effectiveness.
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IV. BEYOND COBB-DOUGLAS

So far, we have used Cobb-Douglas production functions to decompose GDP per worker
gaps. Nevertheless, the previous section revealed that once we consider differences in the
production function across countries — even within the Cobb-Douglas framework — the division
between productivity and productive factors becomes less clear cut. As discuss above, equation
(7) implies that in the presence of differences in the parameter @, output per worker gaps will
depend on the country’s relative factor endowments of k and h. There is a long debate about the
theoretical and empirical validity of factor-neutral technological change (see Caselli, 2005). In
order to explore the implications of relaxing the Cobb-Douglas assumption, we use a non-
parametric estimation using data envelope techniques (DEA). This approach pioneered by
Koopmans (1951) and Farell (1957) has been recently used by Fare et al. (1994) and Kumar and
Russell (2002) to growth accounting and Jermanowski (2007) to developing accounting across
countries. It allows us to impose fewer constraints on the elasticity of substitution between
factors and move away from the factor-neutral technological frontier we have been considering
up to this point. In this regard, we have been assuming that all countries could operate at the
same TFP level as the frontier (United States), independently of their level of development or
factor endowments. The reason for such a benchmark is that — at least in the long run — less
developed countries can in principle copy/adopt technologies and institutions that deliver
efficiency from the developed world and there for catch up to the frontier."® However, this
depends critically on the assumption that technological change is factor neutral. If there is
directed technological change, for example if new technologies are skilled biased, they might
increase divergence in income per capita across countries as well as increase income inequality
within countries.l” Above, we have used the twin economies as an alternative benchmark of
countries that in the 1960s had a similar level of development. However, this group of countries
might have still had different factor endowments and possibilities to upgrade their technologies.
The DEA estimation of production possibility frontiers enables us therefore to consider country-
specific benchmarks.

16  See Bernard and Jones (1996) on this issue.

17 See Acemoglu (2002).
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We assume that output in a given country can be written as Y=E F(K,H) where F(.) has
constant returns to scale. Therefore, country n could in principle replicate the economies of the
whole universe of countries at scale A as long as the required aggregate factor inputs in this
combination do not exceed the available stocks of factor inputs (KiH:). Consequently, the
frontier is the linear combination that would yield the highest output. Given N countries and
inputs in per worker terms (k, /), country n’s maximisation program is given by:

max 6,
On Ay

subject to (8)
6.y, <Ay, k, =24k,
h,>4-h, 4., =0

The resulting efficiency estimates are generally upward biased, given that they are based
on the actual levels observed within the sample. Therefore, we also present a bias-corrected
estimate of the efficiency index (E) using the bootstrapping procedure proposed by Simar and
Wilson (1998)."* The main advantage of DEA techniques is its non-parametric nature which
allows accommodating for differences in the elasticity of substitution between physical and
human capital and therefore reduces the potential of misspecification. However, DEA techniques
also share with parametric production function or frontier models the disadvantage of potential
endogeneity biases, as causality between physical and human capital and productivity can go
both ways. Although it could be argued that the non-parametric nature reduces in part these
problems, simulations shows that the endogeneity bias can also be large in DEA analysis, in
particular in the presence of measurement errors and small samples (Orme and Smith, 1996).

We estimated equation (8) using a sample of 65 economies — which are all countries that
have all data available for the period 1960-2008. We excluded two outliers Luxemburg and Iran
as they influenced the estimation of the frontier heavily due to its extremely high income and the
1970s oil price hikes, respectively. To increase the accuracy of our estimates, we compute the
annual frontiers using all year available observations up to that date (e.g. for 1970 we use 650
observations: 65 countries times 10 years). Table 7 presents the resulting contributions of
efficiency E to the output gap relative to the frontier compared to the contribution of TFP for the
baseline with respect to the United States. Clearly, abandoning the Cobb-Douglas production
function has important implications in terms of the diagnostic. On average, bias-corrected
efficiency gaps contribute around one third to the distance to the frontier, almost 20 percentage
points less than the contribution of TFP to the output per worker gap with respect to the United
States according to our baseline results. Therefore, it seems that the conclusion that TFP is the
main culprit of the GDP per worker gap is rather sensible to the production function
specification.

18 Daude and Fernandez-Arias (2010) present similar estimates, but for the aggregate of Latin America
and without considering the bias correction.

24 © OECD 2012



OECD Development Centre Working Paper No.313
DEV/DOC(2012)7
Table 7. Contributions of Efficiency to output per worker distance to frontier (2008)

Country Efficiency Bias Adjusted Cobb-Douglas (United
Efficiency /1 States benchmark) /2
Argentina 0.42 0.37 0.53
Bolivia 0.35 0.34 0.53
Brazil 0.35 0.30 0.49
Chile 0.37 0.30 0.58
Colombia 0.35 0.30 0.50
Costa Rica 0.32 0.26 0.50
Dominican Republic 0.29 0.23 0.41
Ecuador 0.48 0.44 0.59
El Salvador 0.29 0.24 0.47
Honduras 0.44 0.40 0.57
Jamaica 0.52 0.46 0.66
Mexico 0.33 0.25 0.50
Nicaragua 0.48 0.45 0.60
Panama 0.39 0.37 0.51
Paraguay 0.45 0.42 0.58
Peru 0.47 0.44 0.57
Uruguay 0.37 0.32 0.49
Venezuela 0.32 0.27 0.46
Average LAC 0.39 0.34 0.52

Source: Own calculations based on Barro and Lee (2010) and Heston et al. (2011).

There are differences at the country level, but in general the reduction in the contribution
of efficiency is between 15 and 27 percentage points. In no country is the contribution of bias-
corrected inefficiency above 50%. However, it continues to represent around a 40% or more of
the gap in several economies like Jamaica, Nicaragua, Peru, Ecuador and Honduras. Mexico and
Chile are the countries with the largest difference between the efficiency and TFP gaps. These
differences are economically significant. For example, in the case of Mexico, according to the
DEA estimates, output per worker would increase by 30% if the economy would operate on the
production frontier. Meanwhile, according to the TFP decomposition versus the United States, if
Mexico were to operate at the same level of efficiency as the United States it would almost
double it output per worker. Of course, the DEA tells us that the United States level of TFP is not
attainable for Mexico at its current factor endowments. This does not mean that TFP or
technology does not matter in explaining this large gap, but rather that given its factors —
physical and human capital — Mexico actually has a low potential output, probably because it
cannot produce more sophisticatedly products with its current fix of factors.

In terms of the dispersion, we also observe a decline in the importance of productivity.
Efficiency explains 29% of the variance in GDP per worker within the region in 2008 according to
equation (4), while when considering the second measure VR: it increases to 47%. Thus, for both
measures the explanatory power of factors increases by around 10 percentage points, compared
to the Cobb-Douglas baseline (Table 3).

Figure 6 plots the contribution according to the DEA estimation and the baseline TFP
contribution to the GDP per worker gap relative to the United States for the average LAC
economy over time. Interestingly, the time series are very similar, with a simple correlation
between both series of 0.94. On average, the TFP contribution is 10% above the efficiency-based
estimation. As discussed above, TFP under the Cobb-Douglas formulation is the main
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explanation for the decline in GDP per worker from the early 1980s onwards. However,
according the DEA measure while the decline in relative GDP per worker during the 1980s was
explained by a relative loss of efficiency, from the 1990s onwards, efficiency’s contribution to the
gap has declined somewhat constant, which means that factors have been gaining ground again

in explaining absolute gaps. Interestingly, this period coincides also with the increase in the
correlation between TFP and factors reported in Table 3. It has also been associated with skill-
biased technological change and an increasing complementarity between capital and skilled
labour (e.g. computers).'

Figure 6. Contribution of Efficiency to gap to the frontier and TFP with respect to United
States
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Source: Own calculations based on Barro and Lee (2010) and Heston et al. (2011).

Thus, low levels of potential output might be explained by technological change that is
not factor neutral, as put forward by the theory of appropriate technology in developing
countries (Atkinson and Stiglitz, 1969; Basu and Weil, 1998). Following Jermanowski (2007), one
way to explore this issue in our current set-up is to decompose TFP (A) into the product of a pure
efficiency term E, which is captured by our estimate from the DEA, and a term that depends on
factors, as follows: A = E x T(k/h), such that the technological frontier for country i can be
estimated as: T; = A;/E;. Figure 7 presents potential and observed TFP in terms of the relative
endowments of physical and human capital for 2008 and 1980.

There are several interesting findings related to Latin America in this graph. First, the
technological frontier for the countries with low relative physical capital has virtually not
changed as the frontier has expanded outwards at the higher end only.?* This implies that for
most countries in LAC — in addition to the observed decline in TFP — the potential level of TFP
has not changed significantly between 1980 and 2008. For example, while measured TFP declined

19  See Acemoglu (1998), Bekman et al. (1998) and Caselli and Coleman (2006).

20  This result is in line with Jermanowski (2007) analysis which covered just up to 1995.
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around 12.5% on average during that period, potential TFP fell by just 3%. Second, despite
different experiences across countries there is a positive correlation between the changes in
measured TFP and in the potential TFP. For example, within the group of countries which
increased their TFP levels between 1980 and 2008 (Chile, the Dominican Republic and to some
extent Uruguay, Panama and Argentina) all countries -- with the exception of a slight decline in

Argentina -- have experienced an increase in their potential TFP. Third, this increase is mainly
driven by an upgrading in the relative factor endowments than an expansion of the technological
frontier. For example, while for Chile and the Dominican Republic potential TFP increased by
around 6% and 5%, respectively, this increase would have been basically nil if they had
preserved their 1980’s factor mix. However, these increases in potential TFP are small compared
with the overall increases in measured TFP of 36% and 22%, respectively. Thus, these countries
have raised TFP mainly by increasing factor-independent efficiency, rather than by accessing to
new technological opportunities due to altering their factor mix.

Figure 7. Technological frontier in 1980 and 2008
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Source: Own calculations based on Barro and Lee (2010) and Heston et al. (2011).

