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abstract

this study follows the stock-flow approach to examine the 
equilibrium real exchange rate in albania, a methodology 
particularly suitable for emerging economies. using the bound 
testing approach to cointegration, we identify the long-term factors 
that have influenced the real all/eur exchange rate during the 
period of 1999-2008 and finally check whether there is a significant 
misalignment. foremost, we examine the impact of productivity 
differential and net foreign assets on the real exchange rate of 
lek. a number of other control variables have been added to the 
reduced-form equation, such as government expenditure, the terms 
of trade, remittances, uncovered interest parity, etc., but they did 
not significantly improve the explanatory power. the results confirm 
the benefits of the free-floating regime adopted in albania that 
prevents long periods of significant misalignments. 

Jel classification: c1, c3, f3.
keywords: exchange rate, stock-flow approach, 
emerging economies, albania.
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1. introDuction

albania opted for a flexible exchange rate from the beginning 
of transition not simply because of its limited international reserves 
but also to avoid costly adjustments of possible exchange rate 
misalignments that usually characterize pegged regimes. While it 
is tempting to intuitively judge this choice as successful, a more 
formal assessment of whether the exchange rate in albania does 
in fact reflect fundamentals is warranted not least to highlight the 
importance of fiscal and monetary discipline to ensure the stability 
of internal and external equilibrium in absence of a very explicit 
anchor. this paper is a first attempt to assess the relationship 
between the lek/euro exchange rate and some key fundamentals 
as well as the role of other policies and factors that might disturb 
its equilibrium.

it would be misleading to adopt a strong definition of purchase 
power parity (PPP) for estimating the distance from the exchange rate 
equilibrium of an emerging market like albania. the long process 
of convergence with more advanced countries involves several 
structural changes that shape the mid-term path of the exchange 
rate of emerging markets in a way that could diverge considerably 
from the very long-term PPP equilibrium without posing risks of an 
abrupt adjustment. the key developments that receive particular 
attention in the emerging market literature on exchange rates are 
the impact of productivity differential and net foreign assets.

With these constraints in mind we have adopted an approach 
proposed by egert et al. (2004), which differentiates between the 
long-term misalignment (undervaluation) caused by the balassa-
samuelson effect and other forms of misalignments that cannot 
be explained by the difference in productivity levels between 
developing and developed countries. the former is a misalignment 
that would adjust toward a PPP path gradually in the long run as 
the productivity level in the developing country converges toward 
that of more advanced economies. if the real equilibrium exchange 
rate (rer) moves along this convergence path, it is considered to 
be in an equilibrium undervaluation which reflects productivity 
differentials.

the results show that regardless of the estimation method and the 
set of controlling variables used, there is little evidence that the rer 
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in albania is significantly misaligned from the mid-term equilibrium 
path based on productivity differentials. another useful observation 
is that both government spending and interest rate differentials, 
which reflect fiscal and monetary stances respectively, do affect 
rer. a relaxation of either of them would lead to a depreciation 
of rer that would be reflected in higher domestic prices and/or 
depreciation of nominal exchange rate. the same impact could 
result from a drop in remittances and/or a deterioration of terms 
of trade.

the rest of the paper is organized as follows: the next section 
describes the mainstream exchange rate theories focusing on those 
that have particular relevance for emerging markets. sections 3 
and 4 describe the methodology and the results obtained from 
this exercise. in section 5 we attempt to evaluate the degree of 
exchange rate misalignment in albania. section 6 concludes. 
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2. overvieW of moDeling equilibrium 
exchange rate in the meDium run

the purchasing power parity (PPP) doctrine came in handy 
during the interwar period in the twentieth century to solve the 
debate on how to restore international exchange rate parities. 
this view is still broadly accepted in the literature as a long-run 
equilibrium, in which relative prices for similar goods at home and 
abroad should be equal (when measured in a common currency). 
hence, the real exchange rate is constant and equal to unity. this 
unvarying equilibrium is maintained not necessarily via consumer 
arbitrage, but also by the shift of production from the overvalued to 
the undervalued economy. 

