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Abstract:

This article aims at analyzing the problem of realchange rate appreciation and
competitiveness in the EU's ultra-peripheral regibg the case study of La Reunion Island.
After describing economic characteristics of threrdeh overseas department, such as the
large deficit of the trade balance, this articl®ki® for explanation by calculating and
examining the statistical properties of the Redé&ifve Exchange Rate (REER). Our results
show that this rate is stationary around a trerdi@ovides evidence of i) an appreciation of
the REER, but ii)) no permanent overvaluation of tuerency. These two results can be
explained by the economic catch-up of La Reunioaratterized by gains in relative
productivity, and by the dynamics of the terms mdde and a permanent increase in the
transfers from metropolis.
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Real exchange rate and competitiveness of an EUtsadperipheral region:
Reunion Island

1. Introduction

The outermost regions of Europe, with more thanilfams of inhabitants (Eurostat, 2011),
represent a particular challenge for the Europedegration. Located in the Atlantic and
Indian Oceans, in the Caribbean Sea and in Soutkridey these regions are eloquently
defined along remoteness, small size, economic milmey on a few products and
insularity’These ultra-peripheral regions are the four Frenarseas departments (Reunion,
Guadeloupe, French Guyana and Martinique), twougadse autonomous regions (Azores
and Madeira) and one Spanish autonomous commuBapgry Island$) The Euro is the
official currency in these regions, which is problgic in term of competitiveness when
exchange rate changes, driven by the overall siuaif the Euro Zone, are disconnected
from economic fundamentals in these islands. Abtualtra-peripheral regions may face the
same problem than some Southern European countries.

Obviously, overseas departments receive transfesm fthe metropolitan country that
represent a major difference, but this advantagddctade away in a near future. Austerity
and budget constraints in Europe will inevitablgdeto a reduction in transfers and many
politicians in ultra-peripheral regions fear toda@n important instrument of adjustment. With
less transfers, economic conditions of developneant deteriorate with increasing risks of
instability and poverty. In this context, a stroBgro is devastating for exports but brings
purchasing power on imports that characterizedetihegions. The current article focuses on
La Reunion Island that is representative of maropbl@ms encounter by an ultra-peripheral
region. Conclusions that can be drawn from our ystaday contribute to the debate on
specialization and suboptimal monetary union.

Basic development indicators show that despiteifsignt improvements, gaps between La
Reunion and its metropolitan patron remain rel&ivarge. Concerning the GDP per capita,
according to INSEE [The French Statistical Officttle level of La Reunion represents only
37% and 59% of the national average in 1985 and 2@8pectivel§, Furthermore these
results are supported in all the three dimensidrnthe Human Development Index, health,
education and standard of living (Goujon, 2008,2®udrie, 2012).The vulnerability of this
small island is also pronounced in the externaletision (Candau et al., 2012). The export
rate is particularly low, averaging 6% of GDP in080and the ratio of exports to imports is
stable around 6-7% only since the beginning ofii®@0s. The current trade balance deficit
increased continuously over the last three dectdesceed 25% of GDP in the late 2000s.

See Article 299 of the European Community Treaty.

’0On 11July 2012,the European Council recommendedMagotte (French department in the Indian Ocean)
take the status of an “ultra-peripheral regionttef European Union as ofl January2014.

#18200 € against 30700 € in 2008.



Such economic results would suggest a lack of ctiiyemess. In order to analyze such a
possibility for La Reunion, we adopt in this ai@d medium run macroeconomic perspective.
More precisely, we calculate a usual indicatorniteinational economics, the Real Effective
Exchange Rate (REER, Hinkle and Nsengiyumva, 1888jnst the major trade partners over
the last decades. We find that REER fluctuatiossltérom changes in the nominal exchange
rate but also from inflation rate differentials Wween La Reunion and its trade partners.
Moreover, the REER shows an appreciation trends Thitcome should imply a loss in
competitiveness if not caused by an improvementunmdamentals, as an increase in the
relative productivity. So, we try to identify wheththis appreciation trend is associated to an
equilibrating or a disequilibrating movement.

In a first step, using quarterly data, we followjtieal and Lopez (2013) and verify that there
is no structural break in the REER series. Thencare use a set of standard unit root tests
(Dickey, Fuller, 1981; Phillips, Perron, 1988; Kwkawski et al., 1992; Elliott et al., 1996;
Ng, Perron, 2001),which show that La Reunion’s RE&Rtationary around a deterministic
trend. In a second step, using annual data, weotrgxplain the appreciation trend by
estimating an equation for REER’s fundamentalsuReshow that REER is driven by gains
in productivity, terms of trade and public transfer

In a third step, REER misalignments are computethagyap between observed REER and
the equilibrium REER defined as a simple deternimisend or as the predicted REER from
the equation of REER’s fundamentals. Both methadsal similar phases of misalignments,
and estimated misalignments are found to be small.

The rest of the paper is as follows. Section 2 gseveral stylized facts about the structure of
La Reunion’s foreign trade and the catching upoeféd work. Section 3 presents analytical
elements of the REER. Section 4 reports computaitodrihe bilateral and multilateral levels
of the real exchange rates for La Reunion ovemptreod 1990-2010. Section 5examines the
statistical properties of the REER using the déferunit root tests mentioned above. In this
section, we also introduce a first estimation & REER misalignment. Finally, Section 6
concludes.

2.  Trade structure and trade performances of A Reunion

The weak economic performances of La Reunion Isl&wad been studied both at
microeconomic and long term macroeconomic persgex{iDimou, 2004, Jean-Pierre, 2007).
Here we adopt a medium run macroeconomic persgebiyvfocusing on the international
competitiveness Indeed, as showed below, La Reunion’s economghiaracterized by a

large trade balance deficit, which is a usual scisfog a deficiency in competitiveness.