In terms of the relative contribution of pure efficiency (E) and factor-related technology
(T) to the output per worker gap with respect to the United States, Basically, the contribution of
TFP (52% in 2008; Table 2) would be composed by a pure efficiency term (32%) and a factor-
related gap in T (20%) in we use the bias-corrected DEA estimates. This would imply that factors
would be responsible for more than two thirds of the output per worker gap. Again, this exercise
casts doubt on the idea that TFP — or efficiency per se regardless factor endowments —is the major
culprit of the development gaps observed in the region.
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Overall, the DEA presented here adds arguments in the direction that a development
policy agenda for the region should definitely be country-focused, as the proximate causes of
low labour productivity across countries differs significantly. Furthermore, conclusions
regarding the main factors driving relative GDP per worker levels for Latin America depend

heavily on the functional form assumed in standard development accounting exercises. Of
course, just as the Cobb-Douglas framework has its flaws, the DEA approach also suffers from
the same potential measurement problems in human and physical capital. Furthermore, it does
not solve the causality problems discussed earlier. We turn to this issue in the next section.
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V. ENDOGENEITY OF FACTOR AND PRODUCTIVITY

The analysis so far has not included considerations regarding the endogeneity of
production factors or TFP. Clearly, this is a major limitation of using an accounting approach. For
policy purposes, one would like to act on the underlying causes and take into account the
different causal links between factors and productivity. The DEA analysis as well as the above
documented rising correlation between TFP and factors point towards an interaction between
TFP and factors that needs to be understood better, as it can have a significant impact on the
diagnostic and the consequent definition of policy priorities. For example, it is clear that an
increase in TFP raises the marginal return to physical capital investment and therefore part of the
gaps in physical capital per worker is actually driven by differences in TFP levels. If one would
consider this effect of TFP on physical capital, the average contribution of TFP to the output per
worker gap in LAC versus the United States for 2008 would be almost 78%, significantly above
the 52% from the standard accounting exercise (Table 2). Similarly, with respect to Twin
Economies, TFP would contribute now 75% of the gap. In a similar way, it can be argued that — at
least private — human capital investment also reacts to changes in TEP (at least in the long run). If
this endogeneity is taken into account, the literature shows that almost the entire output per
worker gap could be attributed to TFP.?! However, causality can obviously run also in the
opposite direction. For example, enhancements in productivity could be embodied in new capital
goods (see Hulten, 1979 and 1992; and Greenwood et al. 1997). Thus, even physical capital
replacement investments would cause TFP to increase.?? Similarly, human capital might be
needed to adapt new technologies and would also raise the returns to R&D investments.

To address these issues jointly in this section we use a “varieties” endogenous growth
model by Cdérdoba and Ripoll (2008) to analyse further the importance of productive factors
versus aggregate inefficiencies to explain the relatively low levels of GDP per worker in LAC
versus the frontier. It is clear that advances in productivity in general depend on a deliberate
investment effort in R&D and the allocation of physical and human capital do produce ideas and
new goods. Therefore, in a similar way to Maloney and Rodriguez-Clare (2007), we use an
endogenous growth model to calibrate some wedges and parameters that allow us to assess the
contribution of low levels of innovation to the development gap in terms of GDP per worker. The
model includes learning externalities and international spillovers, such that cost of introducing a
new variety depends by R&D investments at home, but it is also a decreasing function of the

21  See Daude and Fernandez-Arias (2010) and Restuccia (2008).

22 As we are using investment ratios in constant prices, we are already accounting for part of the
technology specific advancement or improvement in the quality of capital goods -- which would be
reflected in changes in the relative price of capital goods (see Caselli, 2005).
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existing stock of varieties (learning externality) and the distance to the technological international

frontier (advantage of backwardness). Thus, two key parameters in the model are the size of
these externalities and the speed of convergence to the frontier. R&D investment and physical
capital are endogenous in the model and depend on two deep parameters -- p and g -- that
represent patent protection (more specifically the average duration of monopoly on a new
variety) and an implicit tax or expropriation risk premium on physical capital, respectively.

We present the decomposition of output per worker implied by the model for the case of
Latin America in Table 8. Once we take into account the joint endogeneity of TFP and factor
accumulation, TFP explains just around 29% of output per worker gap with respect to the U.S.
for the average Latin American economy in 2008, as significant reduction from the 52% that
standard accounting techniques suggest. With the exception of Nicaragua, in all LAC countries
factor gaps seem to be the most important driver of output per worker gaps. Therefore, once we
take into account the endogeneity of TFP, factors gaps seem to be the primary drivers of output
per worker gaps in the region.

Table 8. Contributions of TFP and factors to the output per worker gap versus United States in
2008 based considering endogeneity of factors and TFP

Country TFP Factors
Argentina 0.31 0.69
Bolivia 0.32 0.68
Brazil 0.26 0.74
Chile 0.33 0.67
Colombia 0.26 0.74
Costa Rica 0.27 0.73
Dominican Rep. 0.16 0.84
Ecuador 0.38 0.62
El Salvador 0.24 0.76
Guatemala 0.14 0.86
Honduras 0.35 0.65
Jamaica 0.44 0.56
Mexico 0.28 0.72
Nicaragua 0.55 0.45
Panama 0.27 0.73
Paraguay 0.41 0.59
Peru 0.37 0.63
Uruguay 0.27 0.73
Venezuela 0.21 0.79
Average LAC 0.29 0.69

Source: Own calculations based on Barro and Lee (2010), Cordoba and Ripoll (2007) and Heston et al. (2011).
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Figure 8.Physical capital and innovation frictions in 2008
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Figure 8 presents the resulting country-specific calibration of the two key parameters in
the model: the innovation friction (p) and the implicit tax on physical capital (g) compared to the
world average relative to the United States. The figure shows several interesting results. First,
nine countries present distortions on the innovation side that are below the world average but
some evidence of distortions on physical capital above average (Argentina, Brazil, Colombia,
Costa Rica, Dominican Republic, Guatemala, Panama, Uruguay and Venezuela), while six
countries Ecuador, Honduras, Jamaica, Paraguay, Peru and Nicaragua present mainly
innovation shortfalls but no evidence on high distortions to physical capital. Chile and Mexico
present somewhat less friction on both dimensions — compared to the rest of the world, such that
along these dimensions there is no smoking gun to explain the output per worker differences.
Combining these results with the analysis of Table 6 on the quality of human capital, it seems
that differences along this dimension might be important drivers for Mexico and Chile. Finally,
Bolivia is the only country that presents large distortions along both dimensions. Again this
shows that there are significant differences among countries in the region. There is a negative
correlation of p with the level of development — a simple correlation coefficient of -0.82 -- with
countries in the region that exhibit a smaller gap in output per capita versus the United States
present smaller distortions, while in terms of the physical capital distortions there is no
correlation (a correlation coefficient of 0.05). However, the latter result depends critically on the
inclusion or not of Nicaragua. If Nicaragua is excluded physical capital distortions g are also
negatively correlated with the level of development. In relative terms, the contribution of TFP to
the output per worker gap tends to be smaller in the more developed economies of the region,
but again this depends on Bolivia and Nicaragua which might be outliers not only for economic
reasons but also data quality problems.

Of course, the results presented depend on a series of parameters that are not easy to
determine, such as the speed of convergence to the frontier or the size of learning externalities.
Nevertheless, the calibrations show that conclusions regarding the proximate causes of output
per worker gaps in the region depend crucially on endogeneity considerations, with TFP
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accounting on average just for less than one third of the gap. Furthermore, significant differences

across countries remain important, such that a unique regional diagnostic and reform agenda
might be misleading.
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VI. CONCLUDING REMARKS

The present paper has presented a series of exercises of development accounting in Latin
America. The results show that conclusions regarding the relative importance of TFP, physical
capital and human capital depend critically on the assumptions regarding functional forms and
benchmarks. Furthermore, issues such as the quality of education of the labour force and
changes in terms-of-trade tend to be captured by measured TFP, although they would have very
different implications for policy. In addition, these exercises in general do not take into account
the endogeneity of TFP and factor demands. Our discussion in the previous section shows that
considering just factor demands overestimates the importance of TFP in driving output per
worker differences of Latin America with respect to developed economies. If the endogeneity of
TEP to factors is considered, alternative production functions are considered or if one accounts
for the differences in the quality of education, production factors tend to explain a larger fraction
of the development gaps than TFP. While all these exercises also have their shortcomings and
limitations, we think that they provide solid evidence on the pitfalls of standard development
accounting techniques to make robust prediction on the relative importance of TFP and
production factors in Latin America. Therefore, while they can be a useful exploratory tool to
identify some trends, policy recommendations in terms of priorities should be based on more
solid evidence. For example, traditional techniques tend to underestimate the role of human
capital in explaining Latin American income gaps vis-a-vis the developed world and other
developing countries, because they focus only on the quantity of education rather than taking
into account cognitive skills. This paper has shown that cognitive differences are large and
therefore human capital formation should be high on the agenda in most countries of the region.
In particular, an emphasis on outcomes in terms of quality, knowledge and skills would bring
larger payoffs that focusing on just extending coverage.

Of course, development accounting also has limitations in terms of its usefulness for
policy purposes because the proximate causes are somewhat abstract and not directly related to
policies.?® There exist efforts such as the OECD’s Going for Growth framework which try to
remediate this issue by developing databases to benchmark policies and regulations, and have an
estimate of the expected impact on productivity and growth of each policy. Combined with such
an approach, developing accounting would be part of the toolbox for a diagnosis, but would be
complemented by an in-depth analysis of policy gaps which could guide a prioritisation and
suggestions for reform. Nevertheless, such a framework should be adapted to the stages of
development of LAC countries, as countries might face different constraints to development and
growth at different stages and phases of development. For example, many policies might be

23 The cross-country growth regressions popular during the 1990s have received similar criticism as they
often include indirect proxies of outcomes but not policies.
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growth- and productivity-enhancing in developed economies — as they allow for more

innovation and reallocation of resources to leading sectors — such as competition policies and
financial liberalisation, but they do little in economies which are far away from the frontier
where institutions and policies that facilitate absorption and adoption might be more important
(Acemoglu et al., 2006). There is some evidence in the literature that these differential and non-
linear effects of policies do exist (e.g. Wolfl et al., 2010; Vandenbussche et al., 2004). Thus, in
addition to policy benchmarking and developing accounting, a careful country-level assessment
is definitely needed to understand the constraints to economic growth in each country in the
region, especially given the significant heterogeneity that, even at a very aggregate and abstract
level as the results presented here, seems to exist within Latin America and the Caribbean.
Studies based in the Growth Diagnostics methodology proposed by Hausmann et al. (2005) seem
to be a more fruitful way to guide policy (see e.g. Agosin et al., 2009). Combined with country-
specific microeconomic evidence, this approach is flexible enough to take into account the
complexity of interactions and institutions that matter for a good diagnosis to guide growth-
enhancing policies, but also provide a framework to systematically assess development
constraints.
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APPENDIX

Table A.1. Alternative labour shares by country

Country Labour share
Bolivia 0.67
Chile 0.62
Colombia 0.65
Costa Rica 0.74
Ecuador 0.45
El Salvador 0.58
Mexico 0.59
Panama 0.76
Paraguay 0.52
Peru 0.59
Uruguay 0.59
Venezuela 0.55
United States 0.71

Source: Bernanke and Giirkaynak (2002).

