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Measuring the Balassa-Samuelson eect: A guidance note on the RPROD database

1. Introduction
The Balassa-Samuelson (BS hereafter) eect refers to the real exchange rate appreciation
inherent in a catching-up process. Why are faster growth and continuing structural changes
bound to aect the real exchange rate? The answer is found in two separate 1964 papers by
Balassa and Samuelson (Balassa, 1964; Samuelson, 1964). These authors divide all goods
in the world economy into two sectors: a tradable sector and a non-tradable sector which
essentially supplies domestic residents. They show that when a country is catching up with
the income levels in the more economically advanced economies, it will face a continuous
real appreciation of its exchange rate.
How does this happen?

The catching-up process implies that most of the productivity

gains appear in the tradable sector. Since traded goods prices are determined in the global

1 relatively faster productivity growth in the tradables will translate into rising wages

market,

in this sector that will also bid up wages in the non-tradable sector. However, the latter,
facing smaller productivity increases than the tradable sector, cannot remain protable if it
accommodates such wages' growth. The solution is to raise prices faster for non-tradable
goods. Thus, the supply-side reaction to the larger productivity increases in the tradable
sector is to generate a higher rate of price ination which, in turn, leads to an appreciation
of the real exchange rate.
The BS eect being an equilibrium phenomenon, it is a key mechanism when investigating
the dynamics of the equilibrium real exchange rate (see, e.g., Chinn, 1999).

Indeed, as

the real exchange rate behavior driven by the BS eect reects the natural evolution of a
catching-up economy, real appreciation will not necessarily imply for this economy a loss
of international competitiveness.

Over the last twenty years, the increased availability of

2 This

high-quality data has allowed researchers to track the existence of the BS eect.

issue has been particularly analyzed in developing and emerging economiesas in Asian
countriesthat have been growing very rapidly in recent decades, transitioning to freemarket-oriented economies and gradually integrating with global markets (Ito, Isard, and
Symansky, 1999; Drine and Rault, 2003; Choudhri and Khan, 2005; Qian, 2010; Hassan, 2016; Wang, Xue, and Du, 2016; Imai, 2018). Similarly, the catching-up process of
transition economiessuch as the Central Eastern European Countries that have joined
the European Union or the Economic and Monetary Unionhas raised concerns about
the validity of the BS hypothesis in those countries (Halpern and Wyplosz, 2001; Égert,
2002; Égert, Drine, Lommatzsch, and Rault, 2003; Fischer, 2004; Mihaljek and Klau, 2004;
Égert, Lommatzsch, and Lahrèche-Révil, 2006; Mihaljek and Klau, 2008; García-Solanes,

1 That

is, purchasing power parity (PPP) holds in the tradable sector.
that, as a large body of articles on the subject has been published, we only cite the most recent and/or
relevant papers.
2 Note
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Sancho-Portero, and Torrejón-Flores, 2008).

More recently, the BS hypothesis has also

received renewed attention in developed economies (see, e.g., Cardi and Restout, 2015;
Hassan, 2016; Zhang, 2017; Berka and Steenkamp, 2018; Berka, Devereux, and Engel,
2018).

To date, however, the issue of the BS eect has mostly concerned limited samples of
countries. One reason for this is the absence of long series of internationally comparable

3 The RPROD database provided

productivity measures covering a wide geographical area.

by the Centre d'Etudes Prospectives et d'Informations Internationales (CEPII) aims at lling
this gap by delivering a series of internationally comparable measures of the BS eect over
an extended sample of countries.

While initially the EQCHANGE database (Couharde,

Delatte, Grekou, Mignon, and Morvillier, 2018) relied on the most widely used measure to
capture the BS eectcross-country dierentials in GDP (Gross Domestic Product) per
capitaRPROD adds to this proxy four additional ones.

Specically, the measures of the BS eect included in RPROD compare, for each country
and its main trading partners, ve distinct indicators that proxy trends in relative productivity
of the tradable to non-tradable sectors. The rst two indicators are respectively GDP per
capita and labor productivity measured by GDP per worker, available for 182 countries over
the 1973-2018 period. The third proxy, mainly available for advanced and some emerging
countries, is the consumer-price index (CPI)-to-producer-price index (PPI) ratio.

Finally,

the last two indicators included in RPROD are based on three- and six-sectors' valueadded deators.

Our ve measures of the BS eect use the weighting scheme of the

EQCHANGE database, which takes into account dierent samples of trading partners and
provides two alternatives to weight relative indicators: (i) time-invariant weights calculated
respectively between 2008-2012 and 1973-2016, and (ii) a time-varying scheme based on
non-overlapping ve-year average weights.

