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ABSTRACT

The study attempts to analyze annual dynamics in labor productivity (LP) and
unit labor costs (ULC) in the horizon 2013-2022 based on the decomposition
approach suggested by Tang & Wang (2004). It must be emphasized that
LP and ULC figures are not insulated from various structural changes in labor
statistics reflecting formalization processes in the labor market since 2014,
wage review policies and Covid-19 effects. Due fo these impacts, [P has
increased over the years, but unevenly. Based on the factor decomposition
approach, the pure effect has generated negative contributions on a broad
base. The static reallocation effect has provided a positive impact on LP growth
given sector base differentials in the indicator. Positive confributions were
generated from “Trade, transport, accommodation etc”, “Construction” and
“Industry”. Lastly, the dynamic reallocation effect associated with sector based
LP growth, is shown to be marginally negative with shrinking magnitude in the
final years of the sample. As for ULC, the figure has increased on average due
to higher wage growth as compared to LP growth. On a sectoral level, the
interconnection between wage and productivity growth is more pronounced in
the case of “Industry”, “Construction” and “Trade, transport, accommodation
etc”. The relationship is weaker for the other sectors. Estimations of the
relationship between [P and ULC are subject to limitations arising from short
time series and frequent shocks throughout time.

Keywords: Generelized Exactly Additive Decomposition (GEAD] Method,
Llabor Productivity, Unit Labor Cost, Sectoral Contributions.

JEL Classification: C43, E24, |31, )24, J21.
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1. INTRODUCTION

Llabor productivity (LP) represents an important economic indicator closely
associated with economic growth, competitiveness and living standards. [P is
measured as the ratio of total output over the total number of employed, and is
interpreted as output per unit of labor in a given period. It reflects the efficiency
of labor factor for the generation of output. On a macro-economic level, [P
dynamic analysis shows whether economic growth is due to: (i increased
employment which by default would generate more oufput, services and
income; (i) higher efficiency of the labor factor, therefore higher LP.

The role of productivity is particularly important for long-term economic growth
(Krugman, 1994)'. Recent studies on business cycle turning points associated
with crisis, indicate that although sources of growth have diminished, productivity
has been the main deferminant for economic and social development (Baily
et. al., 2020). Authors show that even in the case of developed economies,
where labor force growth has slowed down due to weakened demographic
frends in the last two decades, productivity has become the main driver of
economic growth although at a lower “infensity” than previously.

Productivity represents and important indicator for assessing inflationary
pressures from labor costs. In the postcovid period when most restrictions
were lifted, advanced and developing economies experienced a highly
accelerated economic activity. This rebound was expected fo increase
supply and lower inflationary pressures. However, inflation must be viewed
in close connection to unit labor costs (ULC), which in turn are determined
from average wage of LP. In the longer term, when productivity growth is
mostly stable, wage dynamics would be a close proxy for ULC. Tuming
back to the pandemic, wage growth was highly affected by administrative
decisions, countries’ specifics, online procceses replacing onsite work and
ultimately, the reduction and removing of “non essential” jobs. Howver, once
the measures were lifted and jobs re-opened, firms offered higher wages to
fill the re-conceptualized jobs and the new spots. Wage growth in the post
pandemic was joined by higher [P due to the economic rebound. As a result of
this combination, ULC was contained and so were inflation rates. Statistics
indicated that in the cases of the USA, Euro-area and the UK, [P growth almost
doubled in 2021 following a mere growth of nearly 1% on average in the
years 2013-2018. Such good performance of [P in 2021 enabled falling
ULC rates. This development tamed wage related inflation confirming the role
of LP in discouraging the wage-price spiral.

The study analyzes the annual dynamics of LP. The indicator is calculated
based on national account and labor statistics for the Albanian economy
in the years 2013-2022. Annual growth rates for LP are decomposed by
factors and sectoral P confributions based on the Generalised Exactly

Additive Decomposition (GEAD) (Tang & Wang, 2004). It is an approach

Quoting from Krugman, P “The Age of Diminished Expeciations” (1994): “Productivity isn’t
everything but in the long run it is almost everything. A country’s ability to improve ifs
standard of living over time depends almost entirely on its ability to raise its output per worker.”
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that enables pinpoint accuracy in terms of addition of components and overall
LP growthm using chain-linked gross value added data?. GEAD decomposes
the aggregate and sectoral [P growth into three components where each of
them measures: the pure effect; the static reallocation effect and; the dynamic
reallocation effect. Each component will be further explained in the paper. The
effects bears contributions from value added, employment and relative prices
both in level and changes. Calculations are also conducted for ULC for the
period 2015-2022, applying overall and sector based average wage as an
input.

Results indicated falling trends in overall LP until 2020, followed by a positive
tendency in 2021 and 2022. An important factor playing out were structural
changes in the labor market. As the number of employees is included in the
ratio calculation on the denominator, sharp increases or decreases affect the
overall LP figure should the nominator remain mostly constant. Labor market
formalization has produced an increasing figure for the number of employees
throughout time, both for the economy as a whole and by sectfor. This process
has impacted employment data in particular since 2014. As a result, growth
rates for P in 20152016 were predominantly negative, reflecting rapidly
higher employment (also due to formalization) versus more moderate growth
in the value added. In more granular terms, the pure sectoral effect has
confributed negatively until 2020, turning to positive territory in 2021-2022.
The static reallocation effect has generated positive effects for LP growth. The
dynamic effect has been mostly negative, but marginal and with a shrinking
magnitude in the final years.