Table A.2. PISA 2009 scores (OECD average = 500)

Country Score
Argentina 398.3
Brazil 411.8
Chile 4494
Colombia 413.2
Mexico 425.3
Panama 370.7
Peru 369.7
Uruguay 425.8
United States 499.8

Source: OECD (2010).

Cordoba and Ripoll (2007) model
While a complete explanation and derivation of the model can be seen in Cérdoba and Ripoll
(2007), here we outline just the major ingredients necessary for our quantitative calibration
exercises. Aggregate output (Y) is produced using a variety of inputs (x) using a CES aggregator:
NV
Yo=[ D x|, O0<y<1 )
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where each intermediate good is produced using a Cobb-Douglas production function

combining physical and human capital: X; = kf‘h}f” .

Factor markets are competitive, but new intermediate goods are produced under monopolistic
competition with market power disappearing according to a Poisson process with parameter p.%*
This parameter can be interpreted as the degree of intellectual property rights protection.
Afterwards, the variety is produced under competitive conditions such that at all times there is a
fraction of intermediate goods N produced under monopolistic conditions and a fraction N =N
- N produced under competitive conditions.

The cost of introducing a new variety is given by: 4, = N,” (Nt* )—n L,, where the first term on the
right-hand side captures externalities in the research process, being the cost of innovation a
decreasing function of these externalities (¢ >0). Furthermore, the cost of R&D is also a

decreasing function of the international frontier denoted by N”, such that for countries that are
far away from the frontier it is easier to adopt existing technologies.?

Risk neutrality and free entry imply that innovators have to breakeven in expected terms, such
that:

A = Iﬂm (v)e POy,
t
where the right-hand side is the present discounted value of expected profits.

Returns on physical capital can be taxed or expropriated, such that a wedge (represented by g)
between the return on capital () and the risk free interest rate on assets (r) might exist: 1 + r = (1
+ rx — 0)(1-9), where 6 is the rate of depreciation. Along the balanced growth path, aggregate
output is given by:
Yo=K (AH (10
%
_ (g+9ypj% g+p | T\ 4 Loy
g+p ) g+b| " y(l-a)
The parameter 0 is the ratio of intermediate goods produced by competitive versus monopolistic

firms in equilibrium, and g is the growth rate of the frontier A" = N". For TEP growth, we have
that:

where A,

A =dn (A ) sqy,, (11)

24  The expected lifetime of monopolistic power is therefore given by 1/p.

25  The linear dependence on the labour force is included to eliminate scale effects.
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r o\
where d = (g 0 pJ g+p and s, = R is the R&D investment rate as a ratio of
g+p g+ Y

GDP.

To rule out strange dynamics, we assume that the following parameter restriction holds:
1-¢— f =n.In terms of the physical capital, the equilibrium capital-output ratio of the model is
then given by:

kmay 9FP 170 (12)

g+60’pr+q+o(-q)

Finally, the remaining key equation is the R&D investment ratio, given by:

.« _ L-7)g g+p

" or+p+(grn)g-g. g+op

These two last equations imply that increasing patent protection (lowering p) increases the R&D

(13)

investment ratio but decreases the capital-output ratio, because an increase in p lowers the
expected return on capital.?® In addition, distortions to capital accumulation (q) have no effect on
R&D investment ratios, but lower the capital output ratio.

Based on these equations, output per worker can be decomposed according to a “pure” TFP
component and a factor component:

y=A(p)X(p,q.h), (14)

where:
%
j (A (15)

~ o (1-y)d g+p
A('O)_Q('O)[H p+(@+n)g-g, g+6"p

Y 1+§
g+é  1-q 7,
g+6’pr+q+o(1—q)

X(p,a,h)=Q(p)™ [ay (16)

w2

Q(p) = ( gg:;f . Jli ;] (17)

The data regarding output per worker, physical and human capital are the same that we have
used so far. Furthermore, as Cérdoba and Ripoll (2008) we assume a risk free interest rate (r) of
2% and calibrate 1 to match a speed of convergence of 3% per annum (such that 7=0.5), which
represents an intermediate value of estimates reported by Parente and Prescott (1994). We use
Klenow and Rodriguez-Clare (2005) for parameter values of a=1/3, =0.21, 6=0.08, ¢=0.015 and
§1=0.011, respectively. The parametersgand y are deduced from the values of a, f and 7, such

thatg=0.09 and y =0.75. The solution procedure for the key parameters we use is the following.

26 However, if g is close to zero, then the effect of p on the capital-output ratio will be very small.
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We can calibrate p from equation (15) if the frontier A* is known. Therefore, we assume that the

maximum value of TFP in our sample for the year 2008 is associated with a value of p equal to
1/100. Then, we can solve for the frontier and calibrate p for each country using (15). Given the
value of p we can infer q from equation (16).

38 © OECD 2012



OECD Development Centre Working Paper No.313
DEV/DOC(2012)7

REFERENCES

ACEMOGLU, D., 1998, “Why Do New Technologies Complement Skills? Directed Technical Change and
Wage Inequality”, Quarterly Journal of Economics Vol. 113(4), pp. 1055-1089.

ACEMOGLU, D., 2002, “Directed Technical Change”, Review of Economic Studies Vol. 69, 781-809.

ACEMOGLU, D. P. AGHION and F. ZILIBOTTI, 2006, “Distance to Frontier, Selection, and Economic Growth”,
Journal of the European Economic Association Vol. 4(1), pp. 37-74.

AGOSIN, M., E. FERNANDEZ-ARIAS and F. JARAMILLO (eds.), 2009, Growing Pains: Binding Constraints to
Productive Investment in Latin America, Inter-American Development Bank, Washington DC.

ATKINSON, A.B. and J.E. STIGLITZ, 1969, “A New View of Technological Change”, Economic Journal Vol. 79,
pp- 573-78.

BARRO, R.J. and J.-W. LEE, 2010,“A New Data Set of Educational Attainment in the World: 1950 -2010”,
NBER Working Paper No. 15902.

BASU, S. and D.N. WEIL, 1998, “Appropriate Technology and Growth”, Quarterly Journal of Economics Vol.
113(4), pp. 1025-54.

BEKMAN, E., ]. BOUND and S. MACHIN, 1998, “Implications of Skill-Biased Technological Change:
International Evidence”, Quarterly Journal of Economics Vol. 113 (4), pp. 1245-1279.

BERNANKE, B.S. and R.S. GURKAYNAK, 2002, “Is Growth Exogenous? Taking Mankiw, Romer and Weil
Seriously”, in B.S. BERNANKE and K. ROGOFF (eds.), NBER Macroeconomics Annual 2001, Cambridge

MA, pp. 11-57.
BERNARD, A. and C.I. JONES, 1996, “Technology and Convergence”, Economic Journal Vol. 106, pp. 1037-
1044.

CAsEeLLL F., 2005, “Accounting for cross-country income differences”, in AGHION, P. and S. DURLAUF (eds.),
Handbook of Economic Growth, Elsevier, Amsterdam.

COHEN, D. and M. SOTO, 2007, “Growth and human capital: good data, good results”, Journal of Economic
Growth Vol. 12(1), pp. 51-76.

CORDOBA, J.C. and M. RIPOLL, 2007, “Endogenous TFP and cross-country income differences”, Journal of
Monetary Economics Vol. 55(6), pp. 1158-1170.

DAUDE, C. and E. FERNANDEZ-ARIAS, 2010, “On the role of productivity and factor accumulation in
economic development in Latin America and the Caribbean”, OECD Development Centre Working
Paper 290, Paris.

DE LA FUENTE, A. and R. DOMENECH, 2006, “Human Capital in Growth Regressions: How Much Difference
Does Data Quality Make?”, Journal of the European Economic Association 4(1), pp. 1-36.

FEENSTRA, R.C., A. HESTON, M.P. TIMMER and H. DENG, 2009, “Estimating Real Production and
Expenditures Across Nations: A Proposal for Improving the Penn World Tables”, Review of Economics
and Statistics, Vol. 91(1), pp. 201-212.

FARE, R., S. GROSSKOPF, M. NORISS and Z. ZHANG, 1994, “Productivity growth, technical progress, and
efficiency change in industrialized countries”, American Economic Review Vol. 84(1), pp. 66-83.

© OECD 2012 39



Development Accounting: Lessons for Latin America

DEV/DOC(2012)7
FARELL, M.]., 1957, “The measurement of production efficiency”, Journal of Royal Statistical Society Vol.
120(3), pp. 253-281.

GREENWOOD, J., Z. HERCOWITZ and P. KRUSELL, 1997, “Long-Run Implications of Investment-Specific
Technological Change”, American Economic Review Vol. 87 (3), pp. 342-362

GOLLIN, D., 2002, “Getting income shares right”, Journal of Political Economy 110 (2), pp. 458-474.

HALL, R. and C.I. JONES, 1999, “Why do some countries produce so much more output per worker than
others?”, Quarterly Journal of Economics Vol. 114(1), pp. 83-116.

HANUSHEK, E.A. and L. WOESSMANN, 2009, “Schooling, Cognitive Skills and the Latin American Growth
Puzzle”, NBER Working Paper #15066, June, National Bureau of Economic Research, Cambridge, MA.

HAUSMANN, R., D. RODRIK and A. VELASCO, 2005, “Growth Diagnostics”, Harvard University, mimeo.

HESTON, A., R. SUMMERS and B. ATEN, 2011, “Penn World Table Version 7.0”, Center for International
Comparisons of Production, Income and Prices at the University of Pennsylvania.

HULTEN, C., 1979, “On the 'Importance’ of Productivity Change”, American Economic Review Vol. 69(1), pp.
126-36.

HULTEN, C., 1992, “Growth Accounting When Technical Change Is Embodied in Capital”, American
Economic Review Vol. 82(4), pp. 964-80.

JERMANOWKI, M., 2007, “Total factor productivity differences: Appropriate technology vs. efficiency”,
European Economic Review Vol.51, pp. 2080-2110.

KEHOE, T.J. and K.J. RUHL, 2008, “Are Shocks to the Terms of Trade Shocks to Productivity?”, Review of
Economic Dynamics Vol. 11(4), pp. 804-819.

KLENOW, P.J. and A. RODRIGUEZ-CLARE, 1997, “The Neoclassical Revival in Growth Economics: Has It
Gone Too Far?”, NBER Macroeconomics Annual, pp. 73-103.

KooPMANS, T.C., 1951, “Efficient allocation of resources”, Econometrica Vol.19(4), pp. 455-465.

KUMAR, S., and R.R. RUSSELL, 2002, “Technological change, technological catch-up, and capital deepening:
Relative contributions to growth and convergence”, American Economic Review Vol. 92(3), pp. 527-548.