La Reunion’s trade balance (trade with the metitgol France being included) has
experienced a permanent deficit for four decadegi(E 1). Since the 1980’s, this deficit has

“We focus on price competitiveness only, excludiog-price competitiveness dimensions (quality, menke

).



progressively widened and exceed four billion euro008. In percentage of GDP, the
deficit is globally stable around 28%. This sitoatiis mainly explained by weak exports,
which amount €0.259 billion only in 2008, compateda level of imports of €4.53 billion.
Consequently the ratio of exports to imports isyMew, falling below 10% at the end of the
1980’s and stabilizing around 6-7% in the last tlecades.

Insert Figure 1

Figures 2a and 2b highlight the overwhelming weghinetropolitan France in both imports
and exports. After France, La Reunion’s importgiioate from Asia, the European Union and
South Africa, while exports are oriented towarddidan Ocean’s partners, Asia, the European
Union and the United States.

Insert Figures 2a and 2b

The last characteristic of La Reunion’s trade come¢he structure of traded goods. Imported
goods essentially consist in final consumption goathile exports include mainly agrofood

products (sugar is still the first exported goodl)France is not considered, the profile of
exports does not change but imports are now lardetyinate by industrial products (Figure

3).

Insert Figure 3

The main conclusion is that La Reunion’s trade @ty dominated by goods that are highly
exposed to international competition. Domestic stconption significantly depends on
imported goods as local firms only supply half lné domestic demand. Moreover, their local
firms’ market share stagnates since several ydansrdan and Parain, 2009). This external
dependence is associated to a structural weaknésexports resulting from an
underdeveloped industrial sectotraditionally explained by structural handicaptkéd to
insularity or/and developmental strategies (DinQ04; Bayon, 2007). Nevertheless, while it
is often neglected in the context of regional ecois, a real overvaluation of the local
currency would be a usual suspect for an extemralpetitiveness worsening (as discussed in
Hoarau, 2000).

3. Defining an indicator of macro-economic competiveness for La Reunion Island
We give particular attention to the price/cost cefitiveness, which can be defined as the

ratio of production costs or prices between coesfrexpressed in a common currency. The
usual indicator is the real exchange rate (RERY)ithasually built on the basis of consumer

°Excluding metropolitan France, the deficit reacB&sb billion, with exports at 0,15 billion and im® at €
1.75 billion in 2008. The associated ratio of expdo imports was 8.6%.
®Taking into account services does not change sigmifly this finding.



prices indices, instead of the prices of intermslty traded goods, capturing a more extended
notion of competitiveness.

3.1 Measures of the RER

Many definitions of the RER exist, that can be gatld under two broad categories (Edwards,
1988). The first category is based on purchasingep@arity, leading to the “external” RER
(ERER) that aims at measuring the country's extercampetitiveness, i.e. the
competitiveness of a country compared to its forgigrtners. The external RER is computed
as the ratio of the world prices to domestic prieggpressed in the same currency, N.P/P*, N
being the nominal exchange rate (number of foragrrency units per unit of domestic
currency), P* an index of world prices and P areindf domestic prices. Then, an increase in
N (a nominal appreciation) or in P/P* (a fasterr@ase in domestic prices compared to
foreign prices) generate a real appreciation, &odld cause a loss of competitiveness of the
domestic economy.

The second category is based on the dependentragaroScandinavian model (Salter 1959,
Swan 1960, Aukrust 1977). It leads to the “intermahl exchange rate (IRER), which aims at
capturing the country “internal competitivenessg, the incentives to produce tradable goods
(exportable and importable goods) compared to remhable goods. Formally, the IRER is
computed as the relative pricar#Pr with Pyr the prices of non-tradable goods andtlire
prices of tradable goolisAn increase in the IRER encourages productiomarf-tradable
goods rather than traded goods, resulting in regsutransfers to the non-tradable goods
sector and therefore a lower capacity to export androduce import-substitutable goods,
resulting in a loss of competitiveness. Arguably; & small developing country, tradable
goods prices are determined on the world marketshat external competitiveness depends
only on internal incentives to produce tradabledyoo

3.2 The analytical relationship between the measofeRER

For La Reunion Island, the dependent economy meekshs rather appropriate. However, as
in most of the empirical analysis, the measure weduis the ERER since data are more
available than for the IRER. In the following, weaenine the relationship between these two

measures to conclude that the choice of the ERE&dsant in our cade

The ERER is equal to:

"As noted by Chinn (2006), "[...] there are numermesasures of effective exchange rates. There Emple
answer to the question of which one is the besthd®athe selection of the effective exchange nagasure
depends upon the economic issue being analyzedhrfCB006, pp. 126)We will discuss this furtherthe
following for the case of La Reunion.

®Defining a synthetic price index of tradable (expbte + importable) goods makes sense when terrtraaé
are not affected by significant changes.

®This relationship is discussed in Hinkle and Mdn{i€99).
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an increase in the ERER signals a real appreciatidhe currency. The prices level in the
domestic country P and in foreign countries P* lbarexpressed as a combination of the price
of tradable goods and of the price of non-tradgbleds:

P =P’ A" ancP" =R’ R @
With 6 andA the shares of tradable sectors in the domestictopand abroad respectively.

Substituting® andP’in relation (1), we get

6 pa-o)
— T,t*" NTt
ERER =N, —P*A ) (3)
Tt NTt

ERER _ Nt'Pr,t (PNT,I/PT,I )(1_0) Nt'Pl"t |REF§1_€)
v |t < ey = P | IRER® 4)
(PNT,t /PT,t ) Tt F{

B

The ERER is therefore a combination of three corepts (i) the relative price of tradable
goods between the domestic and foreign countrigshé IRER in the domestic country, (iii)
the IRER in foreign countries. Then, the ERER dr@ldomestic IRER would systematically
follow the same dynamics under two conditions.

The first condition is the law of one price fordedle goods which leads the prices of tradable
goods between countries to equalize. In this case,

N -Pry = Plf,t 5)
The first term of equation (4) is then equal tadg the equation (4) reduces to:

_ IRER*?