By making publicly available a wide range of alternative measures of the BS eect, with
global coverage, RPROD, as a complement to the EQCHANGE database, constitutes a
useful tool to (i) document the presence of a catching-up process in developing/emerging
countries and assess the robustness of the BS hypothesis, and (ii) contribute to the comparison of estimated equilibrium exchange rates and corresponding currency misalignments
across alternative measures of the BS eect. It is important to have in mind that each proxy
carries a dierent set of information. Therefore, we provide some empirical implications of

3 Recently,

the IMF has constructed an annual database of productivity in the traded and non-traded goods
sectors but the geographical coverage includes only 56 countries (Mano and Castillo, 2015). The Groningen
Growth and Development Centre of the University of Groningen has also developed a database that provides
comparisons of productivity at a detailed industry level, the GGDC Productivity Level database. This database
is, however, restricted to a set of thirty OECD countries (Inklaar and Timmer, 2008).

5

CEPII Working Paper

Measuring the Balassa-Samuelson eect: A guidance note on the RPROD database

each measure documented in the literature in order to guide the users of the database in
their choice of indicators.
This guidance note outlines the construction and contents of RPROD by describing the
proxies calculated and compiled by the CEPII to measure the BS eect. To this end, the
rest of the paper is organized as follows. To set the stage, Section 2 proposes a simplied
representation of the BS eect in order to identify its key underlying measures.

Section

3 sets out the framework for calculating the ve measures of the BS eect included in
RPROD. Finally, Section 4 provides some concluding remarks.

2. Identifying measures of the BS eect
Before turning to dene the dierent indicators included in the RPROD database, it is
useful to rst look at the basic measures of the BS eect.

2.1. The intercountry relative price of non-tradable in terms of tradable goods
One way of giving a very simplied representation of the BS eect is to take the example
of two open economiesa catching-up economy and an advanced countrythat produce

T ) and non-tradable goods (NT ).

two types of goods: tradable goods (

p

If we suppose that

the price index ( , expressed in logs) in each economy is a geometric average of traded and
non-traded goods prices, log-dierentiating the expressions for prices yields:




In the catching-up economy:

p = p NT + (1

p

) T

(1)

In the more advanced country:

p



=



p NT + (1

p



) T

(2)

where foreign variables (i.e., variables related to the trading partners) are agged with a
star and the



denotes the rate of change.

is the share of non-tradable goods in the

consumption basket, assumed, for simplicity's sake, to be the same in the two economies.

q

The real exchange rate ( , expressed in logs) between the two economies is, by denition,
the nominal exchange rate adjusted by price levels:


q = s + p p
where

s

(3)

is the exchange rate dened in units of the currency of the advanced country per

unit of the currency of the catching-up economy.

6

CEPII Working Paper

Measuring the Balassa-Samuelson eect: A guidance note on the RPROD database

Then, substituting (1) and (2) into (3) gives:

q = q T +

p



p T )

[( NT



p

pT )]

( NT

(4)

Equation (4) indicates that the appreciation of the real exchange rate in the catching-up
economy can arise from: (i) the increase in the relative price of tradable goods,

q T , and (ii)

the increase in the relative price of non-tradable in terms of tradable goods. Assuming that
PPP holds for tradable goods, the appreciation of the real exchange rate in the catching-up
economy stems from faster rise in the prices of non-tradables relative to tradables compared
to the advanced economy.
The faster rise in the relative price of non-tradable in terms of tradable goods may come
from a variety of factors. According to Balassa (1964) and Samuelson (1964), it results
from higher relative productivity gains in the tradable sector in the catching-up economy.

2.2. The intercountry productivity dierential between the tradable and the nontradable sectors
Assuming that the production functions in the two sectors are of the Cobb-Douglas type,
as in De Gregorio, Giovannini, and Wolf (1994) and Obstfeld and Rogo (1996), we have:

YT
YNT
where

Y

=

=

AT LT KT1
T

T

1
ANT LNT KNT
NT

(5)

NT

(6)

L labor and K capital. represents the share of labor in
and A denotes the total productivity of factors. Under perfect

designates output,

the sectors' value-added,

competition, prices in each sector are thus given by:

PT
PNT

1

1
AT W R

1

ANT W

T

NT

R1

T

NT

T

T

(1

NT (1
NT

T)

(1

NT )

T

(1

)

(7)