MALONEY, W. and A. RODRIGUEZ-CLARE, 2007, “Innovation Shortfalls”, Review of Development Economics
Vol. 11(4), pp. 665-684.

MCMILLAN, M. and D. RODRIK, 2011, “Globalization, structural change and productivity growth”, Harvard
Univeristy, mimeo.

OECD, 2009, PISA Assessment Framework: Key Competencies in Reading, Mathematics and Science,
Organisation for Economic Co-operation and Development, Paris.

OECD, 2010, PISA 2009 Results: What Students Know and Can Do, Volume, Organisation for Economic Co-
operation and Development, Paris.

ORME, C. and P. SMITH, 1996, “The Potential for Endogeneity Bias in Data Envelopment Analysis”, Journal
of the Operational Research Society, Vol. 47(1), pp. 73-83.

RESTUCCIA, D., 2009, “The Latin American Development Problem”, ECLAC Working Paper 81 Serie
Macroeconomia del Desarrollo, Santiago de Chile.

RODRIGUEZ, F. and D. ORTEGA, 2006, “Are capital shares higher in poor countries? Evidence from industrial
surveys”, Wesleyan Economics Working Papers 2006-023, Wesleyan University.

SIMAR, L. and P. W. WILSON, 1998, “Sensitivity Analysis of Efficiency Scores: How to Bootstrap in
Nonparametric Frontier Models”, Management Science Vol. 44(1), 49-61.

RAVN, M.O. and H. UHLIG, 2002, “On Adjusting the Hodrick-Prescott Filter for the Frequency of
Observations”, Review of Economics and Statistics, Vol. 84(2), pp. 371-380.

40 © OECD 2012



OECD Development Centre Working Paper No.313
DEV/DOC(2012)7
VANDENBUSSCHE, J., P. AGHION and C. MEGHIR, 2004, “Growth, Distance to Frontier and Composition of
Human Capital”, Journal of Economic Growth Vol. 11 (2), pp. 97-127.

WOLFL, A., I. WANNER, O. ROHN and G. NICOLETTI, 2010, “Product Market Regulation: Extending the
Analysis Beyond OECD Countries”, Economics Department Working Paper No. 799, Organisation for
Economic Co-operation and Development, Paris.

© OECD 2012 41



Development Accounting: Lessons for Latin America
DEV/DOC(2012)7

OTHER TITLES IN THE SERIES/
AUTRES TITRES DANS LA SERIE

The former series known as “Technical Papers” and “Webdocs” merged in November 2003
into “Development Centre Working Papers”. In the new series, former Webdocs 1-17 follow
former Technical Papers 1-212 as Working Papers 213-229.

All these documents may be downloaded from:
http://www.oecd.org/dev/wp or obtained via e-mail (dev.contact@oecd.org).

Working Paper No.1, Macroeconomic Adjustment and Income Distribution: A Macro-Micro Simulation Model, by Frangois Bourguignon,
William H. Branson and Jaime de Melo, March 1989.

Working Paper No. 2, International Interactions in Food and Agricultural Policies: The Effect of Alternative Policies, by Joachim Zietz and
Alberto Valdés, April, 1989.

Working Paper No. 3, The Impact of Budget Retrenchment on Income Distribution in Indonesia: A Social Accounting Matrix Application, by
Steven Keuning and Erik Thorbecke, June 1989.

Working Paper No. 3a, Statistical Annex: The Impact of Budget Retrenchment, June 1989.

Document de travail No. 4, Le Rééquilibrage entre le secteur public et le secteur privé : le cas du Mexique, par C.-A. Michalet, juin 1989.
Working Paper No. 5, Rebalancing the Public and Private Sectors: The Case of Malaysia, by R. Leeds, July 1989.

Working Paper No. 6, Efficiency, Welfare Effects and Political Feasibility of Alternative Antipoverty and Adjustment Programs, by Alain de
Janvry and Elisabeth Sadoulet, December 1989.

Document de travail No. 7, Ajustement et distribution des revenus : application d’un modéle macro-micro au Maroc, par Christian Morrisson,
avec la collabouration de Sylvie Lambert et Akiko Suwa, décembre 1989.

Working Paper No. 8, Emerging Maize Biotechnologies and their Potential Impact, by W. Burt Sundquist, December 1989.

Document de travail No. 9, Analyse des variables socio-culturelles et de I'ajustement en Cote d’Ivoire, par W. Weekes-Vagliani, janvier 1990.
Working Paper No. 10, A Financial CompuTable General Equilibrium Model for the Analysis of Ecuador’s Stabilization Programs, by André
Fargeix and Elisabeth Sadoulet, February 1990.

Working Paper No. 11, Macroeconomic Aspects, Foreign Flows and Domestic Savings Performance in Developing Countries: A "State of The
Art” Report, by Anand Chandavarkar, February 1990.

Working Paper No. 12, Tax Revenue Implications of the Real Exchange Rate: Econometric Evidence from Korea and Mexico, by Viriginia
Fierro and Helmut Reisen, February 1990.

Working Paper No. 13, Agricultural Growth and Economic Development: The Case of Pakistan, by Naved Hamid and Wouter Tims,
April 1990.

Working Paper No. 14, Rebalancing the Public and Private Sectors in Developing Countries: The Case of Ghana, by H. Akuoko-Frimpong,
June 1990.

Working Paper No. 15, Agriculture and the Economic Cycle: An Economic and Econometric Analysis with Special Reference to Brazil, by
Florence Contré and Ian Goldin, June 1990.

Working Paper No. 16, Comparative Advantage: Theory and Application to Developing Country Agriculture, by Ian Goldin, June 1990.

Working Paper No. 17, Biotechnology and Developing Country Agriculture: Maize in Brazil, by Bernardo Sorj and John Wilkinson,
June 1990.

Working Paper No. 18, Economic Policies and Sectoral Growth: Argentina 1913-1984, by Yair Mundlak, Domingo Cavallo, Roberto
Domenech, June 1990.

Working Paper No. 19, Biotechnology and Developing Country Agriculture: Maize In Mexico, by Jaime A. Matus Gardea, Arturo Puente
Gonzalez and Cristina Lopez Peralta, June 1990.

Working Paper No. 20, Biotechnology and Developing Country Agriculture: Maize in Thailand, by Suthad Setboonsarng, July 1990.
Working Paper No. 21, International Comparisons of Efficiency in Agricultural Production, by Guillermo Flichmann, July 1990.

42 © OECD 2012


http://www.oecd.org/dev/wp

OECD Development Centre Working Paper No.313

DEV/DOC(2012)7
Working Paper No. 22, Unemployment in Developing Countries: New Light on an Old Problem, by David Turnham and Denizhan Erdcal,
July 1990.
Working Paper No. 23, Optimal Currency Composition of Foreign Debt: the Case of Five Developing Countries, by Pier Giorgio Gawronski,
August 1990.
Working Paper No. 24, From Globalization to Regionalization: the Mexican Case, by Wilson Peres Nufiez, August 1990.

Working Paper No. 25, Electronics and Development in Venezuela: A User-Oriented Strategy and its Policy Implications, by Carlota Perez,
October 1990.

Working Paper No. 26, The Legal Protection of Software: Implications for Latecomer Strategies in Newly Industrialising Economies (NIEs) and
Middle-Income Economies (MIEs), by Carlos Maria Correa, October 1990.

Working Paper No. 27, Specialization, Technical Change and Competitiveness in the Brazilian Electronics Industry, by Claudio R. Frischtak,
October 1990.

Working Paper No. 28, Internationalization Strategies of Japanese Electronics Companies: Implications for Asian Newly Industrializing
Economies (NIEs), by Bundo Yamada, October 1990.

Working Paper No. 29, The Status and an Evaluation of the Electronics Industry in Taiwan, by Gee San, October 1990.

Working Paper No. 30, The Indian Electronics Industry: Current Status, Perspectives and Policy Options, by Ghayur Alam, October 1990.

Working Paper No. 31, Comparative Advantage in Agriculture in Ghana, by James Pickett and E. Shaeeldin, October 1990.

Working Paper No. 32, Debt Overhang, Liquidity Constraints and Adjustment Incentives, by Bert Hofman and Helmut Reisen,
October 1990.

Working Paper No. 34, Biotechnology and Developing Country Agriculture: Maize in Indonesia, by Hidjat Nataatmadja et al., January 1991.
Working Paper No. 35, Changing Comparative Advantage in Thai Agriculture, by Ammar Siamwalla, Suthad Setboonsarng and Prasong
Werakarnjanapongs, March 1991.

Working Paper No. 36, Capital Flows and the External Financing of Turkey’s Imports, by Ziya Onis and Siileyman Ozmucur, July 1991.
Working Paper No. 37, The External Financing of Indonesia’s Imports, by Glenn P. Jenkins and Henry B.F. Lim, July 1991.

Working Paper No. 38, Long-term Capital Reflow under Macroeconomic Stabilization in Latin America, by Beatriz Armendariz de Aghion,
July 1991.

Working Paper No. 39, Buybacks of LDC Debt and the Scope for Forgiveness, by Beatriz Armendariz de Aghion, July 1991.

Working Paper No. 40, Measuring and Modelling Non-Tariff Distortions with Special Reference to Trade in Agricultural Commodities, by
Peter J. Lloyd, July 1991.

Working Paper No. 41, The Changing Nature of IMF Conditionality, by Jacques J. Polak, August 1991.

Working Paper No. 42, Time-Varying Estimates on the Openness of the Capital Account in Korea and Taiwan, by Helmut Reisen and Hélene
Yeches, August 1991.

Working Paper No. 43, Toward a Concept of Development Agreements, by F. Gerard Adams, August 1991.

Document de travail No. 44, Le Partage du fardeau entre les créanciers de pays débiteurs défaillants, par Jean-Claude Berthélemy et Ann
Vourc'h, septembre 1991.

Working Paper No. 45, The External Financing of Thailand’s Imports, by Supote Chunanunthathum, October 1991.

Working Paper No. 46, The External Financing of Brazilian Imports, by Enrico Colombatto, with Elisa Luciano, Luca Gargiulo, Pietro
Garibaldi and Giuseppe Russo, October 1991.

Working Paper No. 47, Scenarios for the World Trading System and their Implications for Developing Countries, by Robert Z. Lawrence,
November 1991.

Working Paper No. 48, Trade Policies in a Global Context: Technical Specifications of the Rural/Urban-North/South (RUNS) Applied General
Equilibrium Model, by Jean-Marc Burniaux and Dominique van der Mensbrugghe, November 1991.