RER = IRER "

(6)

The second condition is that changes in the foréR#ER are negligible compared to changes
in the domestic IRER. In the simplified case whitiere is no change in IRER*, the changes
in the ERER are proportional to those of the dommdRER. If the two conditions are met,
the use of the ERER is relevant because it is@effily general to capture both external and
internal price-competitiveness of the economy.



4. The real exchange rate of La Reunion Island

Although La Reunion Island is not an independeninty, the small-economy model can be
applied because of its remoteness from the meitapotountry. The only drawback might
concern the currency since this overseas territag/the same than its main trading partner
(France and the Euro-zone). Therefore, contrastimigy other similar territories with
independent currency (like Mauritius), La Reuni@nimot pursue an autonomous monetary
policy. The use of the French Franc and of the Esmce 1999 imposes that its
competitiveness (against its other euro-zone pasfne impacted by the fluctuations of the
exchange rate of the euro against the currencigs partners. However, even in this field, La
Reunion’s case is not so different from the onesaintries that have abandoned their own
currencies for an international currency (dollatizza, euroization) or that have opted for an
anchor to a "strong" currenc¥.

The computation of the ERER for La Reunion finddllows a standard method. Against the
euro-zone countries, competitiveness only depemndthe inflation differential. Against the
other partners, competitiveness is function of lbthinflation differential and the change in
the (bilateral) nominal exchange rates.

4.1. The real effective exchange rate

Country competitiveness can be studied with resfgeetach trading partner or to a group of
partners, i.e. using bilateral RERs or a multilat&ER, the so-called real effective exchange
rate (REER).

The REER is defined as the geometric average diitageral RERs:

n ol n
REER = |_J {N,éu,i-%} with 2, wi=1 (7)
Where Neyi is the index of the bilateral nominal exchangee raétween the currency of
country i and the La Reunion euro (number of fareigrrency units for 1 euro).{fand P
are La Reunion’s and foreign country’s consumppdnoe index respectively. The weighis
reflect the trade structure of La Reunion, limitedthe firstn trade partnefs. An increase
(decrease) in the REER is a real appreciation ébggtion) of La Reunion’s currency. The
REER can be decomposed into two components, thénabeffective exchange rate (NEER,
the geometric average of the bilateral nominal argle rates), and the effective relative price
index (ERP, the geometric average of the relatineep):

YFew studies are dedicated to the competitivenesmafl insular and possibly dependent territorfighvards
and Magendzo (2001, 2006) find that “dollarizedustries, including dependent territories or colsnie
experienced a lower rate of inflation and a low&P&growth than non-dollarized ones; but a similar
macroeconomic volatility.

YSee appendix 1 for details.



REER = NEER.ERP

] n ol
with NEER=|:J {Nréu/i }m' and ERP:D {PP—} (8)

Data availability allows the REER to be computediast 20 trading partners gathering 87%
of La Reunion’s trade in 2000. Figure 4 reportsnges in the computed NEER, ERP and
REER for La Reunion.

The ERP shows a downward trend over the periodnmgéhat inflation in La Reunion is
lower than foreign inflation, which contributes tioe depreciation of the REER, while the
NEER shows an upward trend. Altogether, the changee NEER dominates, pushing the
REER to appreciate, signaling a possible loss mpmiitiveness especially from the early
2000s.

Insert Figure 4

However the change in the REER may mask dispantiéis regard to partner countries,
which can be revealed only through the examinaticthe bilateral RERs.

4.2. Bilateral real exchange rates

A logarithmic form of equation 7 ensures that tealreffective exchange rate is a linear
combination of bilateral rates. It may be useful distinguish bilateral RERs, against
developed countries, and against developing castri

R[ — ( Nt'PT,t J (PNT,t/PT,t )1_9
* ) * * 1_/] )
PT't (PNT,t / PT,t)
In the case of perfect competition, and assumingléy in average cost and marginal cost

(constant returns), firms set prices at the le¥einit costs (wages adjusted for labor
productivity) in each sector:

Consider equation (4),

P =w/a;
Pur = Wyr /ayr )
P =w /a;

PNT = Wyr / ayr

wherew; ancw,; are the wage rates in the sectors of traded andraded goods@. and &ne

the productivities of these two sectors. Combineggations (4) and (9) and assuming
equality of traded goods prices (law of one pri¢kg real exchange rate expressed in first
difference becomes:



F\)[ == 6)'[WNT —Wr+ar - aNT] - (1_/])'|_W:\IT _W? + a; _a:\lTJ ' (10)

where X, = ALogX,. Equation (10) gives the dynamic of each real arge rate of Reunion

reuli

vis-a-vis its partners, developed and developinghtrtes. This rate |5{N f} .

4.2.1. Competition with developed countries

R = (1-0)|@ —ay) - (& -ay)] (11)

An increase in the real exchange rate will resainf higher productivity gains in the traded
good sector of La Reunion. This is the so-calleth&ma/Samuelson productivity bias, which
can explain a continuous appreciation of the réfaceve exchange rate of La Reunion (see
Figure 4).This conclusion may emerge from the olzgern of the limited changes in bilateral
RER vis-a-vis Germany and France (see FigureSaMiss France, only the inflation
differential explains the changes in the RER beeanfsthe common currency (Franc and
Euro). For the same reasons, bilateral RER chaagebmited since 1999 with the adoption
of the Euro. Inflation in La Reunion however isrsfgcantly lower than inflation in Belgium,
Netherlands, Italy, and especially in Spain, legdlta Reunion to benefit from a real
depreciation vis-a-vis these countries (around Y¥3@-vis Spain).

Insert Figure 5

Conversely, the trend observed since the early 200Milateral RER vis-a-vis countries
outside the euro area (see figure 6) has more ehenbe due to changes in the nominal
exchange rates.

Insert Figure 6

Insofar as these countries have relatively lowleeé inflation, fluctuations are explained by
changes in the euro against the currencies of ttmsatries. Especially since 2001, the Euro
appreciates against the British Pound, the Japare&seand the U.S. dollar (and thus against
the Singapore Dollar and the Korean Won that achamed to the U.S. dollar). The real
appreciation is approximately 30% against the &ripound.