NT

)

(8)

R the rate of return on capital. If we consider the
case of a small open economy with perfect capital mobility and PT as the numeraire, then

where

W

=

=

is the unit cost of labor and
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R) is equal

PPP in the tradable goods sector ensures that the rate of return in tradables (
to its world value. Log-dierentiating the expressions for prices yields:


pNT

pT



=



NT w

ANT +

=



AT +

(9)



Tw = 0

(10)

where variables in lowercase are expressed in logarithmic terms. Solving for the dierence,
the increase in the relative price of non-tradable in terms of tradable goods can be written
in the catching-up economy as:


pNT
Assuming for simplicity that

NT
T

pT

=

NT 
AT
T



ANT

(11)

is the same in the two economies, we have:


pNT



pT



=

NT 
AT
T



ANT

(12)

Substituting (11) and (12) into Equation (4) yields the following expression of the appreciation of the real exchange rate:





q = qT +



NT 
(AT
T


A )
T

A



( NT


A



NT )

(13)

Then, if PPP holds only for tradable goods, the appreciation of the real exchange rate in
the catching-up economy will stem from faster relative productivity growth in the tradable
goods sector compared to that of the advanced country.

3. The RPROD database
This section describes the construction of the dierent measures included in RPROD to
assess the BS hypothesis, as well as the sources of data used in the calculations. Table A.1
in the Appendix indicates the country coverage of RPROD for each measure.
The simplied expressions of the BS eect described in Section 2 suggest that it can be
measured by intercountry trend movements either in relative prices of non-tradable to tradable goods (Equation (4)) or in relative productivity of the tradable to non-tradable sectors
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(Equation (13)). However, in the absence of long series of internationally comparable total
factor productivity measures and disaggregated prices, getting good proxies of the BS eect
over an extended sample of countries is a challenge. It is also dicult to accurately separate
the tradable and the non-tradable sectors as there is no direct measure of these sectors.
Given these constraints, RPROD adds four new measures of the BS eect to the EQCHANGE
database. Because RPROD aims to have global coverage, the choice of these measures has
been constrained by the data that can be collected over a large sample of countries. These
measures are based on two sets of indicators: the rst indicator relies on labor productivity
(Section 3.1) and the three others, on relative pricesthe CPI-to-PPI ratio, three- and
six-sectors' value-added deators (Section 3.2).

All these indicators are multilateral and

involve comparisons of a country with its main trading partners. Data on weights associated
with each country's trading partners come from the EQCHANGE database which (i) takes
into account two main groups of trading partners (i.e., 186 trading partners and the top 30
trading partners for each country), and (ii) includes two weighting schemes. The rst one
is time-invariant and consists of two weight sets respectively representative of foreign trade
between (i) 2008-2012, and (ii) 1973-2016. The second weighting system is time-varying
and is essentially based on non-overlapping ve-year average weights (for more details, see
Couharde, Delatte, Grekou, Mignon, and Morvillier, 2018).

3.1. Productivity measures
To assess the BS eect, total factor productivity (TFP) in the tradable and the non-tradable
sectors should be in principle compared.

However, this requires estimation of production

functions at a disaggregated level which is only possible on a limited sample of countries.
For example, Kakkar and Yan (2012) construct measures of sectoral TFP for six Asian
economies (Hong Kong, Indonesia, Korea, Malaysia, Singapore, and Thailand) as Solow
residuals (Solow, 1957) from constant-price domestic currency series of output, capital,
labor shares and hours worked. Berka, Devereux, and Engel (2018) also provide a panel of
traded and non-traded TFP levels for euro-area countries. When productivity growth in the
non-tradable sector is assumed to be constant across countrieswhich is an assumption
usually made in most studiesaggregate productivity measures may be employed as they
are directly proportional to the tradable sector productivity. However, these measures also
require estimation of production functions for each country, which represents an empirical
challenge given the scarcity of capital stock data for many countries.

4 Accordingly, many

studies rely on relative GDP per capita as a proxy for relative productivity in the tradable
sector (see Balassa, 1964; Rogo, 1996; Chong, Jordà, and Taylor, 2012 among others).