In regard to ULC, wage growth effect appears as dominating the [P growth
effect. Sector based analysis indicates a nonnegligible connection between
LP and ULC annual growth rates in the case of “Industry”, “Consfruction” and
"Trade, transport, accommodation efc.”. In overall terms, the relationship
seems weak due to the effects associated with “Agriculture” and “Public
administration”. The weak relationship is also due to various administrative
decisions for increases in minimum wage and public sector wages for cerfain
categories. These decisions have impacted wages in the private sector and the
economy as a whole. At the same time, formalization and wage declaration
initiatives, which were more pronounced since 2015, have impacted the
fluctuation of both LP and ULC estimations. Calculations and analysis are
conducted based on not so long - time series for labor market and wages by
sector. As a result, present estimations for the relationship between wages and
productivity must be further validating with longer time series in the future.

The study has the following structure: chapter 2 is dedicated to the literature
review. The literature on P and its role on macroeconomic performance is
substantially large. However, in this study, we have placed more emphasis
on certain fields of literature: LP behavior during turming points in the economy

2 In the case of Albania, since the 2015 first quarter publication of GDP, INSTAT has published
nominal GDP data starting from the first quarter of 2008 adopting the Eurostat methodology.
Quarterly GDP data in volume are published in constant previous year prices and chaininked
(2010=100) prices.
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and its impact on labor costs and inflation. More particularly, the role of
factoral and sectoral contributions on aggregated [P dynamics was reviewed.
A particular emphasis was placed on studies dealing with Albania at different
moments in time. Chapter 3 explains on the data applied in the analysis.
Chapter 4 explains the decomposition approach with special emphasis
on the economic meaning of each component. Chapter 5 incorporating 4
subssections, is dedicated fo the results. It analyzes the factor effects for the
economy as a whole and by sector in terms of both LP and ULC dynamics. The
last chapters touches upon the main conclusion and recommendations.

2. LITERATURE REVIEW

LP growth is conditioned on several factors including country specific patterns,
sector based policies and longterm strafegies contemplated and applied
by the govemments. Factors include innovation, process automatization,
education and training progress, infrastructure and institutional improvements,
human resource incentivizing policies etc.

LP performance analysis assists in the definition and monitoring  of
education and labor market policies. High productivity in certain sectors
is associated with their particular nature, the ratio of capital over labor
and the confinued qualification of employees. In most cases, higher
P would suggest the presence of employees with above average
professional skills. In terms of education policies, higher LP would point to
the need for more focus on the part of education and training programs,
their further specialization and continuity, and also the need for them to show
higher intensity and profilization. The success in the implementation of such
programs is mostly visible in such industries like automotives, information
technology and financial services where the application of knowledge and
innovation were reflected in higher LP growth. On the other hand, in the case
of industries where the inferest in implementing innovation and aufomatization
of work processes has been lower and more delayed, the LP has also grown
slowly. That is mostly the case of agriculture, fishery, forestry, tourism (bars and
restaurants) and other sectors which are more labor intensive.

Growth in LP is viewed as an important indicator of higher living standards
as it represents a must have for higher income (Anderson, 2007). Higher LP
would positively affect wages and compensation, which in turn would stimulate
higher aggregate demand, in particular consumption and investment. On both
economy and sectoral level, wage growth must be supported by productivity
growth in order to obtain more controllable inflationary pressures helping the
monetary policy decisionmaking at the central banks. That is because the
inflation caused by P related growth in aggregate demand, would correct
for the controlled nominal wage growth. Therefore, P growth would enable
real wage growth coupled with higher working and living standards. Literature
also explores the other side of the coin, showing how wage growth can
stimulate further productivity growth (Feldstein, 2008).
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LP is considered a foundamental factor to assure for sustainable and long-term
economic growth. In such regard, economic policies aim for the sfructuring
and implementation of incentivizing programs for secfors of the economy which
have a larger impact on LP growth. Such sectors have the potential to drive the
whole economic growth through the inter-sectoral competitiveness mechanism.
According to Denison (1962), high productivity growth in cerfain sectors is
able fo attract workers from sectors that have lower productivity and wages.

More productive sectors are able to transmit the need for reform and progress
to other sectors that are somehow related to them. In order to narrow infer-
sectoral productivity gaps, the less productive sectors are fostered fo increase
it through the implementation of novelty and new technologies, continuous
educational programs etc. All these processes improves the labor market and
the wage-setting process.

Swiecki (2017) analyzes 45 counfries in the years 19702005 and
emphasizes, among others, the differentiated productivity as the main factor
behind structural fransformations in economic systems. Roson (2019) argues
that LP disbalances bear certain economic implications. One such implication
is the so called “Baumol effect” (1966)°. Sectors that have experienced litle
to no LP growth, experience higher cost as they rise wages in an attempt fo
respond fo wage increases in sectors with considerable acceleration in their
productivity rafes. In the second group, growth in labor costs from wages is
lower compared to growth in ouput per worker. In such cases, productivity
differentials generated inflationary pressures that are unjustified from LP
developments. Baumol (1986), Triplett & Bosworth (2003), Tang & Wang
(2004), Young (2014) witness the economic cost from this phenomenon in
their intersectoral comparative analysis in different economies. McMillan &
Rodrik (201 1) and Rodrik (2016) show that the main driver of economic and
social development is the movement of workers from less productive to more
productive sectors in the economy. They further evidence that in countries
with major natural resource exporting industries (enclaves) featuring high [P
but low wages, structural policies have not helped in generating a broader
based economic growth. These sectors have not been able to affract workers
from less productive sectors (e.g. agriculture) as they were non-competitive
in ferms of wages. Specialization and infernational trade are considered
as barriers in the development of African and Lafin American counfries as
their structural policies focused on closed sectors of their economies. In other
countries, “premature de-industrialization” has been a barrier to the processing
of natural resources. They were therefore exported as raw material with lower
value added. In this examples, development and investment in labor force
have been minimal, labor costs were low and producitivity was weak (Rodrik,

2010).