after the breakdown of the bretton Woods system, the PPP theory 
came under attack on both theoretical and empirical grounds. 
a substantial body of literature has, since the late 1970s, well 
documented that real exchange rates are either nonstationary, or 
that the speed of adjustment to the PPP equilibrium path is quite slow 
and takes many years and even decades to eventually converge.

attempts to understand real exchange rate movements in the 
medium run have pushed economists to develop more sophisticated 
methods. by employing real economic fundamentals, these models 
allow for a time-varying equilibrium path for the real exchange 
rate. according to Driver and Westaway (2004), the exchange 
rate is regarded to be in its medium-term equilibrium when the 
economy has reached its internal and external balance, but asset 
stocks may still be changing. internal balance is obtained when 
domestic production is at its potential level (so the output gap is 
zero) and unemployment rate is equal to its nairu level, below 
which inflation would accelerate. external balance, on the other 
hand, can be characterized by a ‘sustainable’ current account 
position (i.e. not necessarily equal to zero), which eventually 
converges to the stock-flow equilibrium.

two noticeable methodologies with respect to estimating the 
medium-term equilibrium are the ‘macroeconomic balance’ 
approach and the reduced-form ‘equilibrium real exchange’ 
approach. the first methodology, also known as the fundamental 
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equilibrium exchange rate approach (feer), can be implemented 
by estimating either a full-scale macroeconometric model or 
a partial equilibrium form. in both cases, the optimal levels of 
current account position and of output growth associated with low 
inflation have to be initially determined by the use of economic 
judgment or estimated regressions. in effect, this process consists 
in establishing a target of current account position, estimating the 
income and real exchange rate elasticities of trade, and calculating 
the change in the reer that is needed for the current account to 
adjust to its target value (egert et al, 2006). on the other hand, the 
reduced form equilibrium exchange rate approach estimates the 
equilibrium relationship between the real exchange rate and a set 
of underlying fundamentals, which often include net foreign assets, 
the productivity differential, the terms of trade and government 
spending. therefore, in contrast to the internal-external balance 
approach the second methodology imposes less normative structure 
on the model and on the computations.

this study follows the stock-flow approach to examine the 
equilibrium real exchange rate in albania. the proposed 
methodology has been applied in the literature for developed 
countries (faruqee, 1995; alberola et al., 1999) and more 
recently for eastern european economies, too (Égert, halpern and 
macDonald, 2006; alberola and navia, 2007). on the whole, their 
theoretical model, which encompasses the balance of payments 
and the balassa-samuelson approaches to the real exchange rate 
determinants, depends on a very limited set of fundamentals: the 
stock of net foreign assets and productivity differentials. 

using cointegration techniques, alberola et al. (1999) conclude 
that net foreign assets and developments in the sectoral prices are the 
fundamental factors underlying the behaviour of the real exchange 
rate for major currencies as well as for a panel of currencies of the 
eu members. While most of the literature for transition economies 
focuses on productivity gains as a key determinant of the real 
exchange rate movements1, the role of portfolio theory appears 
less clear. a number of empirical findings suggest that increases in 
net foreign assets lead to exchange rate depreciation in emerging 
markets and the cee countries (burgess et al., 2003; lomatzsch 
& tober, 2002; Égert, lahrèche-révil, lommatzsch, 2004), while 
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other papers arrive at just opposite conclusions 
(rahn, 2003; Égert & lommatzsch, 2003). after confirming the 

importance of relative productivity in driving exchange rates in 
transition economies, alberola and navia (2007) argue that the 
impact of net foreign assets may be positive or negative, depending 
on the relation between financing costs and growth. assuming 
that financing costs exceed growth, the exchange rate is going to 
appreciate if assets continue to accumulate.