4 It

should be noticed that version 8.0 of the Penn World Table introduces measures of capital stock and
TFP since 1950 for a range of countries (https://www.rug.nl/ggdc/docs/capital_labor_and_tfp_in_
pwt80.pdf).
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RPROD reproduces time series on relative GDP per capita converted into dollars expressed
in PPP terms already available in the EQCHANGE database. Data are collected from the
Penn World Table (PWT) 9.0. We update these data and extend them to a larger set of
countries (182) by using the World Development Indicators (WDI, World Bank) and the
World Economic Outlook databases.
Denoting
at time

t:

BS _gdpc

the BS measure based on this rst indicator, we get for a country

GDP ci;t
w
j =1 (GDP cj;t )

BS _gdpci;t = QN

i

(14)
i j;t

GDP ci;t is the GDP per capita in constant 2011 PPP U.S. dollars of country i at
t , and wij;t is country i 's trade-based weights for all its partners j , N denoting the

where
time

number of trading partners.
However, using GDP per capita as a proxy of productivity to measure the BS hypothesis
implies introducing an additional assumption of a stable labor participation rate.

This is

why investigations of the BS hypothesis have also frequently been carried out relying on
relative labor productivity in order to capture total-economy productivity dierentials (see
Hsieh, 1982; Marston, 1986; Canzoneri, Cumby, and Diba, 1999; Schnatz, Vijsellaar, and
Osbat, 2004; Bénassy-Quéré, Béreau, and Mignon, 2009 among others).
In this respect, RPROD provides series of relative labor productivity.

We measure labor

productivity as GDP per worker in constant 2011 PPP U.S. dollars. This indicator presents
the main advantage of being available for a wide range of countries over a large time period.
GDP per person employed, expressed in PPP, is calculated using PWT 9.0 for the 1973-

5 The 2015-2018 period is lled up using the International Labour Organization
6
(ILOSTAT) database, which also provides the output per worker.
2014 period.

BS _gdpw
i at time t :

Denoting

the BS measure based on this second indicator, we get for a country

GDPi;t =Li;t
w
j =1 (GDPj;t =Lj;t )

BS _gdpwi;t = QN
where

Li;t

GDPi;t

is the GDP in constant 2011 PPP U.S. dollars of country

denotes total employment (number of engaged people) of country

5 PWT

(15)

i j;t

i

i

at time

at time

t.

t , and

9.0 can be downloaded via the University of Groningen webpage at: https://www.rug.nl/ggdc/.
statistics are available at: https://www.ilo.org/ilostat/.

6 ILOSTAT
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Ricci, Milesi-Ferretti, and Lee (2013) and Caputo (2018) argue that using GDP per worker
in assessing the BS hypothesis can be misleading. Indeed, if the catching-up country benets
from equal productivity growth in both the tradable and non-tradable sectors, the resulting
rise of the output per worker will have in the BS framework a neutral eect on the real
exchange rate.

3.2. Relative prices
To account for the aforementioned sectoral developments, various studies rely instead on
the relative price of non-tradable to tradable goods to assess the relevance of the BS
eect. Indeed, in the BS model, the relative price of non-tradable goods is predicted to be
independent of preferences over tradable and non-tradable goods and completely determined
by the total factor productivity dierential between the two sectors.

The CPI-to-PPI ratio
A usual solution is to consider the ratio of the Consumer Price Index (CPI) to the Producer
Price Index (PPI) for the home country relative to the CPI-to-PPI ratio for the country's
major trading partners as in Alberola, Cervero, Lopez, and Ubide (1999), Alberola (2003),
Bénassy-Quéré, Béreau, and Mignon (2009), and Ricci, Milesi-Ferretti, and Lee (2013).
Following this strand of the literature, the RPROD database provides a dataset on the
relative CPI-to-PPI ratio for a sample of 72 advanced and emerging countries (Table A.1 in

7 The primary source for the CPI and PPI series is the International Financial
8
Statistics (IFS) database from IMF. Additional sources for some countries are described

the Appendix).

in Table B.2 (for PPI) in the Appendix.

BS _cppi the BS measure based on the relative CPI-to-PPI ratio, we
get for a country i at time t :
Specically, denoting

BS _cppii;t = (cpii;t ppii;t )
where

N
X
j =1

wij;t (cpij;t ppij;t )

(16)

cpii;t and ppii;t respectively denote the CPI and PPI of country i at time t expressed

in logarithmic terms.

7 The

time coverage of this indicator is constrained by PPI data availability. For this reason, the CPI-to-PPI
ratio is mainly available for advanced economies over the 1973-2018 period, while the time coverage is more
sparse for other countries.
8 For Argentina, for the years 2017 and 2018, we extract PPI from INDEC (Instituto Nacional de Estadisticida). For the sake of completeness, see also Couharde, Delatte, Grekou, Mignon, and Morvillier (2018) for
additional sources regarding CPI series over the 1973-2016 period.
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The reasoning behind using this ratio is that it proxies changes in the relative price of
non-tradables to tradables, as PPI mainly concerns tradables' prices, whereas CPI covers
essentially non-tradables' prices.
To what extent does the use of relative prices instead of productivity measures aect
conclusions on the BS eect and equilibrium exchange rates?