The phenomenon was first explained by William J. Baumol in “Performing Arts: The Economic
Dilemma” (1966). While economic theory denotes that wage growth occurs with higher
productivity, Baumol counters that for cerfain activities, wages increase also when productivity
doesn't. This is known as the ‘Baumol’s Cost Disease’ or the Baumol effect.
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Additional studies have focused on sectoral and economy LP dynamics, variations
in secforal behavior and the impact of P differences on overall productivity
and labor costs. Applying sectoral data, Konte ef. al (2022) analyze how
structural reforms have fostered differences in LP growth between developing
economies in the years 1975-2005. The study shows how inter and intro-
sectoral components have impacted the overall IP growth. Empirical evidence
suggests that the most effective way for productivity growth through structural
reforms is via the labor efficiency reallocation within sectors as opposed to
reallocation between sectors. Results indicate that productivity growth was a
result of reforms in trade tariffs for commodities, current account sub-components,
electricity grids and telecommunication. At the same fime, financial reforms
fouching upon infernal finances, banking system and bond markets have had
positive and statistically significant effects on LP growth. However, in more
granular terms, the study indicates that structural reforms affect [P through the
inter-sectoral component with a confribution ranging between 76% and 96%
on overall productivity growth. While the impact from the other component -
the infersectoral one — contributes for 4%-24% on LP growth.

Perhaps the only exception is associated with agriculture, where inter-
secforal and intra-sectoral contributions are evenly distributed. However,
the impact of the sector on overall [P growth is statistically insignificant. On
several occasions, the infer-sectoral component bears a negative effect on P
growth. These results suggest that structural reforms in developing economies
have stimulated P growth via the intra-sectoral reallocation and not via the
intersectoral reallocation. Additional estimates suggest that the regulatory
framework in the labor market is crucial for the materialization of effects
associated with structural reforms on LP growth. Results confirm that structural
reforms in agriculture and current account, generafe a positive infersectoral
effect for flexible regulatory frameworks in the labor market. On the contrary,
the effects are negative when such frameworks are more rigid. In such cases,
intra-sectoral effects dominate.

Research confributions concerning the estimation and performance of [P and
ULC in the case of Albania cover a various array of periods and sectors in the
economy”. Results converge on the statement that services and generally non-
fradable sector have spearheaded LP performance in the economy. Celiku &
Metani (2011) show that wage index dynamics were closely related with LP
developments in the fradable sector. That was not the case for the non-radable
sector which fueled most of the economic growth. The study shows that in the
years 2009-2010, the country was lagging in terms of competitiveness as LP
levels visérvis neighbouring pears and beyond were lower. Simultaneously,
the study finds certain advantages in terms of lower labor cost in the country in
comparison to the other economies, but they have been ultimately non-stable
throughout time*

4 Celiku & Metani (2011); Celiku, Cela & Metani (2018); Cela, Metani & Celiku (2019).

> Proxy indicators for LP and ULC continue to be generated with the same methodologies and
reflect improvement in the time series involved. Their dynamics are an infegral part of monetary
policy analysis in the defermination of domestic inflationary pressures and their association
with P developments.
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LP associated competitive disadvantages have also been observed beyond
the period included in the given study. Estimations and projections by the
Infernational Labor Organization (ILO, 2023) show that Albania is amongst
the least competitive countries based on LP figures (Graph 1)°. Measured as @
ratio of GDP (in USD) over the number of employees, the LP figure is estimated
at 11270.24 usd/employee or about 1.28 million AlL/employee in 2022,
increasing by 1.3% compared to the previous year. According fo ILO data,
the average annual P growth stood at around 0.66% in the years 2014-
2022 and was generally non-stable”.

Graph 1 [P for Albania and some other countries in 2022

Source: ILO Modelled Estimates and Projections (ILOEST) Database, Nov. 2023 edition, ILOSTAT.!

Note: 19 countries were selecTed from the dotobose for comparison purposes.,
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Other studies applying different methods have pointed out the role of tofal
factor productivity (TFP) (not only that of LP). Potential output re-estimations
(Celiku et. al. 2018) incorporating Cobb-Douglas production function,
reveal that TFP contributions to real growth have dimished since 2009 in the
aftermath of the global financial crisis. Estimations suggest a TFP contribution
of 2.2 percentage points to the average real growth rate of GDP in the years
2002-2008. In the years 2009-2015, it has fallen to 0.4 percentage points.
The study concludes that aside for the crisis impact, falling TFP is also related
to diminishing LP during the same period. A similar conclusion is presented
by Cela ef. al. (2019), who apply Social Accounting Matrixes to generate
input productivity as an alternative to TFP in the years 2009-2013. Under
such concept, TFP would be interpreted as the efficiency in the use of inputs
fo generafe a given output in each sector of the economy. Results evidence
that non-tradables have been leading developments for overall productivity