Working Paper No. 49, Macro-Micro Linkages: Structural Adjustment and Fertilizer Policy in Sub-Saharan Africa, by Jean-Marc Fontaine
with the collabouration of Alice Sindzingre, December 1991.

Working Paper No. 50, Aggregation by Industry in General Equilibrium Models with International Trade, by Peter J. Lloyd, December 1991.
Working Paper No. 51, Policy and Entrepreneurial Responses to the Montreal Protocol: Some Evidence from the Dynamic Asian Economies, by
David C. O’Connor, December 1991.

Working Paper No. 52, On the Pricing of LDC Debt: an Analysis Based on Historical Evidence from Latin America, by Beatriz Armendariz
de Aghion, February 1992.

Working Paper No. 53, Economic Regionalisation and Intra-Industry Trade: Pacific-Asian Perspectives, by Kiichiro Fukasaku,
February 1992.

Working Paper No. 54, Debt Conversions in Yugoslavia, by Mojmir Mrak, February 1992.

Working Paper No. 55, Evaluation of Nigeria’s Debt-Relief Experience (1985-1990), by N.E. Ogbe, March 1992.

Document de travail No. 56, L’Expérience de I'allégement de la dette du Mali, par Jean-Claude Berthélemy, février 1992.

Working Paper No. 57, Conflict or Indifference: US Multinationals in a World of Regional Trading Blocs, by Louis T. Wells, Jr., March 1992.
Working Paper No. 58, Japan’s Rapidly Emerging Strategy Toward Asia, by Edward J. Lincoln, April 1992.

Working Paper No. 59, The Political Economy of Stabilization Programmes in Developing Countries, by Bruno S. Frey and Reiner
Eichenberger, April 1992.

Working Paper No. 60, Some Implications of Europe 1992 for Developing Countries, by Sheila Page, April 1992.

Working Paper No. 61, Taiwanese Corporations in Globalisation and Regionalisation, by Gee San, April 1992.

© OECD 2012 43



Development Accounting: Lessons for Latin America

DEV/DOC(2012)7

Working Paper No. 62, Lessons from the Family Planning Experience for Community-Based Environmental Education, by Winifred
Weekes-Vagliani, April 1992.

Working Paper No. 63, Mexican Agriculture in the Free Trade Agreement: Transition Problems in Economic Reform, by Santiago Levy and
Sweder van Wijnbergen, May 1992.

Working Paper No. 64, Offensive and Defensive Responses by European Multinationals to a World of Trade Blocs, by John M. Stopford,
May 1992.

Working Paper No. 65, Economic Integration in the Pacific Region, by Richard Drobnick, May 1992.

Working Paper No. 66, Latin America in a Changing Global Environment, by Winston Fritsch, May 1992.

Working Paper No. 67, An Assessment of the Brady Plan Agreements, by Jean-Claude Berthélemy and Robert Lensink, May 1992.
Working Paper No. 68, The Impact of Economic Reform on the Performance of the Seed Sector in Eastern and Southern Africa, by Elizabeth
Cromwell, June 1992.

Working Paper No. 69, Impact of Structural Adjustment and Adoption of Technology on Competitiveness of Major Cocoa Producing Countries,
by Emily M. Bloomfield and R. Antony Lass, June 1992.

Working Paper No. 70, Structural Adjustment and Moroccan Agriculture: an Assessment of the Reforms in the Sugar and Cereal Sectors, by
Jonathan Kydd and Sophie Thoyer, June 1992.

Document de travail No. 71, L’Allégement de la dette au Club de Paris : les évolutions récentes en perspective, par Ann Vourc'h, juin 1992.

Working Paper No. 72, Biotechnology and the Changing Public/Private Sector Balance: Developments in Rice and Cocoa, by Carliene Brenner,
July 1992.

Working Paper No. 73, Namibian Agriculture: Policies and Prospects, by Walter Elkan, Peter Amutenya, Jochbeth Andima, Robin
Sherbourne and Eline van der Linden, July 1992.

Working Paper No. 74, Agriculture and the Policy Environment: Zambia and Zimbabwe, by Doris J. Jansen and Andrew Rukovo,
July 1992.

Working Paper No. 75, Agricultural Productivity and Economic Policies: Concepts and Measurements, by Yair Mundlak, August 1992.
Working Paper No. 76, Structural Adjustment and the Institutional Dimensions of Agricultural Research and Development in Brazil: Soybeans,
Wheat and Sugar Cane, by John Wilkinson and Bernardo Sorj, August 1992.

Working Paper No. 77, The Impact of Laws and Regulations on Micro and Small Enterprises in Niger and Swaziland, by Isabelle Joumard,
Carl Liedholm and Donald Mead, September 1992.

Working Paper No. 78, Co-Financing Transactions between Multilateral Institutions and International Banks, by Michel Bouchet and Amit
Ghose, October 1992.

Document de travail No.79, Allégement de la dette et croissance : le cas mexicain, par Jean-Claude Berthélemy et Ann Vourc'h,
octobre 1992.

Document de travail No. 80, Le Secteur informel en Tunisie : cadre réglementaire et pratique courante, par Abderrahman Ben Zakour et
Farouk Kria, novembre 1992.

Working Paper No. 81, Small-Scale Industries and Institutional Framework in Thailand, by Naruemol Bunjongjit and Xavier Oudin,
November 1992.

Working Paper No. 81a, Statistical Annex: Small-Scale Industries and Institutional Framework in Thailand, by Naruemol Bunjongjit and
Xavier Oudin, November 1992.

Document de travail No. 82, L’Expérience de I'allégement de la dette du Niger, par Ann Vourc’h et Maina Boukar Moussa, novembre 1992.
Working Paper No. 83, Stabilization and Structural Adjustment in Indonesia: an Intertemporal General Equilibrium Analysis, by David
Roland-Holst, November 1992.

Working Paper No. 84, Striving for International Competitiveness: Lessons from Electronics for Developing Countries, by Jan Maarten de Vet,
March 1993.

Document de travail No. 85, Micro-entreprises et cadre institutionnel en Algérie, par Hocine Benissad, mars 1993.

Working Paper No. 86, Informal Sector and Regulations in Ecuador and Jamaica, by Emilio Klein and Victor E. Tokman, August 1993.
Working Paper No. 87, Alternative Explanations of the Trade-Output Correlation in the East Asian Economies, by Colin I. Bradford Jr. and
Naomi Chakwin, August 1993.

Document de travail No. 88, La Faisabilité politique de 'ajustement dans les pays africains, par Christian Morrisson, Jean-Dominique Lafay
et Sébastien Dessus, novembre 1993.

Working Paper No. 89, China as a Leading Pacific Economy, by Kiichiro Fukasaku and Mingyuan Wu, November 1993.

Working Paper No. 90, A Detailed Input-Output Table for Morocco, 1990, by Maurizio Bussolo and David Roland-Holst November 1993.
Working Paper No. 91, International Trade and the Transfer of Environmental Costs and Benefits, by Hiro Lee and David Roland-Holst,
December 1993.

Working Paper No. 92, Economic Instruments in Environmental Policy: Lessons from the OECD Experience and their Relevance to Developing
Economies, by Jean-Philippe Barde, January 1994.

Working Paper No. 93, What Can Developing Countries Learn from OECD Labour Market Programmes and Policies?, by Asa Sohlman with
David Turnham, January 1994.

Working Paper No. 94, Trade Liberalization and Employment Linkages in the Pacific Basin, by Hiro Lee and David Roland-Holst,
February 1994.

44 © OECD 2012



OECD Development Centre Working Paper No.313
DEV/DOC(2012)7
Working Paper No. 95, Participatory Development and Gender: Articulating Concepts and Cases, by Winifred Weekes-Vagliani,
February 1994.
Document de travail No. 96, Promouvoir la maitrise locale et régionale du développement : une démarche participative a Madagascar, par
Philippe de Rham et Bernard Lecomte, juin 1994.

Working Paper No. 97, The OECD Green Model: an Updated Overview, by Hiro Lee, Joaquim Oliveira-Martins and Dominique van der
Mensbrugghe, August 1994.

Working Paper No. 98, Pension Funds, Capital Controls and Macroeconomic Stability, by Helmut Reisen and John Williamson,
August 1994.

Working Paper No. 99, Trade and Pollution Linkages: Piecemeal Reform and Optimal Intervention, by John Beghin, David Roland-Holst
and Dominique van der Mensbrugghe, October 1994.

Working Paper No. 100, International Initiatives in Biotechnology for Developing Country Agriculture: Promises and Problems, by Carliene
Brenner and John Komen, October 1994.

Working Paper No. 101, Input-based Pollution Estimates for Environmental Assessment in Developing Countries, by Sébastien Dessus,
David Roland-Holst and Dominique van der Mensbrugghe, October 1994.

Working Paper No. 102, Transitional Problems from Reform to Growth: Safety Nets and Financial Efficiency in the Adjusting Egyptian
Economy, by Mahmoud Abdel-Fadil, December 1994.

Working Paper No. 103, Biotechnology and Sustainable Agriculture: Lessons from India, by Ghayur Alam, December 1994.

Working Paper No. 104, Crop Biotechnology and Sustainability: a Case Study of Colombia, by Luis R. Sanint, January 1995.

Working Paper No. 105, Biotechnology and Sustainable Agriculture: the Case of Mexico, by José Luis Solleiro Rebolledo, January 1995.

Working Paper No. 106, Empirical Specifications for a General Equilibrium Analysis of Labour Market Policies and Adjustments, by Andréa
Maechler and David Roland-Holst, May 1995.

Document de travail No. 107, Les Migrants, partenaires de la coopération internationale : le cas des Maliens de France, par Christophe Daum,
juillet 1995.

Document de travail No. 108, Ouverture et croissance industrielle en Chine : étude empirique sur un échantillon de villes, par Sylvie
Démurger, septembre 1995.

Working Paper No. 109, Biotechnology and Sustainable Crop Production in Zimbabwe, by John J. Woodend, December 1995.

Document de travail No. 110, Politiques de I’environnement et libéralisation des échanges au Costa Rica : une vue d’ensemble, par Sébastien
Dessus et Maurizio Bussolo, février 1996.

Working Paper No. 111, Grow Now/Clean Later, or the Pursuit of Sustainable Development?, by David O’Connor, March 1996.

Working Paper No. 112, Economic Transition and Trade-Policy Reform: Lessons from China, by Kiichiro Fukasaku and Henri-Bernard
Solignac Lecomte, July 1996.

Working Paper No. 113, Chinese Outward Investment in Hong Kong: Trends, Prospects and Policy Implications, by Yun-Wing Sung,
July 1996.

Working Paper No. 114, Vertical Intra-industry Trade between China and OECD Countries, by Lisbeth Hellvin, July 1996.