Égert, Lommatzsch, and

Lahrèche-Révil (2006) show that these two measures lead to opposite real exchange rates'

9

behaviors for OECD countries.

Likewise, Dunaway, Leigh, and Li (2009) nd that the

relative productivity variable measured by the CPI-to-PPI ratio instead of by relative GDP
per worker leads to a decline in the undervaluation of the Renminbi real exchange rate by
almost 24 percentage points. However, Alberola (2003) argues that, although the CPI-toPPI ratio is not completely satisfactory, it can be chosen as a proxy for relative sectoral
productivity as long as an extended, reliable series for productivity is lacking.

Sectoral value-added deators
A less approximate approach is to dene the sets of tradable and non-tradable sectors. The
relative price of non-tradables to tradables is then calculated by using sectoral deators and
by weighting tradables and non-tradables by their value-added shares in total output. This
approach implies, however, some form of assessment to determine to what extent a sector

10

can be qualied as tradable or non-tradable.

Dierent methods of decomposition have been suggested in the literature.

The rst ap-

proach relies on measuring the tradability of a good which consists in evaluating the extent
to which a good, or a set of goods, is actually traded. That is precisely the approach followed by De Gregorio, Giovannini, and Wolf (1994) who classify a sector as tradable when
at least 10% of total production across all countries of their sample (14 OECD countries)
is exported.

11

A second approach attributes non-tradable goods to the service sector, and tradable goods
to the primary and manufacturing sectors.

This decomposition is usually considered as

broadly consistent with De Gregorio, Giovannini, and Wolf (1994)'s tradability measure
(Betts and Kehoe, 2001).

However, as pointed out by Lombardo and Ravenna (2012),

9 For

those countries, relative price adjustments induce a real appreciation, while productivity gains lead to a
depreciation of the real exchange rate.
10 The diculty of accurately separating the tradable and non-tradable goods sectors is also widely discussed
in the literature focusing on the role of the relative price of non-tradable goods in accounting for real exchange
rate uctuations (see the seminal and most cited paper of Engel (1999)).
11 Note that some studies (Bems, 2008; Lombardo and Ravenna, 2012) rene this tradability measure in two
ways. First, they adopt a country-specic threshold, due to varying weights of the non-traded goods across
countries (Engel, 1999). Second, they measure the tradability of a good according to the wholesale and retail
trade sector (which, in this case, is assumed to produce non-tradable outputs).
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assuming all service industries as dealing in non-tradable goods has some drawbacks. Indeed,
given that several services are increasingly traded internationally, this assumption can lead,
in the case of most countries, to lower values of the tradable share in total output. The
solution is to draw on a more disaggregated sectoral decomposition, as in some studies
based on a six-sector disaggregation (MacDonald and Ricci, 2005; Lee and Tang, 2007;
Ricci, Milesi-Ferretti, and Lee, 2013; Caputo, 2018).
Following this second approach, RPROD includes three- and six-sectors' value-added deators to track the evolution of the relative price of non-tradables to tradables.

The

three-sectors' value-added deator is based on the (i) agricultural, (ii) industrial, and (iii)
services sectors.

12 Total services are used to represent the non-tradable sector, whereas

manufacturing and agriculture are taken together to represent the tradable sector (Choudhri
and Khan, 2005; Bénassy-Quéré, Béreau, and Mignon, 2009).
For a country

i,

the price index of value added at time

t

for each sector

k (P V Aki;t )

is

calculated by dividing the value added at current prices by the value added at constant
prices in the accounting period and the considered sector, using 2010 as base year.

BS _def 3 the BS measure based on three-sectors' value-added deators, we get
for a country i at time t :
Denoting

BS _def 3i;t = pvai;t
where

N
X
j =1

w  pvaj;t )

( ij;t

(17)

pvai;t is the value-added deator of country i expressed in logarithms: pvai;t =
agr (1 )pvaind ; serv , agr and ind respectively denote services, agriculture
pvai;t
i;t

serv
pvai;t

and industry.

is the share of agriculture in the tradable sector, computed as the ratio

between agriculture value added and the total value added of agriculture and industry.
In the six-sector disaggregation, the following sectors are distinguished:

(i) agriculture,

hunting, forestry, shing; (ii) mining, manufacturing; (iii) construction; (iv) wholesale,
retail trade, restaurants and hotels; (v) transport, storage and communications; and (vi)
other activities.