° O f/gures for GDP are provided in terms of 2015 USD with purchasing power parities (PPP)
to allow for comparison between countries. This includes GDP data in constant 2015 USD
from World Development Indicators. For LP defined as GDP per worker, ILO estimations apply
total employment. For more details, consult https: //ilostat. ilo.org,/ topics/labourproductivity,/;
https://ilostat.ilo.org/resources,/concepts-and-definitions /description-competitiveness-
indicators/; hitps://www.ilo.org/ilostatiles/Documents/TEM. pdf

7 Converted using the average USD-ALL exchange rate at 113.14 All/usd (Bank of Albania.
ILO estimations are very similar to ours. Refer to section 5.1 for more insight.
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both in level and growth rates, confirming conclusions from previous studies.
Furthermore, results indicate that the overall productivity in the economy and
for the tradables remains below 2010 levels.

To summarize, research contributions conceming fotal and sector based
productivity in the case of Albania, indicate the need for revitalization of P in
the post crisis. Therefore, the acceleration of structural reforms coupled with a
more flexible labor market, would enable for improved productivity within the
most dynamic secfors of the economy generating [P related competitiveness
advantages and improving living standards. In terms of productivity expansion,
a flexible labor is insufficient if not coupled with wage reforms, education
refoms and broadbased inclusion of innovation and information fechnology.

3. DATA

Sectoral studies are subject to limitations associated with times series
availability, method re-contemplation and the level of defail available for
sectors and various indicators. P and ULC estimations are therefore subject to
data availability. In the case of Albania, estimations are conducted on datfa
from value added, employment, average wage, inflation and output deflafors
for the economy as a whole and by sector in the period 2013-2022. Data is
available on a quarterly basis, but annual figures were applied to correct for
quarterly fluctuations. The analysis horizon strefches for the years 2013-2022
for [P and 2015-2022 for ULC. Although GDP and deflator are available,
shorfer time series for secforal employment and wages dictate the shorter time

horizons for [P and ULC.

LP is calculated as the rafio of value added over the number of employees.
ULC is estimated as the ratio of real average wage over LP. Although the
ratios are similar to previous studies®, the data core includes nominal and
real chain-linked GDP series. Gross value added deflators, by sector, are
included as well. Employment and wage indicators are obtained from INSTAT
statistics including the Quarterly Labor Market Survey and quarterly measures
for wages.

4. METHODOLOGY

Series availability for the indicators mentioned above allow for the application
of the approach proposed by Tang & Wang (2004). According to this method,
each sectoral contribution to LP growth can be decomposed into three additive
effects. The approach also known as the The Generalised Exactly Additive
Decomposition (GEAD)?, decomposes contributions on P and ULC growth
according effects and sectors in exact way. It is refered as one of the methods
available from the literature on the matter. The main advantage compared to

& Based on the study by Celiku & Metani (201 1) also applying valve added, employment and
wages for LP and ULC calculations at different sectoral level. Value added figures were af the
time available through a different methodology. The same applies for employment wage data.
For more details on the decomposition’s steps according GEAD, see Montebell & Darmanin,

2021 (Appendix | & Il, pages 30-32).
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other methods is the ability to add up the sectoral contributions according to
the effects, giving exactly the fofal LP growth rate, when the GDP and value
added figures are calculated according to chain-linked technique, as the case

of Albania.

Fach sector contribution on overall LP growth can be decomposed into three
effects: (i the pure LP effect; [ii] the reallocation effect (on LP as a level); and
(iii) the dynamic reallocation effect {on LP as growth rates).

(i) The pure LP effect measures the sectoral contribution to overall [P growth
in the economy due to within-secfor factors, weighted by the secfor’s share in
aggregate nominal output in the previous period. This effect captures the gains
in sectoral efficiency from technological progress, aufomation and increased
skills of workers within the sector (Montebello & Darmanin, 202 1). It is named
'pure’ as it isolates the influence of the factors related fo changes in the relative
size of a sector.

The approach can also defermine the (i) static and (i) dynamic reallocation
effects. The reallocation effect captures the impact a sector has on overall LP
growth as a result of changes in its relative size. These changes can occur
due fo: changes in the secfor’s employment relative to the rest of the economy;
changes in the value added deflator (the price effect]; the combination of both
labor the price effects. As an example, even when sectoral LP levels remain
unchanged, the overall LP can increase if: - labor shifts from below average P
sectors fo above average [P sectors; the sector augmentation factor changes
due to changes in relative deflafors. If the deflator of a given sector increases
relafive fo the rest of the economy, its contribution o overall P growth will also
increase even if its respective labor remains unchanged.

(ii) The static reallocation effect captures the impact from absolute changes in
labor and/or relative prices weighted by the sectoral LP share over the overall
LP in the economy.

(iii) The dynamic reallocation effect takes into account if such changes are
occurring when the sectoral productivity is either increasing or decreasing.
Therefore, if a sector (A with P above average increases in relative and, at
the same time, a secfor (B) with LP below average decreases ifs relative size,
a posifive reallocation contribution will emerge from sector (A) and a negative
confribution will come from sector (B). As the reallocation effect is weighted
for the relative productivity of the sector vis-Grvis the rest of the economy, the
positive confribution from sector [A) will most probably dominate the negative
confribution from sector (B), generating a net positive effect on the overall LP.