Document de travail No. 115, Le Réle du capital public dans la croissance des pays en développement au cours des années 80, par Sébastien
Dessus et Rémy Herrera, juillet 1996.

Working Paper No. 116, General Equilibrium Modelling of Trade and the Environment, by John Beghin, Sébastien Dessus, David Roland-
Holst and Dominique van der Mensbrugghe, September 1996.

Working Paper No. 117, Labour Market Aspects of State Enterprise Reform in Viet Nam, by David O’Connor, September 1996.

Document de travail No. 118, Croissance et compétitivité de 'industrie manufacturiere au Sénégal, par Thierry Latreille et Aristoméne
Varoudakis, octobre 1996.

Working Paper No. 119, Evidence on Trade and Wages in the Developing World, by Donald ]. Robbins, December 1996.

Working Paper No. 120, Liberalising Foreign Investments by Pension Funds: Positive and Normative Aspects, by Helmut Reisen,
January 1997.

Document de travail No. 121, Capital Humain, ouverture extérieure et croissance : estimation sur données de panel d’un modele a coefficients
variables, par Jean-Claude Berthélemy, Sébastien Dessus et Aristomene Varoudakis, janvier 1997.

Working Paper No. 122, Corruption: The Issues, by Andrew W. Goudie and David Stasavage, January 1997.

Working Paper No. 123, Outflows of Capital from China, by David Wall, March 1997.

Working Paper No. 124, Emerging Market Risk and Sovereign Credit Ratings, by Guillermo Larrain, Helmut Reisen and Julia von
Maltzan, April 1997.

Working Paper No. 125, Urban Credit Co-operatives in China, by Eric Girardin and Xie Ping, August 1997.

Working Paper No. 126, Fiscal Alternatives of Moving from Unfunded to Funded Pensions, by Robert Holzmann, August 1997.

Working Paper No. 127, Trade Strategies for the Southern Mediterranean, by Peter A. Petri, December 1997.

Working Paper No. 128, The Case of Missing Foreign Investment in the Southern Mediterranean, by Peter A. Petri, December 1997.
Working Paper No. 129, Economic Reform in Egypt in a Changing Global Economy, by Joseph Licari, December 1997.

Working Paper No. 130, Do Funded Pensions Contribute to Higher Aggregate Savings? A Cross-Country Analysis, by Jeanine Bailliu and
Helmut Reisen, December 1997.

Working Paper No. 131, Long-run Growth Trends and Convergence Across Indian States, by Rayaprolu Nagaraj, Aristomene Varoudakis
and Marie-Ange Véganzones, January 1998.

© OECD 2012 45



Development Accounting: Lessons for Latin America

DEV/DOC(2012)7

Working Paper No. 132, Sustainable and Excessive Current Account Deficits, by Helmut Reisen, February 1998.

Working Paper No. 133, Intellectual Property Rights and Technology Transfer in Developing Country Agriculture: Rhetoric and Reality, by
Carliene Brenner, March 1998.

Working Paper No. 134, Exchange-rate Management and Manufactured Exports in Sub-Saharan Africa, by Khalid Sekkat and Aristomene
Varoudakis, March 1998.

Working Paper No. 135, Trade Integration with Europe, Export Diversification and Economic Growth in EQypt, by Sébastien Dessus and
Akiko Suwa-Eisenmann, June 1998.

Working Paper No. 136, Domestic Causes of Currency Crises: Policy Lessons for Crisis Avoidance, by Helmut Reisen, June 1998.

Working Paper No. 137, A Simulation Model of Global Pension Investment, by Landis MacKellar and Helmut Reisen, August 1998.
Working Paper No. 138, Determinants of Customs Fraud and Corruption: Evidence from Two African Countries, by David Stasavage and
Cécile Daubrée, August 1998.

Working Paper No. 139, State Infrastructure and Productive Performance in Indian Manufacturing, by Arup Mitra, Aristomeéne Varoudakis
and Marie-Ange Véganzones, August 1998.

Working Paper No. 140, Rural Industrial Development in Viet Nam and China: A Study in Contrasts, by David O’Connor, September 1998.
Working Paper No. 141,Labour Market Aspects of State Enterprise Reform in China, by Fan GangMaria Rosa Lunati and David
O’Connor, October 1998.

Working Paper No. 142, Fighting Extreme Poverty in Brazil: The Influence of Citizens’ Action on Government Policies, by Fernanda Lopes
de Carvalho, November 1998.

Working Paper No. 143, How Bad Governance Impedes Poverty Alleviation in Bangladesh, by Rehman Sobhan, November 1998.

Document de travail No. 144, La libéralisation de l'agriculture tunisienne et I'Union européenne: une vue prospective, par Mohamed
Abdelbasset Chemingui et Sébastien Dessus, février 1999.

Working Paper No. 145, Economic Policy Reform and Growth Prospects in Emerging African Economies, by Patrick Guillaumont, Sylviane
Guillaumont Jeanneney and Aristomene Varoudakis, March 1999.

Working Paper No. 146, Structural Policies for International Competitiveness in Manufacturing: The Case of Cameroon, by Ludvig Soderling,
March 1999.

Working Paper No. 147, China’s Unfinished Open-Economy Reforms: Liberalisation of Services, by Kiichiro Fukasaku, Yu Ma and Qiumei
Yang, April 1999.

Working Paper No. 148, Boom and Bust and Sovereign Ratings, by Helmut Reisen and Julia von Maltzan, June 1999.

Working Paper No. 149, Economic Opening and the Demand for Skills in Developing Countries: A Review of Theory and Evidence, by David
O’Connor and Maria Rosa Lunati, June 1999.

Working Paper No. 150, The Role of Capital Accumulation, Adjustment and Structural Change for Economic Take-off: Empirical Evidence from
African Growth Episodes, by Jean-Claude Berthélemy and Ludvig Séderling, July 1999.

Working Paper No. 151, Gender, Human Capital and Growth: Evidence from Six Latin American Countries, by Donald ]. Robbins,
September 1999.

Working Paper No. 152, The Politics and Economics of Transition to an Open Market Economy in Viet Nam, by James Riedel and William
S. Turley, September 1999.

Working Paper No. 153, The Economics and Politics of Transition to an Open Market Economy: China, by Wing Thye Woo, October 1999.

Working Paper No. 154, Infrastructure Development and Regulatory Reform in Sub-Saharan Africa: The Case of Air Transport, by Andrea
E. Goldstein, October 1999.

Working Paper No. 155, The Economics and Politics of Transition to an Open Market Economy: India, by Ashok V. Desai, October 1999.

Working Paper No. 156, Climate Policy Without Tears: CGE-Based Ancillary Benefits Estimates for Chile, by Sébastien Dessus and David
O’Connor, November 1999.

Document de travail No. 157, Dépenses d’éducation, qualité de I'éducation et pauvreté : I'exemple de cing pays d’Afrique francophone, par
Katharina Michaelowa, avril 2000.

Document de travail No. 158, Une estimation de la pauvreté en Afrique subsaharienne d’apres les données anthropométriques, par Christian
Morrisson, Hélene Guilmeau et Charles Linskens, mai 2000.

Working Paper No. 159, Converging European Transitions, by Jorge Braga de Macedo, July 2000.

Working Paper No. 160, Capital Flows and Growth in Developing Countries: Recent Empirical Evidence, by Marcelo Soto, July 2000.

Working Paper No. 161, Global Capital Flows and the Environment in the 21st Century, by David O’Connor, July 2000.

Working Paper No. 162, Financial Crises and International Architecture: A “Eurocentric” Perspective, by Jorge Braga de Macedo,
August 2000.

Document de travail No. 163, Résoudre le probleme de la dette : de I'initiative PPTE a Cologne, par Anne Joseph, aofit 2000.

Working Paper No. 164, E-Commerce for Development: Prospects and Policy Issues, by Andrea Goldstein and David O’Connor,
September 2000.

Working Paper No. 165, Negative Alchemy? Corruption and Composition of Capital Flows, by Shang-Jin Wei, October 2000.

Working Paper No. 166, The HIPC Initiative: True and False Promises, by Daniel Cohen, October 2000.

Document de travail No. 167, Les facteurs explicatifs de la malnutrition en Afrique subsaharienne, par Christian Morrisson et Charles
Linskens, octobre 2000.

Working Paper No. 168, Human Capital and Growth: A Synthesis Report, by Christopher A. Pissarides, November 2000.

46 © OECD 2012



OECD Development Centre Working Paper No.313

DEV/DOC(2012)7
Working Paper No. 169, Obstacles to Expanding Intra-African Trade, by Roberto Longo and Khalid Sekkat, March 2001.
Working Paper No. 170, Regional Integration In West Africa, by Ernest Aryeetey, March 2001.
Working Paper No. 171, Regional Integration Experience in the Eastern African Region, by Andrea Goldstein and Njuguna S. Ndung'u,
March 2001.
Working Paper No. 172, Integration and Co-operation in Southern Africa, by Carolyn Jenkins, March 2001.
Working Paper No. 173, FDI in Sub-Saharan Africa, by Ludger Odenthal, March 2001
Document de travail No. 174, La réforme des télécommunications en Afrique subsaharienne, par Patrick Plane, mars 2001.
Working Paper No. 175, Fighting Corruption in Customs Administration: What Can We Learn from Recent Experiences?, by Irene Hors;
April 2001.
Working Paper No. 176, Globalisation and Transformation: lllusions and Reality, by Grzegorz W. Kolodko, May 2001.
Working Paper No. 177, External Solvency, Dollarisation and Investment Grade: Towards a Virtuous Circle?, by Martin Grandes, June 2001.
Document de travail No. 178, Congo 1965-1999: Les espoirs décus du « Brésil africain », par Joseph Maton avec Henri-Bernard Solignac
Lecomte, septembre 2001.
Working Paper No. 179, Growth and Human Capital: Good Data, Good Results, by Daniel Cohen and Marcelo Soto, September 2001.
Working Paper No. 180, Corporate Governance and National Development, by Charles P. Oman, October 2001.

Working Paper No. 181, How Globalisation Improves Governance, by Federico Bonaglia, Jorge Braga de Macedo and Maurizio Bussolo,
November 2001.

Working Paper No. 182, Clearing the Air in India: The Economics of Climate Policy with Ancillary Benefits, by Maurizio Bussolo and David
O’Connor, November 2001.

Working Paper No. 183, Globalisation, Poverty and Inequality in sub-Saharan Africa: A Political Economy Appraisal, by Yvonne M. Tsikata,
December 2001.

Working Paper No. 184, Distribution and Growth in Latin America in an Era of Structural Reform: The Impact of Globalisation, by Samuel
A. Morley, December 2001.