4.2.2. Competition with developing countries

Assuming that in developing countries wages domotase at the same rate in both sectors,
equation 11 becomes:

R = 1-6)|@& —ay)+ (W —Wy;) - (& —ay)], (12)
or
R =(1-8)|& —ay)+(& -, (12)

cbeing the unit labor cost. If we consia; —&,; >0, it is possible that the RER of La
Reunion appreciates against some competitors amedates against others, depending on
whether¢; —¢,; >0or not.

Note that emerging countries can experience lahgamges in both their nominal exchange
rates against the euro and their domestic pricessaWis the three Asian emerging countries,
the real appreciation reaches about 30% since ttwsaries anchor their currencies to the
U.S. dollar.

Insert Figure 7

The Argentine peso was sharply devalued in 2002nduthe financial crisis and then
gradually depreciates, offsetting higher inflatiogsulting in a very strong appreciation of the
RER of La Reunion. Against Turkey, however, La Rearbenefits from a real depreciation
of its currency (Turkey experiencing higher inftat). Vis-a-vis the Indian Ocean’s partners,
the RER of La Reunion depreciates against Kenyajagascar since 2005 (after a very
strong devaluation of the Malagasy Franc/Ariary2i@04), but appreciates against South
Africa and Mauritius.

Insert Figure 8

In conclusion, while different trends in bilater&al exchange rates can be observed, the
REER reveals a clear real appreciation. This tresgecially since the 2000s, mainly reflects
the nominal appreciation of the euro against the ylee sterling pound and against the U.S.
dollar (as well as currencies anchored to theseeooies?). Do these dynamics mean that La
Reunion has an overvalued exchange rate?

5. Is the REER of La Reunion overvalued?
Usually a country experiencing large trade defigstssuspected to suffer from a currency

overvaluation. This phenomenon has been observeddtance in emerging countries in the
late1990s and in other countries linking their ennies to the US Dollar in the early 2000s.

12Ct. Levy-Yeyati and Sturzenegger, (2005).
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One could diagnose the same disease for La Reu@oause of the strong euro and the
regular deterioration of trade deficit over thet ldscades. However, economic catch-up with
no inflation that is observed in this territory da®ot advocate for a (internal) disequilibrium.

5.1 The concept of equilibrium exchange rate

The level of (and the change in) the REER is naugh to conclude that the currency is
under or overvalued. This requires defining an ldguum REER and assess misalignment of
the REER from this equilibrium.

There are different notions of equilibrium RER (Ekie and Montiel, 1999, Egert et al.,
2006, Hoarau, 2006). In a simple definition, frofme twork of Cassel (1918) on the
Purchasing Power Parity (PPP), the equilibrium arge rate is the one that comes from the
equalization of domestic and foreign prices for iEm baskets of goods. Then, the
equilibrium RER is equal to unity (absolute PPP)tora constant (relative PPP). This
equilibrium would exist if the law of one price cée generalized to the entire economy.
However, it is generally considered that priceditges in the short runwould only allow the
PPP defining a very long-term equilibrium rate.

One of the first challenges of the PPP came fronad3a (1964) and Samuelson (1964),
which show that productivity differentials betwe&adable and non-tradable sectors can
produce permanent deviations from the simple PPigwie law of one price may remain
valid for the tradable sector). A country with poativity gains mainly located in the tradable
sector would then experience an appreciation dRER. This case has been then generalized
in the literature by considering an equilibrium lkaoge rate, consistent with both external
balance (current account equilibrium) and intebvabnce (equilibrium in non-tradable goods
market, i.e. non-inflationary growth).Changes ia #quilibrium RER then follow changes in
fundamental factors that affect the conditions xtemal and internal balances. Williamson
(1994 p.2) synthesizes these approaches writinge ‘&l believe that equilibrium real
exchange rates can change over time, by enoughattermas a result of changes in
productivity (Bela Balassa’ productivity bias), ttesms of trade, foreign asset positions, and
underlying capital flows”. But, when he compares REER approach with other models, he
admits (p.13) that: “We seem to differ in two imgamt dimensions. One concerns what we
treat as fundamentals”. Generally, according to riwels and the definition of the real
exchange rate, these factors may also includelspeading or government spending, tariffs,
real interest rates ...(Hinkle and Montiel, 1999¢ianald and Stein, 1999,Rey, 2009).

But the estimation of the equilibrium RER, and theasurement of misalignments, depends
on statistical properties of the REER series, wisatxplored in the next section.

11



5.2 Estimation of equilibrium real exchange rate

To calculate an equilibrium exchange rate for Laiien, we need information on both
statistical properties of the REER and on posdintelamental factors of the real exchange
rate. We retain two complementary approaches.

The first one uses quarterly series of the REER twe period 1990-2010. For this period,
quarterly data are only available for the REER aatfor usual fundamentals. We only test
for the presence of a deterministic trend in qubrteata of REER. If the series of REER is
stationary around the deterministic trend, the ldgquum REER may be defined by this
trend®®

The second approach use annual data for the REBRtsafundamentals over 1980-2011,
allowing to test for the determinants of the REFRraciation.

5.2.1 Trend in the REER

Before assessing an equilibrium exchange ratehfoiLh Reunion’s REER, we need to know
whether this latter could be identified as a upibtror a stationary process. Many standard
unit root tests exist in the literature (see Daané Diebolt, 2005 for an exhaustive review).

However these ones are not robust for at leastéasons.

Firstly, the possible presence of structural breaksot taken into account, which can lead to
wrongly accept the null hypothesis of a unit roBerfon, 1989, 2006). Since the seminal
work of Perron (1989), many procedures including fresence of structural breaks have
been developed (Perronand Vogelsang, 1992; Lumsdamd Papell, 1997; Perron, 1997,

Papell and Prodan, 2006). Nevertheless, one crpocadlem remains: the commonly used

unit root tests consider structural breaks onlyeuritie alternative hypothesis of stationarity.
Then, they could suffer from serious power and sitortions (Lee and Strazicich, 2001,

2003; Kim and Perron, 2009).