3. moDeling equilibrium real exchange 
rate

as mentioned earlier, this paper adopts the stock-flow approach 
developed by alberola et al. (1999) and Égert et al. (2004) to 
evaluate the equilibrium real exchange rate in albania. the 
approach differentiates between the long-term misalignment 
(undervaluation) caused by balassa-samuelson effect and other 
forms of misalignments that cannot be explained by the difference 
in productivity levels between developing and developed countries. 
the former is a misalignment that would adjust toward a PPP path 
gradually in the long run as the productivity level in the developing 
country converges toward that of more advanced economies. if 
rer moves along this convergence path, it is considered to be in an 
equilibrium undervaluation which reflects productivity differentials.

the approach incorporates two competing theories of real 
exchange rate determination in a reduced-form equation, by 
estimating the cPi-based real exchange rate (rer) as a negative 
function of productivity differentials (ProD) and net foreign assets 
(nfa):

rer = f( ProD, nfa) (1)

the impact of the productivity differential between home and 
abroad is expected to match the so-called balassa-samuelson 
effect, which states that a faster productivity growth in the 
tradable sector compared to the nontradable sector should lead 
to a domestic currency appreciation. because of data limitations, 
labour productivity has been measured as real domestic gDP 
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divided by total employment. although this composition does not 
closely capture the effect of productivity increases in the traded 
goods sector, we expect it to follow a similar pattern with the b-s 
effect as the catching-up process is taking place.

the accumulation of assets is also expected to increase the value 
of the domestic currency. according to standard intertemporal 
macroeconomic models, a country with relatively high net foreign 
assets may be able to “handle” its currency appreciations – and the 
associated trade deficits – while still remaining solvent. alberola and 
navia (2007) argue that the relationship between real exchange 
rate and net foreign assets depends on (a) the divergence of 
actual asset holdings from its targeted holdings and (b) the stock 
of net foreign assets. an accumulation of assets would require the 
real exchange rate to adjust by appreciating (assuming that the 
difference between the cost of financing abroad and growth is 
positive).

initially, the relationship between the real exchange rate and the 
two core variables is examined. then, the robustness of the results 
in eq. (1) is checked by adding a set of other control variables that 
include government expenditure (exP), openness (oPen), public 
debt (PDebt), terms of trade (tot), worker remittances (rem), and 
uncovered interest parity (rirD).

rer = f( ProD, nfa, exP)    (1a)
rer = f( ProD, nfa, oPen)   (1b)
rer = f( ProD, nfa, PDebt)   (1c)
rer = f( ProD, nfa, tot)    (1D)
rer = f( ProD, nfa, rem)    (1e)
rer = f( ProD, nfa, rirD)    (1f)

Private and public consumption are often included in the 
empirical literature to account for demand-side factors. if spending 
falls more on non-tradable than tradables, it could raise the relative 
price of non-tradable and thus strengthen the real exchange rate. 
Due to a lack of data, we will only use government spending 

(as a ratio of gDP) to capture the demand factors. nevertheless, 
it is argued that higher government spending could have an adverse 
effect on the real exchange rate in the longer run, assuming that 
ricardian equivalence holds. the overall effect of this variable 
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might therefore be ambiguous.
trade openness may be viewed as a transition component of the 

real exchange rate dynamics, since a full-grown economy would 
experience limited variation in its total trade to gDP. in face of 
foreign competition, tradable prices may need to go down and thus 
increasing the real exchange rate. in case of albania, an increase 
of openness resulting from trade liberalization is expected to cause 
the the current account position to deteriorate, hence causing the 
real exchange rate to depreciate. 

Due to a shortage of data, the country risk premium is 
approximated by using the ratio of public debt to gDP. a surge 
in government debt is generally perceived as a higher risk, thus 
reducing the desire of holding more of that country’s currency.

a positive shock to the ratio of export to import prices is expected 
to have real income or wealth effects. in albania, because the share 
of commodity exports in total exports is low, an improvement in the 
terms of trade leading to a boom in exports should generate higher 
income, thus causing a real appreciation of the domestic currency.