Working Paper No. 185, Globalisation, Liberalisation, Poverty and Income Inequality in Southeast Asia, by K.S. Jomo, December 2001.

Working Paper No. 186, Globalisation, Growth and Income Inequality: The African Experience, by Steve Kayizzi-Mugerwa, December 2001.
Working Paper No. 187, The Social Impact of Globalisation in Southeast Asia, by Mari Pangestu, December 2001.

Working Paper No. 188, Where Does Inequality Come From? Ideas and Implications for Latin America, by James A. Robinson,
December 2001.

Working Paper No. 189, Policies and Institutions for E-Commerce Readiness: What Can Developing Countries Learn from OECD Experience?,
by Paulo Bastos Tigre and David O’Connor, April 2002.

Document de travail No. 190, La réforme du secteur financier en Afrique, par Anne Joseph, juillet 2002.

Working Paper No. 191, Virtuous Circles? Human Capital Formation, Economic Development and the Multinational Enterprise, by Ethan
B. Kapstein, August 2002.

Working Paper No. 192, Skill Upgrading in Developing Countries: Has Inward Foreign Direct Investment Played a Role?, by Matthew
J. Slaughter, August 2002.

Working Paper No. 193, Government Policies for Inward Foreign Direct Investment in Developing Countries: Implications for Human Capital
Formation and Income Inequality, by Dirk Willem te Velde, August 2002.

Working Paper No. 194, Foreign Direct Investment and Intellectual Capital Formation in Southeast Asia, by Bryan K. Ritchie, August 2002.
Working Paper No. 195, FDI and Human Capital: A Research Agenda, by Magnus Blomstrom and Ari Kokko, August 2002.

Working Paper No. 196, Knowledge Diffusion from Multinational Enterprises: The Role of Domestic and Foreign Knowledge-Enhancing
Activities, by Yasuyuki Todo and Koji Miyamoto, August 2002.

Working Paper No. 197, Why Are Some Countries So Poor? Another Look at the Evidence and a Message of Hope, by Daniel Cohen and
Marcelo Soto, October 2002.

Working Paper No. 198, Choice of an Exchange-Rate Arrangement, Institutional Setting and Inflation: Empirical Evidence from Latin America,
by Andreas Freytag, October 2002.

Working Paper No. 199, Will Basel II Affect International Capital Flows to Emerging Markets?, by Beatrice Weder and Michael Wedow,
October 2002.

Working Paper No. 200, Convergence and Divergence of Sovereign Bond Spreads: Lessons from Latin America, by Martin Grandes,
October 2002.

Working Paper No. 201, Prospects for Emerging-Market Flows amid Investor Concerns about Corporate Governance, by Helmut Reisen,
November 2002.

Working Paper No. 202, Rediscovering Education in Growth Regressions, by Marcelo Soto, November 2002.

Working Paper No. 203, Incentive Bidding for Mobile Investment: Economic Consequences and Potential Responses, by Andrew Charlton,
January 2003.

Working Paper No. 204, Health Insurance for the Poor? Determinants of participation Community-Based Health Insurance Schemes in Rural
Senegal, by Johannes Jiitting, January 2003.

Working Paper No. 205, China’s Software Industry and its Implications for India, by Ted Tschang, February 2003.

Working Paper No. 206, Agricultural and Human Health Impacts of Climate Policy in China: A General Equilibrium Analysis with Special
Reference to Guangdong, by David O’Connor, Fan Zhai, Kristin Aunan, Terje Berntsen and Haakon Vennemo, March 2003.

© OECD 2012 47



Development Accounting: Lessons for Latin America

DEV/DOC(2012)7

Working Paper No. 207, India’s Information Technology Sector: What Contribution to Broader Economic Development?, by Nirvikar Singh,
March 2003.

Working Paper No. 208, Public Procurement: Lessons from Kenya, Tanzania and Uganda, by Walter Odhiambo and Paul Kamau,
March 2003.

Working Paper No. 209, Export Diversification in Low-Income Countries: An International Challenge after Doha, by Federico Bonaglia and
Kiichiro Fukasaku, June 2003.

Working Paper No. 210, Institutions and Development: A Critical Review, by Johannes Jiitting, July 2003.

Working Paper No. 211, Human Capital Formation and Foreign Direct Investment in Developing Countries, by Koji Miyamoto, July 2003.
Working Paper No. 212, Central Asia since 1991: The Experience of the New Independent States, by Richard Pomfret, July 2003.

Working Paper No. 213, A Multi-Region Social Accounting Matrix (1995) and Regional Environmental General Equilibrium Model for India
(REGEMI), by Maurizio Bussolo, Mohamed Chemingui and David O’Connor, November 2003.

Working Paper No. 214, Ratings Since the Asian Crisis, by Helmut Reisen, November 2003.

Working Paper No. 215, Development Redux: Reflections for a New Paradigm, by Jorge Braga de Macedo, November 2003.

Working Paper No. 216, The Political Economy of Regulatory Reform: Telecoms in the Southern Mediterranean, by Andrea Goldstein,
November 2003.

Working Paper No. 217, The Impact of Education on Fertility and Child Mortality: Do Fathers Really Matter Less than Mothers?, by Lucia
Breierova and Esther Duflo, November 2003.

Working Paper No. 218, Float in Order to Fix? Lessons from Emerging Markets for EU Accession Countries, by Jorge Braga de Macedo and
Helmut Reisen, November 2003.

Working Paper No. 219, Globalisation in Developing Countries: The Role of Transaction Costs in Explaining Economic Performance in India,
by Maurizio Bussolo and John Whalley, November 2003.

Working Paper No. 220, Poverty Reduction Strategies in a Budget-Constrained Economy: The Case of Ghana, by Maurizio Bussolo and
Jeffery 1. Round, November 2003.

Working Paper No. 221, Public-Private Partnerships in Development: Three Applications in Timor Leste, by José Braz, November 2003.
Working Paper No. 222, Public Opinion Research, Global Education and Development Co-operation Reform: In Search of a Virtuous Circle, by Ida
Mc Donnell, Henri-Bernard Solignac Lecomte and Liam Wegimont, November 2003.

Working Paper No. 223, Building Capacity to Trade: What Are the Priorities?, by Henry-Bernard Solignac Lecomte, November 2003.
Working Paper No. 224, Of Flying Geeks and O-Rings: Locating Software and IT Services in India’s Economic Development, by David
O’Connor, November 2003.

Document de travail No. 225, Cap Vert: Gouvernance et Développement, par Jaime Lourenco and Colm Foy, novembre 2003.

Working Paper No. 226, Globalisation and Poverty Changes in Colombia, by Maurizio Bussolo and Jann Lay, November 2003.

Working Paper No. 227, The Composite Indicator of Economic Activity in Mozambique (ICAE): Filling in the Knowledge Gaps to Enhance
Public-Private Partnership (PPP), by Roberto ]. Tibana, November 2003.

Working Paper No. 228, Economic-Reconstruction in Post-Conflict Transitions: Lessons for the Democratic Republic of Congo (DRC), by
Graciana del Castillo, November 2003.

Working Paper No. 229, Providing Low-Cost Information Technology Access to Rural Communities In Developing Countries: What Works?
What Pays? by Georg Caspary and David O’Connor, November 2003.

Working Paper No. 230, The Currency Premium and Local-Currency Denominated Debt Costs in South Africa, by Martin Grandes, Marcel
Peter and Nicolas Pinaud, December 2003.

Working Paper No. 231, Macroeconomic Convergence in Southern Africa: The Rand Zone Experience, by Martin Grandes, December 2003.
Working Paper No. 232, Financing Global and Regional Public Goods through ODA: Analysis and Evidence from the OECD Creditor
Reporting System, by Helmut Reisen, Marcelo Soto and Thomas Weithoner, January 2004.

Working Paper No. 233, Land, Violent Conflict and Development, by Nicolas Pons-Vignon and Henri-Bernard Solignac Lecomte,
February 2004.

Working Paper No. 234, The Impact of Social Institutions on the Economic Role of Women in Developing Countries, by Christian Morrisson
and Johannes Jiitting, May 2004.

Document de travail No. 235, La condition desfemmes en Inde, Kenya, Soudan et Tunisie, par Christian Morrisson, aotit 2004.

Working Paper No. 236, Decentralisation and Poverty in Developing Countries: Exploring the Impact, by Johannes Jiitting,
Céline Kauffmann, Ida Mc Donnell, Holger Osterrieder, Nicolas Pinaud and Lucia Wegner, August 2004.

Working Paper No. 237, Natural Disasters and Adaptive Capacity, by Jeff Dayton-Johnson,
August 2004.

Working Paper No. 238, Public Opinion Polling and the Millennium Development Goals, by Jude Fransman, Alphonse L. MacDonnald,
Ida Mc Donnell and Nicolas Pons-Vignon, October 2004.

Working Paper No. 239, Overcoming Barriers to Competitiveness, by Orsetta Causa and Daniel Cohen, December 2004.

Working Paper No. 240, Extending Insurance? Fumeral Associations in Ethiopia and Tanzania, by Stefan Dercon, Tessa Bold, Joachim
De Weerdt and Alula Pankhurst, December 2004.

Working Paper No. 241, Macroeconomic Policies: New Issues of Interdependence, by Helmut Reisen, Martin Grandes and Nicolas Pinaud,
January 2005.

48 © OECD 2012



OECD Development Centre Working Paper No.313

DEV/DOC(2012)7
Working Paper No. 242, Institutional Change and its Impact on the Poor and Excluded: The Indian Decentralisation Experience, by
D. Narayana, January 2005.

Working Paper No. 243, Impact of Changes in Social Institutions on Income Inequality in China, by Hiroko Uchimura, May 2005.

Working Paper No. 244, Priorities in Global Assistance for Health, AIDS and Population (HAP), by Landis MacKellar, June 2005.

Working Paper No. 245, Trade and Structural Adjustment Policies in Selected Developing Countries, by Jens Andersson, Federico Bonaglia,
Kiichiro Fukasaku and Caroline Lesser, July 2005.

Working Paper No. 246, Economic Growth and Poverty Reduction: Measurement and Policy Issues, by Stephan Klasen, (September 2005).
Working Paper No. 247, Measuring Gender (In)Equality: Introducing the Gender, Institutions and Development Data Base (GID), by
Johannes P. Jiitting, Christian Morrisson, Jeff Dayton-Johnson and Denis Drechsler (March 2006).

Working Paper No. 248, Institutional Bottlenecks for Agricultural Development: A Stock-Taking Exercise Based on Evidence from Sub-Saharan
Africa by Juan R. de Laiglesia, March 2006.

Working Paper No. 249, Migration Policy and its Interactions with Aid, Trade and Foreign Direct Investment Policies: A Background Paper, by
Theodora Xenogiani, June 2006.