Secondly, the presence of a deterministic trendatsm bias the findings resulting from unit

root tests (Dejong et al.,, 1992; Harvey et al., ¥00ndeed, conclusions based on a
specification including a deterministic trend woudd inappropriate if this one finally does

not exist. Several tests for identifying the exise of a linear trend have been recently
proposed irrespective of the integration ordeihefseries, namely if the series are 1(O) or 1(1)
(Harvey et al., 2007; Perron and Yabu, 2009a).

Accordingly, here we follow Kejrival and Lopez (Z8)1by proceeding in two steps: (i) testing

for the presence of structural breaks both in ¢hvelland the slope of the linear trend, and (ii)
implementing the reliable unit root tests accordimghe previous results.

¥3See Baffes et al. (1999) for a discussion on therdenation of the equilibrium value of the REERemtht is
stationary (example of Burkina-Faso).
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+ Detection of structural breaks in the linear trend

Our econometric methodology is based on the styadgpted by Kejrival and Lopez (2013).
Consider the general specification:

K K
Yo = Mo+ B+ DU+ BDT, +p, with t=1,...T
i=1 i=1

u =au_ +v, t=2..T,u =v,

WhereDU, =I1(t>T, ), DT, =(t-T,)I(t>T,), i=1,..K. A break in the trend occurs at time
T. =[TA] when B # QO The breaks dateT(), and the number of breakis)(are supposed to
be unknown. The errax can follow either a 1(0) proces#cr(<jj) or a I(1) processd =1).
The stochastic ondu,} is assumed to be stationary, but not necessatiytically and

independently distributed thereby allowing for agel error structure fou, .

In the first step, we test for the presence of simaectural breakK=1) in the slope of the
deterministic trend that is the null hypothegis= ag@ainst the alternativg # .0Mo this

regard, we run the recent approach of Perron armi Y2009b). Following Perron and Yabu

(2009a), these authors proposed a robust testeasidpe of a linear trend function integrating
potential structural breaks at unknown dates wheniritegration order of the series is not a
priori identified, i.e. either 1(0) or 1(1). Theadiility of the trend function is tested by the

Feasible Quasi Generalized Least Squares procdduttee second step, we try to detect the
presence of a break in the level of the lineardreytesting the null hypothesis =  @dainst

the alternativeu, # 0Thus, we implement the Harvey et al. (2010) pdoce which built a

test for detecting multiple level breaks that ibust to unit root or stationarity properties of
the data. Finally, the results are given in Taldg (These ones clearly show that it is
impossible to reject the null hypothesis, so thate is no evidence of structural breaks in the
REER of La Reunioff.

INSERT Table 1

» Testing for the presence of a unit root

Given the rejection of a structural break, we gaplya battery of standard stationarity or unit
root tests. Two sets of tests were used: (i) tlassotal tests of Dickey and Fuller in its
expanded version (1981) [ADF], Phillips and Per(@988) [PP] and Kwiatkowski et al.

(1992) [KPSS] and (ii) efficient tests of Elliott al. (1996) [ERS] and Ng and Perron (2001)

“We also implemented the outliers’ detection methbGomez and Maravall (1997). The resulting outceme
support the previous finding of no structural breakthe series.
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[MZA and MZT], which are largely used in the liteuee (Taylor and Taylor 2004, Taylor
2006). Two specifications were considered for gactedure: with a deterministic trend and
a constant [model 1], which allows testing a PPRisaed for productivity gains in the
Balassa-Samuelson version (Papell and Prodan, 2066rau, 2009), and with only a
constant [model 2], that allows testing the simesion of the Cassel's PPP.

Results in Table 2 lead to the same conclusiomst, Ehe specification that best fits the data
includes a deterministic trend, which is still sfgrant at5%, rejecting Cassel’'s PPP. Second,
trend-stationarity is significant in model 1 at t6& level (but not at the very restrictive
threshold of 1%).

Insert table 2

These results reveal one of the predictions oBikassa-Samuelson theory, with the change
in La Reunion’s REER showing an appreciation tr€sdction 2), associated with the
productivity catch-up phenomenon that can be oleskon the basis of GDP per capita (see
section 1).

5.2.2 Equation of REER'’s fundamentals

Insofar La Reunion is a small economy, the dynanocshe real exchange rate can be
explained by productivity gains (Balassa-Samuelsfiect), terms of trade, the social
consumption, etc...(cf. among others Edwards, 199in, 1994). Technological progress is
proxied by the rate of growth in per capita real BGRALNGDPpc). Imports and exports

prices are unavailable for La Reunion. Since dgxedocountries constitute the main partners
of La Reunion, we suppose that imports and exgoites of La Reunion are respectively
proxied by exports (hereaftePX*) and imports prices (hereaftéd?M*) of advanced
economies. Finally, large public transfers from thetropolis are proxied by transfers-to-
GDP ratio. The REER model is:

REER= REERAGDPpGPX' /PM", Transf/GDP) (13)

WhereGDPpcrepresents the real GDP per capiB(*{PM*) the relative price or inverse of

terms of trade, and (ansf/GDB the public transfers in terms of GDP.

To estimate this model it is necessary to study dfaistical properties of the variables.
Sources of data and results of unit root testspaogided in appendix 3. All variables (in

logarithm) are stationary. GDP per capita is I(Lflog) level, but 1(0) in first difference. The

previous result concerning REER is confirmed witingal data and on a longer period.
Assuming that fundamentals are exogenous, we &s©OLLES estimator. The equation to be
estimated is:
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LNnREER= ALNREER, +alTechnp+a2Ln(PX /PM"), +a3.Ln(Transf/GDP), + a4 +¢,

(14)
where technological progres§elchng is alternatively proxied byALnGDPpcor by a trend,
and the error terms,, are i.i.d. This autoregressive form allows dgtiishing short run
effects, al, a2, a3 and long-run effects &1/42/12 and a3/1:™.