Bank of Albania 13
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The GEAD formula is defined as follows:

Zin o ooi i i
7 - (pili — pi_lio1)Gi]

t-1

_ iy i Zi_ i7i i g
G = Yilg—Gi + _(Ptlt - pt-llt—l) +
Yioq Zt-1

where:

G, overall LP growth in period compared with a previous period;

Gi LP growth of secfor i in period r as compared to a previous period;

z, overall [P in the economy in period ¢

z! secfor i LP in period ¢;

Y, nominal value added of the whole economy in period ¢;

p! relative price of sector i in period ¢ ;

i share of employment in sector i over aggregate employment in the economy
in period .

5. RESULTS AND ANALYSIS

5.1. GENERAL TENDENCY IN LABOR PRODUCTIVITY LEVEL

Results indicate a general increasing trend for the overall LP in the years 201 3-
2022 (2015=100) (Graph 2, left), however uneven. [P level has improved
substantially in 2014 as compared with 2013. The years 2015-2019,
witness a general decrease in [P compared with 2014 also reflecting for
formalization effects in the labor market. In the following years, [P decreased
again as the effects from the 2019 earthquake were further exacerbated by
the negative contributions from the Covid-19 pandemic. The falling LP reflects
decreasing value added at a higher pace compared with employment. The
sharp rise in LP in 2021 reflects the low base effect from the previous year and
also the economy's attempt to rebound. Improvements were more pronounced
in the case of output as compared to the more gradual labor growth. The later
reflected the business fendency not to permanentely decrease labor during the
pandemic under the belief that the economic activity would rebound quickly in
the aftermath. [P improvements confinued throughout 2022 as the level reached
1.2 million lek/worker, surpassing the pre-pandemic level (1.07 million lek/
worker). It was also above the 2014 level which marked the maximum value
of the 2013-2019 period. P level in 2022 would also remained above the
average frend.

In terms of annual growth, P average figure for the whole 2014-2022
time horizon stands at a mere 0.5% (graph 2, right]. Growth has not
been uniform due to different changes affecting various sub-components
of P calculation. These results make it very difficult to draw conclusions
about the sustainable P growth during the analysis horizon. Following the
frequent fluctuations in LP growth rates, the annual rate marked around 1.4%

in 2022, resulting even higher than in 2018 (1.2%).
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Graph 2 LP level including trend (left) and annual growth rafes in the years
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5.2. LP GROWTH AND SECTOR BASED CONTRIBUTIONS

In terms of sectoral decomposition, LP dynamics have been defined by certain
sectors in given years (Graph 3, leff]. Positive confributions have primarily
emerged from services which are generally considered as non-radable.
Positive confributions have risen from “Trade, transport, accommodation,
food services and professional services” in the years 2017-2022, with the
exception of 2020, the year of the pandemic peak. Formalization efforts
and stafistic improvements in the years 2015-2016, were reflected in higher
employment growth as compared to value added growth. As a result, sector
based contributions have dragged the overall LP in the economy. On average,
“Trade, fransport, accommodation, food services and professional services”
have contributed by 0.5 percentage points to LP growth in the years 2014-
2022. An additional 0.1 percentage point confribution has emerged from the
public sector and other services, again considered as nonradable.

Production sectors, which also include export oriented industrial sub-sectors
as well as construction, have generally produced negative contributions with
large variations. Fluctuations are mostly associated with variations in value
added as employment remains generally stable. Industrial fluctuations are due
fo oufput changes due to export shifts, as export flows are closely related to
infernational movements in raw material and mineral prices. Another factor
affecting sharp changes was the “electricity” sector which is closely linked to
weather conditions. Stafistical effects from data are also a factor.

Negative contributions coming from construction until 2019 are associated with
the subsequent barriers steaming from the global financial and debt crisis (2008,
domestic restrictions for new housing and other factors which are specific fo this
particular sector. Construction has generated positive confributions on LP growth
in the years 2020-2022. These contributions were particularly high in 2021 as

value added increased much faster compared to employment.
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Graph 3 Overall LP growth Sectoral decomposition (leff] and factor
decomposition (right) (in pp)
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5.3. LP GROWTH: FACTOR EFFECTS FROM GEAD DECOMPOSITION

The GEAD decomposition tool rearranges factors behind LP growth based on
a macro-economic concept (Graph 3, left]. In the years 2014-2020, the pure
effectrelated solely with sectoral LP growth augmented for their respective share
on nominal output, has generated a negative contribution of 1.8 percentage
points on fofal LP growth. The pure effect has turned positive in the years 2021
and 2022 with contributions at .8 percentage points and 1.5 percentage
points respectively. These late developments underscore that the sectors have
improved their infernal labor usage efficiency as their output has increased af
a faster pace compared with employment.

Positive confributions have emerged from the static reallocation effect in the
years 2014-2022. The average contributions stands at 1.2 percentage points
for the whole LP growth. This denotes that the effects sourcing from changes
in labor shares and/or relative prices weighted for sectoral P level, have
positively affected LP growth in the economy. That is most probably associated
with labor shifts towards sectors with higher productivity growth without
neglecting for the relafive price effect. The positive confributions coming from
this effect have somewhat buffered the negative outcomes form the pure effect

in the years 2014-2019.