remittances from albanians working abroad have averaged 
around 12.6 percent of gDP during the period 1999-2008, 
therefore their impact could be regarded as an additional 
dimension in estimating the equilibrium real exchange rate of 
lek. in general, a rise in remittances implies a real exchange rate 
appreciation. however, as mongardini and rayner (2009) argue, 
it is only the portion of remittances that is used to increase demand 
in the nontradable sector that could strengthen the equilibrium 
real exchange rate. conversely, if these transfers are used to ease 
supply constraints in the nontradable sector, the real exchange rate 
would likely depreciate.

the real interest rate differential is often included in real exchange 
rate modeling via the uncovered interest rate parity condition. 
according to uiP, ‘similar assets’ should yield ‘similar expected 
returns’, therefore a positive difference between domestic and 
foreign interest rates should be offset by an expected depreciation 
of the domestic currency in the longer term. however, 

the empirical evidence suggests that this condition does not 
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necessarily materialize within rather short periods of time, thus the 
inclusion of rirD to explain deviations of rer from its medium-term 
equilibrium path seems to be justified in this context. because a 
positive interest rate differential should induce portfolio reallocation 
and higher demand for the currency with higher return, one would 
expect the latter to appreciate relative to the other currency.

4. the econometric methoDology

4.1 Data DescriPtion anD methoDology

Data series are collected from the bank of albania and the 
institute of statistics (instat) for albania, and the european 
central bank and the Deutsche bundesbank for the euro area. the 
empirical analysis is based on 40 observations of quarterly data 
from 1999q1 to 2008q4.

in the equations above, rer is the natural logarithm of the all/
eur exchange rate adjusted for consumer prices; it is expressed 
as albanian leks per one unit of euro, thus a fall in the index 
indicates a lek appreciation. ProD is the productivity difference 
between albania and eurozone [ln(ProDal) – ln(ProDxZ)], where 
productivity is measured as real gDP divided by total employment. 
nfa is the ratio of net foreign assets to gross domestic production. 
the control variables that have been added to the reduced-form 
equation (1) consist of public spending to gDP ratio (gov); 
openness (oPen), measured as total trade to gDP; public debt 
to gDP; remittances to gDP; real interest rate differential (rirD) 
between albania and eurozone (interest rate on 12-month t-bills 
adjusted for cPi inflation); and terms of trade (tot, export  over 
import prices), where export prices are constructed by making use 
of a PPi-export index 2, while the import price index is proxied by 
euro area(16) export prices.

We adopt the bound testing (or autoregressive distributed lag 
(arDl)) cointegration procedure developed by Pesaran and shin 
(1999) to determine the direction of causation among variables in 
equation (1). there are certain advantages to using this approach 

2 instat reports PPi-export prices starting from Jan-07; the series is extrapolated 
before that with selected tradable items in the PPi index weighted according to their 
respective shares in the PPi-export index.
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instead of the conventional Johansen cointegration technique. 
While the latter requires all variables be integrated of order 
one in order to test for the existence of a long-run relationship 
among them, the arDl method is less strict and tests the variables 
irrespective of whether they are purely i(0), purely i(1) or a mixture 
of both. next, the cointegration relationship can be estimated by 
ols in a single reduced form equation once the lag length of the 
model is identified. moreover, the test is relatively more efficient 
in short samples with a limited number of observations. for that 
reason, this study employs the set of critical values for samples 
between 30 to 80 observations developed originally by narayan 
(2004).

to test for cointegration among the variables in eq. (1), we follow 
the bounds testing procedure (as summarized in narayan, 2004) 
by first estimating an unrestricted error correction regression in the 
following form:

where    are the long-term multipliers,    is the drift and Δ is the 
first-difference operator.

the statistic underlying the procedure is the f-statistic of the Wald 
test, which is used to test for the joint significance of the coefficients 
of the lagged levels of the variables, i.e. the null hypothesis of 
no cointegration among variables is       a g a i n s t 
the alternative hypothesis    . the test involves 
asymptotic critical value bounds, which depend on the integration 
order of the variables I(d) (where 0≤d≤1). The upper bound of 
the test corresponds to the critical values for the i(1) series, while 
the lower bound is formed at the critical values for the i(0) series. 
if the f-test statistic is above the upper bound, it indicates that 
variables are cointegrated regardless of their order of integration. 
conversely, the null hypothesis of no long-run relationship cannot 
be rejected if the test statistic falls below the lower bound.