Table 3 reports the estimated coefficients wifhnGDPpcin column 1 and the trend in
column 2. The estimated coefficient fé.nGDPpc has the expected positive sign but is

insignificant, while the coefficient of the trerglsignificant at the10 % level and the Durbin’h
confirms the hypothesis of no autocorrelation ia thsiduals. So we retain the results with
the trend. A rise in the relative prices, i.e. ¢ederation of the La Reunion’s terms of trade
appreciates the REERAN increase in transfers appreciates the REER pesctad.

Insert table 3

The long-run relationship &

Ln REER =0.2041Ln (PX /PM") + 0.2831Ln (Transf/GDP) + 0.0018Trend + 4.8376 (15)

Transfers have a high impact on the REER in thg-lom. A rise of the transfers-to-GDP

ratio of 1% generates a real appreciation of 0.28B& coefficient of the trend is small, but

the transfer variable would partly capture the Bsdaeffect if GDP per capita depends on
transfer&®. Figure 9 shows increasing trends in these thaeiaies over the entire period that
clearly calls for an appreciation of the RER.

Insert Figure 9

5.3. Assessment of REER misalignments

A misalignment (noted/IS) is defined as the gap (in percentage) betweeguhent REER
and the estimated equilibrium REER, MiS=Ln REER-Ln REERed positive (negative)
gap implies a real overvaluation (undervaluationgTmajor difficulty is to define and
calculate the equilibrium REER. Following our piays results and the approach of Baffes et
al. (1999), we retain two operational methods fowdate REER misalignments.

15 For a similar specification, see Edwards (1994)..

16 A deterioration of the terms of trade has a negaticome effect that induces a fall in the demfamahon-
tradable goods and consequently a real depreciafitre RER. This income effect dominates here the
substitution effect that appreciates the RER thincaugise in imported good price.

For the relative price, the long-run elasticity(i3.0838/(1-0.5895)) = 0.2041, efc...

'8 Indeed, we show the existence of a long-run aiatiip between the real GDP per capita, the tresiafed the
global productivity. Detailed results are preseritedppendix 4.
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Firstly, trend stationarity allows defining the dduwium REER as a deterministic trend.
Figure 11 shows the REER deviations from the tretheé, so-called misalignments (in
percentagef. Three main periods are detected: (i) an overtiaaver the 1990s, and from
2006 to 2008, (i) an undervaluation over the prd®99-2002, and (iii) a relative balance
over the period 2002-2006.

Insert figure 10

Insert figure 11

Second, considering now the equation of REER’s dnmehtals, the equilibrium REER is
obtained by using equilibrium values of the fundatabts in equation (15). These equilibrium
values are obtained by an exponential smoothingvéBman and O’Connell 1979).Figure 12
reports the observed REER and the estimated equibvalue and Figure 13 shows
estimated misalignments.

Insert figure 12

Insert figure 13

The REER appears to be overvalued in the early 498@ring the second half of the 1990s
and during the 2000s. The nominal appreciatiorhefduro has certainly contributed to the
phase of overvaluation in 2002-2008.

Overall, both methods detect similar phases of ligis@ments and show that estimated
misalignments are small. Apart from the early 1980&n there is an overvaluation of 7%,
thereafter, the over or under evaluations lie iargge of 2% to 3% only.

6. Conclusion and final remarks

The main results show that there is no permaneatvaluation of the exchange rate for La
Reunion, despite a continuous appreciation of tEER Indeed, the appreciation of the
REER is consistent with the phenomenon of econaratch-up, characterized by relative

gains in productivity (Balassa-Samuelson hypothed¢e also show that transfers have
contributed to this appreciation, but also to tleng in productivity. The importance of

transfers, particularly for the dependent terrésyiis not always discussed in studies on
territories with no separate legal tender (seanfstiance Edwards, 2002, 2006).

9 Note that our econometric methodology used tares# the equilibrium REER is very trivial. So weultb
anticipate that the misalignment periods shoulanoee pronounced in reality. Therefore the resuléstimates
must be taken with caution for operational exegcise
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We do not detect an evident problem of competitagsrat the macro level, based on the usual
measures of REER and misalignments. Permanentighdriade deficits of La Reunion are
then not caused by an overvalued currency and dhieuéxplained by, for instance, structural
factors, or socioeconomic and political factors. Raunion and other countries that are
trading partners today have in common to be th@éorcolonies of France, which contributes
to higher trade intensity. Finally, structural farst, such as geographical distance, should be
decisive for trade in a small island economy (saedau et al. 2012).
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Appendix 1: Details on the computation of the reagffective exchange rate REER

Data sources

Data on prices and exchange rates comes mainly thhenmternational financial statistics of
the IMF. Consumer price indices (CPI) and nomin@hange rates of the national currencies
against the USD (NER) are used.

For Bahrain, the CPI is missing for the period 20d1 the data are therefore linearly
interpolated. The NER of China is the swap exchaage (and not the official) that is used in
the bulk of the forex transactions between 199088 (Source: CERDI). The China’s CPI
is generated on the basis of the change over the pariod of the previous year reported in
international statistics (source: CERDI, and F893).

For Euro-zone countries, the NER starting from 1899ER i/$ = NER i/€ . NER € /$.

For Mayotte and La Reunion, the NER € /$ is theafrferance (IMF-SFI) and the CPI

comes from the national statistical office INSEE.

Some countries accounting for a very marginal sharéa Reunion’s trade have been
excluded. Some countries that experience hypetimfiaand/or dramatic fall in the NER have
been excluded since they can bias computationpitdetheir low weight in the trade (e.g.
Zimbabwe in the 2000s).

Computations

CPl is the consumer price index, base 2000Q1 = NE&Ri is the NER i/ $ , base 2000Q1 =
100.

RCPIi is the relative prices index = CPI reunio€PI partner i, multiplied by 100. An
increase in the RCPIi is a real appreciation (LariRan’s prices increase faster than partner’'s
one).