Working Paper No. 250, Effects of Migration on Sending Countries: What Do We Know? by Louka T. Katseli, Robert E.B. Lucas and
Theodora Xenogiani, June 2006.

Document de travail No. 251, L'aide au développement et les autres flux nord-sud : complémentarité ou substitution ?, par Denis Cogneau et
Sylvie Lambert, juin 2006.

Working Paper No. 252, Angel or Devil? China’s Trade Impact on Latin American Emerging Markets, by Jorge Blazquez-Lidoy, Javier
Rodriguez and Javier Santiso, June 2006.

Working Paper No. 253, Policy Coherence for Development: A Background Paper on Foreign Direct Investment, by Thierry Mayer, July 2006.
Working Paper No. 254, The Coherence of Trade Flows and Trade Policies with Aid and Investment Flows, by Akiko Suwa-Eisenmann and
Thierry Verdier, August 2006.

Document de travail No. 255, Structures familiales, transferts et épargne : examen, par Christian Morrisson, aofit 2006.

Working Paper No. 256, Ulysses, the Sirens and the Art of Navigation: Political and Technical Rationality in Latin America, by Javier Santiso
and Laurence Whitehead, September 2006.

Working Paper No. 257, Developing Country Multinationals: South-South Investment Comes of Age, by Dilek Aykut and Andrea
Goldstein, November 2006.

Working Paper No. 258, The Usual Suspects: A Primer on Investment Banks’ Recommendations and Emerging Markets, by Sebastian Nieto-
Parra and Javier Santiso, January 2007.

Working Paper No. 259, Banking on Democracy: The Political Economy of International Private Bank Lending in Emerging Markets, by Javier
Rodriguez and Javier Santiso, March 2007.

Working Paper No. 260, New Strategies for Emerging Domestic Sovereign Bond Markets, by Hans Blommestein and Javier Santiso, April
2007.

Working Paper No. 261, Privatisation in the MEDA region. Where do we stand?, by Céline Kauffmann and Lucia Wegner, July 2007.
Working Paper No. 262, Strengthening Productive Capacities in Emerging Economies through Internationalisation: Evidence from the
Appliance Industry, by Federico Bonaglia and Andrea Goldstein, July 2007.

Working Paper No. 263, Banking on Development: Private Banks and Aid Donors in Developing Countries, by Javier Rodriguez and Javier
Santiso, November 2007.

Working Paper No. 264, Fiscal Decentralisation, Chinese Style: Good for Health Outcomes?, by Hiroko Uchimura and Johannes Jiitting,
November 2007.

Working Paper No. 265, Private Sector Participation and Regulatory Reform in Water supply: the Southern Mediterranean Experience, by
Edouard Pérard, January 2008.

Working Paper No. 266, Informal Employment Re-loaded, by Johannes Jiitting, Jante Parlevliet and Theodora Xenogiani, January 2008.
Working Paper No. 267, Household Structures and Savings: Evidence from Household Surveys, by Juan R. de Laiglesia and Christian
Morrisson, January 2008.

Working Paper No. 268, Prudent versus Imprudent Lending to Africa: From Debt Relief to Emerging Lenders, by Helmut Reisen and Sokhna
Ndoye, February 2008.

Working Paper No. 269, Lending to the Poorest Countries: A New Counter-Cyclical Debt Instrument, by Daniel Cohen, Héléne Djoufelkit-
Cottenet, Pierre Jacquet and Cécile Valadier, April 2008.

Working Paper No.270, The Macro Management of Commodity Booms: Africa and Latin America’s Response to Asian Demand, by Rolando
Avendanio, Helmut Reisen and Javier Santiso, August 2008.

Working Paper No. 271, Report on Informal Employment in Romania, by Jante Parlevliet and Theodora Xenogiani, July 2008.

Working Paper No. 272, Wall Street and Elections in Latin American Emerging Democracies, by Sebastian Nieto-Parra and Javier Santiso,
October 2008.

Working Paper No. 273, Aid Volatility and Macro Risks in LICs, by Eduardo Borensztein, Julia Cage, Daniel Cohen and Cécile Valadier,
November 2008.

Working Paper No. 274, Who Saw Sovereign Debt Crises Coming?, by Sebastian Nieto-Parra, November 2008.

Working Paper No. 275, Development Aid and Portfolio Funds: Trends, Volatility and Fragmentation, by Emmanuel Frot and Javier Santiso,
December 2008.

© OECD 2012 49



Development Accounting: Lessons for Latin America

DEV/DOC(2012)7

Working Paper No. 276, Extracting the Maximum from EITI, by Dilan Olcer, February 2009.

Working Paper No. 277, Taking Stock of the Credit Crunch: Implications for Development Finance and Global Governance, by Andrew Mold,
Sebastian Paulo and Annalisa Prizzon, March 2009.

Working Paper No. 278, Are All Migrants Really Worse Off in Urban Labour Markets? New Empirical Evidence from China, by Jason
Gagnon, Theodora Xenogiani and Chunbing Xing, June 2009.

Working Paper No. 279, Herding in Aid Allocation, by Emmanuel Frot and Javier Santiso, June 2009.

Working Paper No. 280, Coherence of Development Policies: Ecuador’s Economic Ties with Spain and their Development Impact, by Iliana
Olivié, July 2009.

Working Paper No. 281, Revisiting Political Budget Cycles in Latin America, by Sebastian Nieto-Parra and Javier Santiso, August 2009.
Working Paper No. 282, Are Workers’ Remittances Relevant for Credit Rating Agencies?, by Rolando Avendafio, Norbert Gaillard and
Sebastian Nieto-Parra, October 2009.

Working Paper No. 283, Are SWF Investments Politically Biased? A Comparison with Mutual Funds, by Rolando Avendafio and Javier
Santiso, December 2009.

Working Paper No. 284, Crushed Aid: Fragmentation in Sectoral Aid, by Emmanuel Frot and Javier Santiso, January 2010.

Working Paper No. 285, The Emerging Middle Class in Developing Countries, by Homi Kharas, January 2010.

Working Paper No. 286, Does Trade Stimulate Innovation? Evidence from Firm-Product Data, by Ana Margarida Fernandes and Caroline
Paunov, January 2010.

Working Paper No. 287, Why Do So Many Women End Up in Bad Jobs? A Cross-Country Assessment, by Johannes Jiitting, Angela Luci
and Christian Morrisson, January 2010.

Working Paper No. 288, Innovation, Productivity and Economic Development in Latin America and the Caribbean, by Christian Daude,
February 2010.

Working Paper No. 289, South America for the Chinese? A Trade-Based Analysis, by Eliana Cardoso and Marcio Holland, April 2010.
Working Paper No. 290, On the Role of Productivity and Factor Accumulation in Economic Development in Latin America and the Caribbean,
by Christian Daude and Eduardo Fernandez-Arias, April 2010.

Working Paper No. 291, Fiscal Policy in Latin America: Countercyclical and Sustainable at Last?, by Christian Daude, Angel Melguizo and
Alejandro Neut, July 2010.

Working Paper No. 292, The Renminbi and Poor-Country Growth, by Christopher Garroway, Burcu Hacibedel, Helmut Reisen and
Edouard Turkisch, September 2010.

Working Paper No. 293, Rethinking the (European) Foundations of Sub-Saharan African Regional Economic Integration, by Peter Draper,
September 2010.

Working Paper No. 294, Taxation and more representation? On fiscal policy, social mobility and democracy in Latin America, by Christian
Daude and Angel Melguizo, September 2010.

Working Paper No. 295, The Economy of the Possible: Pensions and Informality in Latin America, by Rita Da Costa, Juan R. de Laiglesia,
Emmanuelle Martinez and Angel Melguizo, January 2011.

Working Paper No. 296, The Macroeconomic Effects of Large Appreciations, by Markus Kappler, Helmut Reisen, Moritz Schularick and
Edourd Turkisch, February 2011.

Working Paper No. 297, Ascendance by descendants? On intergenerational education mobility in Latin America, by Christian Daude,
March 2011.

Working Paper No. 298, The Impact of Migration Policies on Rural Household Welfare in Mexico and Nicaragua, by J. Edward Taylor and
Mateusz Filipski, May 2011.

Working Paper No. 299, Continental vs. intercontinental migration: an empirical analysis of the impact of immigration reforms on Burkina
Faso, by Fleur Wouterse, May 2011.

Working Paper No. 300, “Stay with us”? The impact of emigration on wages in Honduras, by Jason Gagnon, June 2011.

Working Paper No. 301, Public infrastructure investment and fiscal sustainability in Latin America: Incompatible goals?, by Luis Carranza,
Angel Melguizo and Christian Daude, June 2011.

Working Paper No. 302, Recalibrating Development Co-operation: How Can African Countries Benefit from Emerging Partners?, by Myriam
Dahman Saidi and Christina Wolf, July 2011.

Working Paper No. 303, Sovereign Wealth Funds as Investors in Africa: Opportunities and Barriers, by Edouard Turkisch, September 2011.
Working Paper No. 304, The Process of Reform in Latin America: A Review Essay, by Jeff Dayton-Johnson, Juliana Londofio and Sebastian
Nieto-Parra, October 2011.

Working Paper No. 305, Being “Middle-Class” in Latin America, by Francesca Castellani and Gwenn Parent, October 2011.

Working Paper No. 306, Revisiting MDG Cost Estimates from a Domestic Resource Mobilisation Perspective, by Vararat Atisophon, Jesus
Bueren, Gregory De Paepe, Christopher Garroway and Jean-Philippe Stijns, December 2011.

Working Paper No. 307, Labour Market Labour Market Changes, Labour Disputes and Social Cohesion in China, by Cai Fang and
Wang Meiyan, January 2012.

Working Paper No. 308, Technological Upgrading in China and India: What do we Know?, by Jaejoon Woo, January 2012.

Working Paper No. 309, Making Reform Happen in Colombia: The Process of Regional Transfer Reform, by Sebastian Nieto-Parra and
Mauricio Olivera, January 2012.

Working Paper No. 310, Korea’s Low-Carbon Green Growth Strategy, by Sang In Kang, Jin-gyu Oh and Hongseok Kim, March 2012.

50 © OECD 2012



OECD Development Centre Working Paper No.313
DEV/DOC(2012)7
Working Paper No. 311, The Product Space and the Middle-Income Trap: Comparing Asian and Latin American Experiences, by Anna
Jankowska, Arne Nagengast and José Ramon Perea, April 2012.
Working Paper No. 312, South-South migration in West Africa: Addressing the challenge of immigrant integration, by Jason Gagnon and
David Khoudour-Castéras, April 2012.

© OECD 2012 51