H0 1 2 3 =  0 
HA 1 2 3 0 
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once cointegration among variables is established, the long-
run relationship between rer and the explanatory variables can be 
estimated as:

where all variables are as previously defined. Pesaran and shin 
(1999) recommended choosing a maximum of 8 lags for quarterly 
data. from this, we allow the lag length of the explanatory variables 
to be determined by the schwarz criterion.

having the long-term parameters, the short-run relationship can 
be derived by using an error correction model of:

where   indicate the short-term dynamics,   measures the speed 
of adjustment of the real exchange rate towards equilibrium, and 
ecm is the error correction term from equation (3), defined as:
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4.2. emPirical finDings
 
the bound test on cointegration is based on the assumption that 

the variables are integrated of order i(0) or i(1), but not i(2) or 
higher order. therefore, a unit root test for the variables is still 
necessary to ensure whether the arDl model should be used or 
not. the augmented Dickey-fuller (aDf) and Phillips-Perron (PP) 
tests for unit root indicate that some underlying regressors are i(0) 
and others are i(1) (table 1), so the bound test for cointegration 
could be relevant.

the presence of long-run relationships is tested by estimating 
equation (2) as prescribed in Pesaran and Pesaran (1997). to 
check whether there exists more than one cointegration, each 
variable is estimated as a dependent variable on the left hand side 
of equation (2). table 2 displays the calculated f-statistics when the 
regressions are normalized on rer, ProD and nfa variables. the 
results indicate only one cointegration among the variables, which 
exists when rer is regressed on ProD and nfa. the calculated 
f-statistics for regressions normalized on ProD and nfa are 
found to be under the lower bound at 1, 5 and 10 percent level 
of significance; therefore the null hypothesis of no cointegration 
cannot be rejected.
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having found that cointegration exists among the variables when 
normalizing on rer, equation (3) is then estimated in order to assess 
how the real exchange rate of lek is linked to productivity and net 
foreign assets in the long term. similarly, we estimate equations 
1a through 1f to check whether additional factors have influenced 
the cPi-based real exchange rate developments in albania. the 
long-run relationship between the real exchange rate and the 
explanatory variables is presented in table 3.

the parameter estimates for our main variables of interest, i.e. 
productivity and net foreign assets have the expected negative sign, 
indicating that an increase in either variable would lead to a real 
exchange rate appreciation. although coefficients for nfa are in 
general not statistically significant, they preserve their negative 
sign and magnitude in all of the estimated equations. the results 
seem to be in line with other empirical findings for the transition 
economies, where productivity gains have appeared to be the main 
driving force behind the cPi-deflated exchange rate movements.

furthermore, the inclusion of extra controlling variables does not 
appear to notably improve the explanatory power in the reduced-
form equation. the schwarz information criterion is not minimized 
when these variables are added to the original equation. all 
coefficients are statistically insignificant and in the case of openness, 
public debt and real interest rate differential they have an incorrect 
sign. With respect to rirD, Driver and Westaway (2004) argue that 
in an economy where the “real exchange rate is converging towards 
its long-run stock-flow equilibrium, domestic real interest rates will 
still be in the process of converging to world levels”; hence the 
contradictory parameter estimate on the real interest differential. 
an increase in government spending (as a ratio of gDP) seems to 
undermine credibility in the domestic currency, thus leading to a 
real depreciation of lek. on the other hand, inflows of remittances 
and improved terms of trade are predisposed to strengthen the 
domestic currency in real terms.