BNER:I is the index of the bilateral exchange ratdER partner i / NER reunion , multiplied
by 100. An increase in the BNERI is a nominal apat®n of the La Reunion’s Euro against
the currency of the partner.

BRER:I is the index of the bilateral real exchangie = CPIRi x BNERIi / 100. An increase in
BREBI is an appreciation of the bilateral real exufje rate.

Weighting pattern is the weight used to computeefifiective index.

NEERI is the index of nominal effective exchangesaapplying a weighted geometric mean
of the partners BNERI. An increase is an appremiati

REPI is the index of the effective relative pricslowing a weighted geometric mean of the
partners RCPIi.

REERI is the index of real effective exchange r&i#owing a weighted geometric mean of
the partners BREBI. An increase of the REERI isa appreciation.
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Appendix 2: Trade by products and weights of trggartners

Data on international trade of La Reunion come frbahDirection Nationale des
Statistiques du Commerce Extérieur (DNSCE).

Table A2 : Weights of trading partners used to tomes the real effective exchange rate of La
Reunion Year 2000

EXP+IMP2000

EXP+IMP2000

EXP 2000 Share IMP 2000 Share (26 countries) Share (20 countries) Share
U.AE. 23486 0% 6493222 0% 6516708 0% 0%
Argentina 0% 19277269 1% 19277269 1% 19277269 1%
Belgium 111355 0% 49659033 2% 49770388 2% 49770388 2%
Bahrain 0% 44702082 2% 44702082 2% 0%
Chine 5059882 3% 31279118 1% 37239000 1% 37239000 1%
Germany 1508327 1% 106245650 4% 107753977 4% 107753977 4%
Spain 2170956 1% 52991927 2% 55162883 2% 55162883 2%
France 136752730 65% 1714733906 67% 1851486637 67% 1851486637 72%
United Kingdom 4312607 2% 33048428 1% 37361035 1% 37361035 1%
Italy 2468216 1% 83318035 3% 85786251 3% 85786251 3%
Japan 25550930 12% 53750720 2% 79301650 3% 79301650 3%
Kenya 14213 0% 14100415 1% 14114628 1% 14114628 1%
Comoros 955132 0% 40980 0% 996112 0% 0%
South Korea 24710 0% 21733601 1% 21758311 1% 21758311 1%
Madagascar 9756678 5% 17103235 1% 26859913 1% 26859913 1%
Maurice 4525095 2% 21657934 1% 26183029 1% 26183029 1%
Malaysia 269513 0% 24285443 1% 24554956 1% 24554956 1%
Pays Bas 375466 0% 27119570 1% 27495036 1% 27495036 1%
Saudi Arabia 0% 124407741 5% 124407741 4% 0%
Singapore 89218 0% 3081964 0% 3171182 0% 3171182 0%
Thailand 214308 0% 34392560 1% 34606868 1% 34606868 1%
Turkey 0% 5950981 0% 5950981 0% 5950981 0%
United States 4061043 2% 16135634 1% 20196677 1% 20196677 1%
South Africa 468368 0% 55424755 2% 55893123 2% 55893123 2%
Zimbabwe 0% 178731 0% 178731 0% 0%
Mayotte 9452851 5% 249794 0% 9702645 0% 0%
Total of partners 209065084 100% 2561362728 100% 2770427813100%  2583923795100%
Total trade
(euros) 226774777 2730209160 2956983937 2956983937
Export/import
coverage 92% 94% 94% 87%
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Appendix 3: Annual data for the model of REER overthe period 1980-2011
A3.1 Sources of data

Real GDP per capita: The real GDP is the nominal GDP of La Reunion (onill euro)
deflated by the consumer price index. Then the @&aP is divided by the population to
obtain the real GDP per capita. Data on GDP areaeted from INSEE, ISEE, ISPF —
Comptes nationaux semi-définitifs, comptes rapptesisoiresand from Besson and Dablin
(1997). Historical population data are availableVihdmer (2005). Cf. also Salmon and
Antona (1991).

CPIl data: INSEE

Besson, D. and J.-P. Dablin, (199725ans de comptes économiques des départements »,
INSEE, (1987), «Comptes eéconomiques 1970-19859, ldossiers de I'économie
réunionnaise, n°9, aodt.

Salmon, J.-M. and M. Antona (1991), “Le développetreocio-économique dans les Dom-
Tom: Etat des lieux”, rapport IFREMER.

Widmer, 1., (2005), « La Réunion et Maurice », Leshiers de I'INED n°155, Institut
National des Etudes Démographiques.

Global productivity:

The global productivity is calculated as the rdteaween Added Value of the economy of La
Reunion and the total of salaried employees in gheate sector and the public sector
(INSEE).

Transfers:

Transfers data are the net transfers from the meliso They are extracted from various
numbers of “Panorama de I'économie de La Réunion'tlie 1980s and 1990s,INSEE, and
IEDOM for the recent years.

Relative prices:
Data on imports and exports prices of advancedauas are extracted from IFS data, IMF.
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A3.2 ADF unit root tests

We test the presence of a unit root in variableshefmodel using the ADF test, over the
period 1980-2011, i.e. on 32 years.

Table A3: Unit root tests

Variable t-Statistic Trend p-value
Ln REER -3.8599** yes 0.0264
Ln (Transf/GDP) -4,5159*%* yes 0.0058
Ln PROD -1.7999 yes 0.6804
Ln GDPpc -1.9291 yes 0.6162
A Ln GDPpc -3.6501** no 0.0105
Ln (PX*/PM¥) -1.8081* no 0.0676

Notes MacKinnon (1996) one-sided p-values. Lag Lengikdal on SIC criterion.*Significant at 10%
level. **Significant at 5% level.