13

Following De Gregorio, Giovannini, and Wolf (1994)'s classication,

construction, wholesale, retail trade, restaurants and hotels, and other services are classied
in the non-tradable sector, while agriculture, manufacturing, mining, utilities, and transport
are treated as tradable goods.

12 Agriculture

corresponds to International Standard Industrial Classication (ISIC) divisions 1-5 and includes
forestry, hunting, and shing, cultivation of crops and livestock production. Industry corresponds to ISIC
divisions 10-45, and services to ISIC divisions 50-99. See Table B.3 in the Appendix.
13 The description of the divisions associated with each of these sectors is available in Table B.3 in the
Appendix.
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To derive the six-sectors' deator, we follow Lee and Tang (2007) and compute country-

!i;k ), measured by its value-added share in total output:

specic weights for each sector (

PT
=1 V Ai;k;t
!i;k = P tP
T
k2h ( t =1 V Ai;k;t )

h denotes the nature of the sector k
tradable (NT ) sector.
where

(18)

under consideration, i.e., tradable (

T ) or non-

NT ) and
pvai;t

i

For each country , the aggregated value-added deator of the non-tradable (
tradable (

T ) sectors is then calculated as a weighting average of value-added deators
pvai;t

for respectively all non-tradable sectors and all tradable sectors:

NT
pvai;t

=

T =
pvai;t

where

k , pvaNT
pvai;t
i;t

and

T
pvai;t

X
k 2NT

X
k 2T

k )
!  pvai;t

( i;k

(19)

k )
!  pvai;t

(20)

( i;k

are expressed in logarithmic terms.

BS _def 6 the BS measure based on six-sectors' value-added deators, we get
for a country i at time t :

Denoting

NT
BS _def 6i;t = (pvai;t
Data used to compute the

T)
pvai;t

N
X
j =1

wij;t (pvaj;tNT

pvaj;tT )

(21)

pva series are extracted from the WDI database of the World

Bank. The current and constant value added used to compute the six-sectors' value-added
deators are taken from UNCTAD. The proxy

BS _def 3 is available

for the majority of

countries until 2017, the starting date depending on the considered country.

Turning to

BS _def 6, it is available over the 1980-2017 period for the majority of countries (see Table
A.1).
It is worth mentioning that, as highlighted by Égert, Drine, Lommatzsch, and Rault (2003),
the main problem in using relative price ratios is that their variation can also be caused by
factors other than the BS eect such as higher demand for non-tradable goods,

14 To

14 indirect

deal with the importance of demand-side considerations in explaining the evolution of the relative price
of non-tradable goods, Asea and Mendoza (1994) use the Hodrick-Prescott lter in order to extract the

14
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taxes (which are included in the calculation of CPI but not in that of PPI), the adjustment of
regulated prices (which mostly concerns non-tradables) and quality changes in non-tradables
and tradables. This means that the resulting changes in the ratio of two price series can

15

potentially be misinterpreted as reecting changes in productivity.

4. Conclusion
Empirical studies that estimate the BS eect usually provide conicting evidence. As argued in the literature, these puzzling ndings can be explained by the invalidity of the
several underlying assumptionssuch as law of one price in traded goods, intra-economy
labor mobility, perfect capital markets and/or slow productivity growth in the non-tradable
sectorwhich may undermine the prediction of the BS hypothesis. Alternatively, the puzzle can stem from empirical issues. The only way to check the BS hypothesis is to rely on
proxies of productivity in the tradable and the non-tradable sectors. Identifying a BS eect
may thus crucially depend on the choice of a particular measure.

This note focuses on this latter issue, by presenting the construction and contents of
RPROD. This new database, which complements EQCHANGE, is the rst attempt to
provide several measures of the BS eect for a wide range of countries, spanning up to
more than 40 years.

The RPROD database includes ve distinct proxies of the BS eect. Regarding the rst
two measures, RPROD delivers consistent series of relative GDP per capita and relative
labor productivity for 182 countries over the 1973-2018 period. The third measure relies
on the relative CPI-to-PPI ratio which aims at comparing changes in the relative price of
non-tradable goods of a country to those of its trading partners.

However, due to the

weak availability of PPI series for developing economies, this indicator is mainly available
for advanced and emerging countries.