Contributions from the dynamic reallocation effect were negative in all years,
but have been marginal. This suggesfs that the economic structure has not
favored sectors with higher LP level. That has been due both to lower shares
from above average sectors and higher shares from below average sectors. The
combined contribution on overall LP growth for the whole 2014-2022 horizon
stands at-0. 16 percentage points. The magnitude has decreased approaching
the zero bound since 2017. The rationale behind this development is for the
above average sectors to have increased their relative share in the economy
without being able to fully dominate the below average sectors.
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5.4. THE ROLE OF SECTORS IN THE EFFECTS” FORMATION
ACCORDING TO GEAD

The following analysis will show how the economic sectors have contributed to
each effect under the GEAD approach further exploring their role on total LP.

e  Sector based pure effects

The secfor based decomposition for the pure effect provides a defailed
profiling for LP dynamics (graph 4). Throughout the whole 2014-2020 time
horizon, the pure effect stands as negative mainly due to falling contributions
from “Trade, transport, accommodation, food services and administrative
services”, with supplementary negative confributions from “Industry” and
“Construction”. Negative effects are more pronounced after 2017, when
employment growth has been fueled by formalization processes. A positive
confributions is denoted for “Industry” in 2018, probally associated with the
positive impact from electricity production. That was however short lived, as
confributions have turned negative in 2019 and also in 2020 - the starting of
the pandemic. The positive contributions in 2021-2022 are mostly related to
“Trade, transport, accommodation, food services and administrative services”
and “Construction”. The later has been particularly active in 2022.
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Trade, Transport, Accommodation & Food, Business adm. services
mmm Construction

Industry
mmm Agriculture, fishing & forestry
—e— Pure productivity effect in LP growth Source: Authors’ calculations.

e The static reallocation effect

The main positive contributions fo LP growth in the economy has been generated
from the static reallocation effect. That is associated with relafive productivity
by sector and differences in prices and employment viscvis the rest of the
economy. Graph 5 (left) shows this particular effect decomposed by sector
and also the performance of the relative productivity of each sector'® (Graph
5, right). Positive contributions from this effect are related to LP level differences
between sectors.

19 The relative productivity is determined as a ratio of sectoral P over the overall [P in the

economy.
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Graph 5 Sector based sfatic reallocation effect decomposition (in pp, left);
Sector based relative productivity to the economy (leff]
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The positive contributions from these effecs rise from secfors with productivity
above average. Positive effects are closely related with “Trade, transport,
accommodation, food services and administrative services” with “Construction”
and “Industry” also affecting in certain years. The positive effects from “Trade,
fransport, accommodation, food services and administrative services” are due
fo the sector’s higher relative productivity and its increasing share across the
years (graph 6). Although “Construction” and “Industry” have higher relative
productivity compared fothe economy, their confributions are lower, volatile
and, at times negative. That is due to two reasons: althrough the sectors
have increased their respective shares on total employment, they are sill
lower compared with “Trade, transport, accommodation, food services and
administrative services”. Secondly, relative prices (proxied by value added
deflators) are not just lower for these two sectors, but also decreasing. As the
weighting is applied using nominal value added, falling prices denote falling
shares in the economy.

On the other hand, the static reallocation confributions are negative in
the case of “Agriculture, fishery and forestry” with the exception of 2022.
Agriculture has the lowest relative [P in the economy (Graph 5, right).
Employment structure in the economy denotes the falling relative share of
labor in agriculture by nearly 9.0 percentage points in 2022 as compared

with 2014 (Graph 6).
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Graph 6 Employment structure by sector in 2014 and 2022 (% on fotal

employment)
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The general conclusion is that more productive sectors in the economy
have atirackted labor from the less productive sectors. This represents an
important positive development in terms of competitiveness related to relative
LP, generating positive contributions from sfatic reallocation effect to the
aggregate growth of LP. These positive confributions have somewhat acted as
a counterweight for the negative pure effect contributions.

e The dynamic reallocation effect

The dynamic reallocation effect is calculated in a similar manner fo the stafic
effect with the difference being the presence of productivity growth (aside for
the level productivity). It is interpreted as complementary to the static effect.
In other words, it explores weather the movement of labor towards the more
productive sectors occurs at the times productivity in these sectors is also
increasing. Results indicate generally negative effects suggesting that labor
movements have not occurred af fimes of growing productivity. However,
the effect is marginal with a falling magnitude. Sector based decomposition
reveal negative confributions coming from almost all the sectors of the economy
(graph 7). The main effects are associated with the “Public administration,
social services etc.”, as a sector with below average productivity but which
has retained its relative share on employment.
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In conclusion, it is shown that the pure effect (by factor and by sector] has
been dominant with negative contribution on [P growth throughout the
period. This negative impact has been partly mitigated from positive static
reallocation effects. Above average productivity sectors have been able to
refrieve labor from below average productivity sectors. This is denofed in the
movement of labor away from Agriculiure towards the other sectors with the
exception of "Public administration, social services etc.” which has refained o
relatively stable share of employment between 2014 and 2022. The highest
increase in labor share is recorded for “Trade, fransport, accommodation,
food services and administrative services” (4.3 percentage points). As for the
tradable sectors, “Industry” has gained 3.2 percentage points followed by
"Constrution” at 1.2 percentage points.