Appendix 4: Relationship between GDP per capita, grductivity and transfers

To explain GDP per capita we adopt a model whezee#planatory variables are the transfers
and the global productivity of economy. Preliminanyjt root tests conclude that the GDP per
capita and the global productivity are non statrignahile the transfer ratio variable is trend-
stationary. Since the explanatory variables [&@¢ and (1) we adopt the ARDL approach
(Pesaran et al, 2001) to estimate the level relahip between the real GDP, the transfers and
the productivity. Considering the small size of Hanple (32 observations), we retain one lag
for each explanatory variable. The model is:

1 1
ALNGDPp¢ = a, + ALnGDPp¢_, + Y BALn(Transf/GDP), ; +>_ y;ALn(Prod), (16)
i=0 i=0

---8,.LnGDPpc_, +6,.Ln(Transf/GDP),_, + &,.Ln(Prod),_, + &,

The results of the estimation are presented in€l'dblTo test the presence of a long-run
equilibrium relationship between the variables wef@rm anF-testof the hypothesis
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Table A4: ARDL model for the real GDP per capitd_pgarithm).

Regressor Coefficient Standard error p-value
ALn GDR, 0.2779 0.2207 0.222
ALn (Transf/GDP) -0.1727 0.1159 0.151
ALn (Transf/GDP), 0.1004 0.0880 0.267
ALn Prod 0.3002 0.1115 0.014
ALn Prod:4 0.1256 0.1078 0.257
Ln GDR. -0.2795 0.1145 0.024
Ln Prod, 0.1957 0.1171 0.578
Ln (Transf/GDP)., 0.0878 0.1554 0.110
Dummy 0.0374 0.0142 0.016
Intercept 1.7842 0.6712 0.015

R? = 0732, F-statistic = 6.080, DW=2.129

Notes The F-statistic for testing the existence abreg-run relationship between the GDP per capiagtbbal
productivity and the transfers in terms of GDP.B0¥. Critical values bounds for the F-statistie .17, 4.14],
[3.79, 4.85] at the 10% and the 5% level (cf. Tabl@ii), Pesaran et al. (2001 p. 300)).We incledgo dummy
variable which takes value 1 for dates later th@®01

H,:6,=6,=6,=0. A rejection of H implies that we have a long-run relationship. Fae

statistic is 4.307. At the 5% level the test isoimclusive but the F-statistic exceeds the upper
bound at the 10% level. So, we conclude that tierevidence of a long-run relationship
between the real GDP per capita, the transferdt@ndlobal productivity. We can verify that
the long-run elasticity between the GDP per cagitd the productivity is (0.1957/0.2795)
=0.700, and (0878/0.2795) = 0.314 between the G&Rgpita and the transfers.

Finally, these results confirm the role of produityi in the dynamic of the GDP but also the
importance of transfers that contribute at the epption of the REER, notably across their
impact on the real GDP per capita.

26



1988
1990
1992

0 _
-1000 +
-2000

1994

1996

1998

2000
2002
2004
2006
2008

-3000
-4000

-5000

Figure 1: Trade balance of La Reunion (million ejro
Source: Authors' calculations, data DNSCE

Major suppliers

60 (en %)
50
40 -
30 -
20 -
10 4
L Y T O TP
TSRS U SR SR S
&QQQ rz,.o N &{b‘ Ay Q}Q\Q?‘g\\(’%Q ré,\\{bs'bQ \'ngo
\\Q)’\(Q\QQ 0@ 0°9) Q& & @'b’
B

Major suppliers except metropolis

en %
20 (en %)
15 -
10
2 ‘,\\Q@ ‘&g \@A . \é@ & Q@o \st Q’é\ %érb
X O SN N N % &
S N N
® (oe’é\ F \\::&?* & g
P

Figure 2a: Origins of La Reunion imports, Year 2007
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Figure 2b: Destinations of La Reunion exports, Y2G07
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Figure 3: Trade by products of La Reunion - 2006
Source: INSEE-Réunion
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Figure 4: Real effective exchange rate of La Rewnio
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Figure 6: Bilateral exchange rates La Reunion-ltrthlscountries (2000Q1=100, weight in
the real effective exchange rate = 6%)
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Table 1: Tests for the presence of structural lwéakhe linear trend

Series Structural breaks in the slope Structural breaks in the level
ExpW U

REER -0,2708 0,2971

Critical values 1,6700 1,7400

Note: the t-stat ExpW and U result from the Peand Yabu (2009b) and Harvey et al. (2010) tests,

respectively.

Table 2 : Unit root tests for the real effectiveleange rate (Log) of La Reunion, 1990-2010

Tests Model 1 Model 2 Conclusion
t-stat Critical value t-stat Critical value
1% 5% 10% 1% 5% 10%
ADF -3,62** -4,07 -3,46 -3,16 -1,67 -3,61 -2,89 -2,58 Trend stationary
PP -3,61** -4,07 -3,46 -3,16 -184 -3,61 -2,89 -2,58 Trend stationary
KPSsS 0,10 0,21 0,24 0,21 1,07 0,73 046 0,34 Trend stationary
ERS -3,51* -365 -3,09 -280 -0,35 -259 -194 -161 Trend stationary
MzZa -19,0* -238 -17,3 -14,2 -0,65 -13,8 -8,1 -5,7 Trend stationary
Mzt -3,03* -342 -291 -262 -0,36 -258 -198 -1,62 Trend stationary

*xx +* * indicate that the null hypothesis is refed at the 1% level, at 5% level and at 10% level.
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Table 3: Equation of REER (Logarithm)

Regressors Q) (2)
Ln REER; 0.6821** 0,5895**
(0.000) (0.000)
Ln (PX*/PM*) 0.1006** 0,0838**
(0.017) (0.045)
Ln (Transf/GDP) 0.1774** 0,1161**
(0.0002) (0.008)
A Ln GDPpg¢ 0.0961
(0.203)
Trend 0,0007*
(0.109)
Intercept 1.6308** 1,9858**
(0.0002) (0.001)
R? = 0923 R? = 0926 ;

F-statistic= 91.524
Durbin's h=-2.791

F-statistic= 95.224
Durbin's h=-0.615

* Significant at 10%;**significant at 5%. P-valire parenthesis.
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