a negative and significant error correction term at 1 percent level 
is found in all equations, thus suggesting that there is causality in 
at least one direction (granger, 1986). the coefficient on the error 
correction term of around -0.73 indicates a rather fast convergence 
to equilibrium.
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have the estimated parameters changed over time? the in-
sample chow breakpoint test suggests that a structural break 
exists in each of the coefficients between 2001 and 2003. for 
that reason, the long-run equations were re-estimated by adding 
intercept and slope dummies that were equal to one from 1999 
to around 2002 quarters and zero after that. the results indicate 
that the impact of productivity on the real exchange rate has risen 
considerably in the second period, while that of net foreign assets 
has fallen (table 4). rer has also been very sensitive to government 
spending in the earlier period, and the size of its reaction appears 
to have diminished after 2002. While public debt maintains its 
incorrect sign in both periods, trade liberalization and openness 
seems to have been associated with real depreciation of lek until 
2002, though this link is not clear and thereafter changed its sign. 
the impact of remittances has intensified and become significant 
in the second period.

also, the new estimations uncover the ambiguity pertaining to 
the incorrect sign on rirD in table 3. the coefficient is positive 
in the first period where a lot of exchange rate and interest rate 
convergence towards longer-term levels was taking place, and 
it turned negative in the second period in line with the uiP and 
portfolio theory predictions. interestingly, the parameter estimate 
for the terms of trade turned out to be different from a priori 
expectations in both periods, hence raising doubts about the 
previous inference of a negative link from table 3.
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5. real misalignments

in this section, we investigate whether or not the lek/euro exchange 
rate has been closely aligned to its medium-term equilibrium path. 
We also try to distinguish between speculative and total (cyclical 
plus speculative) misalignments. the first is defined as deviations of 
the actual real exchange rate from the estimated equilibrium real 
exchange rate. it denotes the exchange rate misalignment in the 
short run. the total real misalignment represents the divergence of 
the observed real exchange rate from an estimated equilibrium that 
is based on sustainable values of the fundamentals. the medium-
term equilibrium is thus obtained by applying the hodrick-Prescott 
filter to the estimated equilibrium real exchange rate to get rid of 
the cyclical and speculative elements.

the short-run and medium-run misalignments obtained from 
using estimated equations from (1) through (1f) are displayed 
in figure a and b, respectively. the real exchange rate exhibits 
considerable speculative and total deviations until 2004, and much 
less in the following years. the total real misalignments suggest that 
the lek was undervalued in 1999. a substantial overvaluation by as 
much as 10 percent seems to have taken place about the time of 
euro currency release in early 2002. the situation quickly reversed 
and the lek remained fundamentally undervalued at approximately 
5 percent for an extended period from mid-2002 to 2003. from 
that time onward, the lek has had the tendency to stay rather close 
to its short- and medium-term equilibrium path.
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Figure A: Short-term (speculative) real mislignment  
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6. conclusion

estimating real exchange rate (rer) misalignments for albania 
is not an easy task given the limited length of time series available 
and their quality, not to mention the structural breaks typical of a 
transition country and the uncertainty surrounding methodoliges 
for calculate rer equilibrium. With these difficulties in mind, we 
carry out an exercise to get a broad sense of the degree to which 
mid-term misalignment could lead to costly adjustments.

the empirical findings suggest that during the period 
1999q1:2008q4, the bilateral real exchange rate of lek against 
euro has been affected considerably by relative productivity at 
home and abroad and to a lesser extent by net foreign assets. 
the parameters in front of other controlling variables added to the 
reduced-form equation are statistically insignificant, or even have 
a non-expected sign, implying a limited role in determining the real 
exchange rate equilibrium of lek.

the results show that regardless of the set of controlling variables 
used, there is little evidence that the rer in albania is significantly 
misaligned from the mid-term equilibrium path based on productivity 
differentials and net foreign assets. it is interesting to observe that 
both government spending and interest rate differentials, which 
reflect the fiscal and monetary stances respectively, do affect rer. 
a relaxation of either of them would lead to a real depreciation 
of lek that would be reflected in higher domestic prices and/or 
depreciation of nominal exchange rate. the same impact could 
result from a drop in remittances and, perhaps, a deterioration of 
the terms of trade.
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