4.5 OVERALL AND SECTOR BASED TRENDS FOR ULC

Productivity differences between sectors have caused labor shiftings as
demonstrated by the positive effect from the static reallocation effect. On the
other hand, important correlations have been established between [P and
wage developments since 2015 (correlation coefficient at 0.8) (Graph 8).
Short time series seriously inhibit more in depth empirical analysis on the
causality’s direction over time!'!. Real wage dynamics are certainly less volatile
compared to LP dynamics in the years 2016-2022. Across the years, various
regulations have increased the minimum wages with upward effects on the
overall wage in the economy. Furthermore, formalization has also affected
statistics with improved measures of both the number of employees and the
wage they receive.

Nominal wage growth deflated by inflation.
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Craph 8 Annual changes in LP and average real wage for the economy
(2015-2022)
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On a sector level, high correlations between annual growth rates of [P and
real wage are observed in the case of “Industry”, “Construction” and “Trade,
fransport, accommodation, food services and administrative services” (graph
9, upper row). “Agriculture” and of “Public administration, social services efc.”
show weak correlations denoting the lower productivity level vis-avis the rest
of the economy and also different specifics in ferms of employment and wage
sefting (graph 9, lower row).

Graph 9 Annual growth rates of LP and real wage by sector
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Developments in wages and productivity affect the ULC indicators which are
calculated as a rafio of real wage over [P. Changes in ULC are a result
of changes in the subcomponents (real wage and [P). In the years 2010-
20192, average LP growth stands at 1.7% with a lower real wage growth af
1.4%. As a result, ULC has decreased on average by 0.3% denoting weak
wage related inflationary pressures. They have certainly been a factor behind
low inflation rates (2.1% during this period) which fell below the target of Bank
of Albania. In 2020, as the pandemic evolved, real wage confributions were
positive while those from P were negative on overall ULC (graph 10). As a
result, ULC increased annually by 2.5%. Growth rates were volatile in 2021
and 2022. Higher P growth compared to wage growth, decreased ULC in
2021. On the other hand, higher ULC in 2022 further contributed to domestic
inflationary pressures which coincided with tight conditions in the labor market
and above objective inflation expectations.

Graph 10 Annual growth rates of ULC decomposed by facfors (in pp) and
average annual inflation rates (in %)
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On a secfor level, stronger inflationary pressures from labor costs are
associated with “Industry” and “Trade, transport, accommodation, food
services and administrative services” (graph 11). “Agriculture” and “Industry”
have increased their respective ULCs in 2022 as wage growth outpaced
LP growth. This phenomenon is more pronounced in “Agriculture” activity
which also features the lowest efficiency of the labor factor in the economy.
“Construction” has reflected high productivity growth which has eclipsed the
substantial increase in real wage enabling lower inflationary pressures from
labor costs.

12 Estimations for LP and ULC before 2015 are based on shortterm statistics indicators (INSTAT).
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6. CONCLUSIONS

The study analyzes the level and dynamics of P and ULC indicafors on
overall and secforal terms for Albania in the years 2013-2022. A three factor
effect decomposition is applied in the case of LP growth: pure effect, static
reallocation effect and dynamic redistribution effect. Each effect is further
decomposed into sectoral contributions.

In the case LP, a volatile low-magnitude positive dynamic is observed in the
years 2014-2022. This dynamic has been affected by important developments
in the LP calculation sub-components. Structural changes in the employment
data due to formalization in the years 2015-2016 and the economic shocks
associated with the earthquake and the pandemic in 2019 and 2020, are
amongst the examples for the relatively unstable P figures. In 2021 and
2022, strong P growth rafes were observed. In the first case, they were
associated with the economic rebound in the postpandemic from the low
base 2020. In 2022, in spite of the conflict breakout in the Ukraine, the
value added increased at a higher pace compared with employment, driving
LP upwards. LP in level and growth rates terms in 2022 were above the
respective figures of 2018.

The method applied in the study (GEAD), decomposes the overall [P growth
on sector based effects. Factor decomposition denotes that the pure effect
has generally driven the falling LP dynamic in the economy. Almost all sectors
have contributed likewise. However, figures indicated that the negative
magnitude has decreased since 2016 suggesting for improved intra-sectoral
developments in the LP.
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The static reallocation effect has positively affected productivity growth. That is
associated with sectoral relafive productivity vis-Grvis the rest of the economy.
Continous positive confributions were associated with “Trade, fransport,
accommodation, food services and administrative service etc.’, “Construction”
and “Industry”, all sectors featuring higher productivity compared fo the average
of the economy. Higher contributions could have been a result of higher prices,
higher employment or both. Focusing on employment, data indicate that labor
has shifted from “Agriculture” towards sectors with higher productivity in the
years 2014-2022. It is difficult to denote the impact associated with prices
in this case. Higher prices might have affected relative LP contributions in
the case of industry, where the raw material and mineral base is related fo
international export price developments.

Dynamic reallocation effects are related to P growth and not just levels as
in the case of the stafic effect. These contributions are primarily negative,
however they are marginal and ever decreasing. This denotes attempts in the
economy fo move labor also when the productivity is growing.

As for ULC, the indicator is also volatile, partficularly in the years 2021 and
2022. In 2021, LP increased quickly in the postpandemic recovery. The
growth rate was higher compared with the growth in real wages. As a result,
ULC decreased compared fo the previous year. In 2022, ULC has turned
fo positive growth rates. That is associated with tight conditions in the labor
markef, wage upward re-setting, high inflation and expectations on inflation
above the target, all adding up to inflationary pressures from labor costs.