Finally, accounting for the existing literature, the

RPROD database encompasses two measures based on tradable and non-tradable sectors'
value-added deators: the rst one relies on a broad decomposition of tradable and nontradable goods based on the three following sectors: agriculture, industry, and services; and
the second one relies on a narrower six-sector decomposition. Variants of these measures
are also available according to dierent weighting schemes associated with each country's
main trading partners.

long-run trends from short-run movements. More generally, testing a cointegration relationship between real
exchange rates and relative prices provides a statistical way to separate the BS adjustment mechanism from
short-term considerations.
15 See also Engel (1999) for a list of the main drawbacks linked to the CPI-to-PPI ratio, and Chinn (2006)
regarding the use of CPI as a measure of non-tradable prices.

15
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Although price indexes and productivity measures are provided consistently at a disaggregated level for the OECD countries, there is no such comprehensive coverage of industries
and years for developing economies.

Overall, the ve indicators included in the RPROD

database should be used mainly for sensitivity or robustness analyses when investigating
the relevance of the BS eect and/or when estimating equilibrium exchange rates and
corresponding currency misalignments.
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1,2,3,4,5 Algeria

1,2,3,4,5 Argentina

1,2,3,4,5 Armenia

Austria

Belgium

Canada

1,2,3,4,5 Egypt

1,2,4,5

1,2,3,4,5 Estonia

Luxembourg

Malta

Netherlands

17

1,2,3,4,5 Guatemala

1,2,3,4,5 Hungary

2,3,4,5

1,2,3,4,5 Indonesia

Norway

Portugal

Singapore

Slovenia

1,2,3,4,5 Latvia

USA

Bahrain

Barbados

Bangladesh

1,2,3,4,5 Bhutan

1,2,3,4,5 Benin

1,2,3,4,5 Belize

2,3,4,5

2,3,4,5

2,3,4,5

1,2,3,4,5 Bahamas

1,2,3,4,5 Azerbaijan

1,2,3,4,5 Aruba

1,2,3,4,5 Antigua and Barbuda

Sri Lanka

Ukraine

1,2,3,4,5

1,2,3,4,5

1,2,3,4,5

1,2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5
Viet Nam

Venezuela

1,2,3,4,5 Uruguay

2,3,4,5

1,2,3,4,5 Turkey

1,2,3,4,5 Tunisia

1,2,3,4,5 Thailand

2,3,4,5

Botswana

Burundi

2,3,4,5

2,3,4,5

Dominica

Haiti

Lesotho

2,3,4,5 Malawi

2,3,4,5 Madagascar

2,3,4,5 Libya

2,3,4,5 Liberia

4,5

2,3,4,5 Lao PDR

2,3,4,5 Kyrgyzstan

2,3,4,5 Kuwait

2,3,4,5 Kiribati

2,3,4,5 Kenya

2,3,4,5 Iraq

2,3,4,5 Iran

2,3,4,5 Honduras

4,5

2,3,4,5 Guyana

2,3,4,5 Guinea Bissau

2,3,4,5 Guinea

2,3,4,5 Grenada

2,3,4,5 Ghana

2,3,4,5 Gambia

2,3,4,5 Gabon

Fiji

2,3,4,5 Ethiopia
4,5

Côte d'Ivoire

Djibouti

Cuba

3,4,5

Mauritania

Marshall Isds

2,3,4,5 Mali
4,5

2,3,4,5

Papua New Guinea

Oman

Nigeria

Niger

Nicaragua

Nepal

Namibia

Myanmar

Mozambique

Montenegro

Mongolia

Moldova Republic

Mauritius

Qatar

Saint Lucia

Saint Kitts and Nevis

Rwanda

2,3,4,5

2,3,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

3,4,5

3,4,5

2,3,4,5

2,3,4,5

Saudi Arabia

Syria

Swaziland

Suriname

Sudan

Solomon Isds

Sierra Leone

Seychelles

Senegal

Togo

Tanzania

Tajikistan

2,3,4,5

2,3,4,5

2,3,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

Zimbabwe

Zambia

Yemen

Vanuatu

Uzbekistan

Uganda

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

United Arab Emirates 2,3,4,5

Turkmenistan

Trinidad and Tobago

1,2,3,4,5 Tonga

2,3,4,5

2,3,4,5

2,3,4,5

Sao Tome and Principe 2,3,4,5

1,2,3,4,5 Samoa

2,3,4,5

2,3,5

2,3,4,5

2,3,4,5

1,2,3,4,5 Paraguay

2,3,4,5

3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

2,3,4,5

4,5

2,3,4,5

2,3,4,5

2,3,4,5

Equatorial Guinea 2,3,4,5

Congo Democratic Republic 2,3,4,5 Maldives

Congo

Comoros

Chad

1,2,3,4,5 Central African Republic

1,2,3,4,5 Cayman Islands

1,2,3,4,5 Cameroon

1,2,3,4,5 Cambodia

1,2,3,4,5 Cabo Verde

2,3,4,5

1,2,3,4,5 Burkina Faso

1,2,3,4,5 Brunei Darussalam

2,3,4,5

2,3,5
3,4,5

Note: 1, 2, 3, 4 and 5 respectively indicates that the CPI-to-PPI ratio, the three-sectors' deator, the six-sectors' deator, the GDP per worker (labor productivity), and GDP per
capita in constant 2011 PPP USD is available for the country under consideration.

1,2,3,4,5 Kazakhstan

1,2,3,4,5 Korea Rep

United Kingdom

Sweden

Switzerland

1,2,3,4,5 Jamaica

1,2,3,4,5 Jordan

Spain

India

1,2,3,4,5 Georgia

New Zealand

Slovakia

1,2,3,4,5 South Africa

1,2,3,4,5 Dominican Republic 2,3,4,5

1,2,3,4,5 Ecuador

El Salvador

Afghanistan

Developing
1,2,3,4,5 Angola

2,3,4,5

Table A.1  RPROD coverage

1,2,3,4,5 Russian Federation 1,2,3,4,5 Bolivia

1,2,3,4,5 Romania

1,2,3,4,5 Serbia

Japan

1,2,3,4,5 Czechia

Philippines

Peru

1,2,3,4,5 Poland

2,3,4,5

2,3,4,5

1,2,3,4,5 Panama

Italy

1,2,3,4,5 Costa Rica

1,2,3,4,5 Croatia

1,2,3,4,5 Colombia

Greece

Israel

1,2,3,4,5 China

Germany

Ireland

1,2,3,4,5 Chile

France

Iceland

1,2,3,4,5 Bulgaria

Finland

Pakistan

1,2,3,4,5 Brazil

Denmark

2,3,4,5

1,2,3,4,5 Bosnia Herzegovina 1,2,3,4,5 Morocco

1,2,3,4,5 Mexico

1,2,3,4,5 Malaysia

1,2,3,4,5 Macedonia TYFR

1,2,3,4,5 Lithuania

1,2,3,4,5 Lebanon

Cyprus

China Hong Kong SAR 1,2,3,4,5 Belarus

1,2,3,4,5 Albania

Emerging

Australia

Advanced

A. Database coverage
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B. Data: secondary sources
Table B.2  Producer Price Index (additional sources)

Country

Period

Source

Albania

2017, 2018

INSTAT

Armenia

2017

ARMSTAT

Belarus

2017, 2018

BELSTAT

Cyprus

2017, 2018

GOVCY

El Salvador

2015-2018

BCR

France

1995-1998

OECD

Greece

1981-1994

OECD

Israel

1995-2018

OECD

Malta

2017, 2018

NSO

Nicaragua

2017

BCN

Portugal

1990-1999

OECD

Russia

1998-2018

OECD

South Africa

1973-1979

OECD

Notes:OECD: Organisation for Economic Co-operation and Development
INSTAT: Institute of Statistics | http://www.instat.gov.al/
ARMSTAT: Armenia Statistical Committee of the Republic of Armenia | https://www.armstat.am/en/
BELSTAT: National Statistical Committee of the Republic of Belarus | http://www.belstat.gov.by/en/
GOVCY: Statistical service of the Republic of Cyprus http://www.mof.gov.cy/mof/cystat/statistics.
nsf/index_en/index_en
BCR: Banco Central de Reserva de El Salvador | https://www.bcr.gob.sv/eng/
NSO: National Statistics Oce | https://nso.gov.mt/en/Pages/NSO-Home.aspx
BCN: Banco Central de Nicaragua | https://www.bcn.gob.ni/
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Table B.3  Six sectors' classication
Sector

Divisions

Agriculture, hunting, forestry, shing

01-05

Mining, manufacturing, utilities

10-41

Construction

45

Wholesale, retail trade, restaurants and hotels

50-55

Transport, storage and communications

60-64

Other activities

65-99

Source: International Standard Industrial Classication of All Economic Activities (ISIC), Revision 3.1,
United Nations.
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