On a sector level, [P and ULC growth rafes are high-correlated in the cases
of “Industry”, “Construction: and “Trade, fransport, accommodation, food
services and administrative service efc”. These correlations become increasingly
weaker in other sectors (Agriculture and Public Administration).

The presence of short and sfructural break bearing time series is a serious
limitation in the analysis of correlation and causality tests between the indicators
included in this study. In the future, research will benefit from longer and
enriched time series. Continuous improvements in labor and wage stafistics
including the availability of dafa for “compensation of employees” (income
side GDP), would cerfainly enhance the quality of analysis.

In conclusion, GEAD is a valid alternative for [P growth decomposition into
factor and sector based sub-components. In spite of its validity, the interpretation
of the sub-components is no easy task. Reallocation effects bear the combined
confributions from both relative employment and prices. The availability of
more detailed price, output and labor data would enable the application of
easier and more transparent methods. The later would enable the detachment
of reallocation effects associated with prices from those associated with labor
reallocation between sectors.
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“A SYNTHETIC METRIC APPROACH TO ASSESS
SUSTAINABLE DEVELOPMENT IN THE CASE OF
ALBANIA.”

Gerti Shijaku!, Bank of Albania Research Department
Monnin?, Council on Economic Policies

This paper introduces an adequate, continuous and accepted alternative
metric approach to evaluate a composite synthetic indicator on sustainable
developments. It is expected to play a key role helping policy-making to monitor
better and formulate more appropriate policies in the case of a small open
economy, Albania. The metric approach relies upon two crucial components.
One element refers to the need to coordinate economic, social and
environmental developments. The other element accepts the need to balance
between infra-generational well-being and maximize overall inter-generational
well-being. For these reasons, the information used to estimate this mefric
includes a dataset of 12 pre-selected indicators, with information for the period
that is independently related to these dimensions. The estimation technique
follows a three-step process. First, each of the indicators are standardized to
ensure that the data are consistent, comparable and meaningful. Second, the
weights of each of the standardized indicator, which would be used then in
the aggregation process, are calculated using the entropy weighting method.
Finally, these weights are used to aggregate the standardized indicators info a
single indicafor with a range from O to 1. The higher the value of this synthetic
indicator is, the betfer will be the performance in sustainable developments,
and vice versa.

JEL Classification: Sustainable development, entropy methods, environmental
assessment, index.

Keywords: ~ Sustainable  development, entropy methods, environmental
assessment, index.
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1. INTRODUCTION

The prompt development of the global economy and society has friggered
several problems related to sensitive environmental and social issues, among
which the excessive consumption of natural resources, the deterioration
of the ecological environment and the imbalance of social development
around the world [Jin, et al (2020]]. This theoretical idea on the matter has
been lafent in the rheforic of sustainable development policies following the
Brundtland Commission®. It is developed further through subsequent meetings
and publications since the adoption of Agenda 214 in Rio de Janeiro. This
theoretical concept is, however, being only recently intensively promoted as a
popular and important concept by many leading multilateral organisations and
is incorporated and adopted in national and international policy, including
the Sustainable Development Goals [Ness, ef al (2007)]. On the one hand,
this is seen as a dominant policy response to growing climate change risks
and ecological breakdown [Hickel and Kallis (2019)]. On the other hand,
as Kwatra, et al (2020) advocate, it rests upon the assumption that economic
development and expansion should be compatible with our planet's ecology,
upon which fechnological changes and substitutions, should allow us to
absolutely coordinate economic growth, environmental, and social progress
and cohision. Similarly, sustainability policies should be seen through the need
to balanceoverall intra-generational welfare and maximize infer-generational
overall welfare. That is why sustainable development and its assessment have
increasingly played a key background role in policymaking across the world.
For this reason, the main acfors, e.g. governments, regulafors, investors and
researchers, require reliable estimates of sustainable development risks and
opportunities that would serve properly the decision making process within
a country, including policies, plans programs and projects. At this point, it is
also crucial that for the best outcome such assessment should be understood
as a systematic and comprehensive approach aiming to evaluate and monitor
progress as a combination of environmental, social and economic manners
within a country and beyond.

In this sense, the United Nations Conference on Environment and Development
held in 1992 recognized the important role that indicators can play in helping
countries to make informed decisions concerning sustainable development.
This conceptual approach clearly means, as quoted by Dasgupta (2001}, that
it is necessary fo have a fight, comprehensive and sound analytical framework
that is based on a systematic sef of different indicators. This dataset should
provide information on sustainable development assessments with regards
fo environmental, social, and economic dimensions. This is necessary for
policymaking as it makes it easier to proceed fo practical decisions [UN
(2008)]. In parallel to this, while assessing these risks is challenging, several
commercial data providers and academics have started to develop some
related risk scores or indicator metric approach, which most importantly as it

Formally known as the World Commission on Environment and Development [1987).
4 Agenda 21, Programme of Action for Sustainable Development, adopted at the UN Conference
on Environment and Development, Rio de Janeiro, Brazil 1992.
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is accepted® can provide crucial guidance for decision-making in a variety of
ways. Firstly, the information provided by these means, can franslate physical
and social science knowledge info manageable units of information. This is
expected to facilitate the decision-making process in such as to be able to
take better decisions and more effective actions by simplifying, clarifying and
making aggregated information available to policy makers. Secondly, they
can help to measure and calibrate progress towards sustainable development
goals. Thirdly, they can provide an early warning metric approach, sounding
the alarm in time to prevent economic, social and environmental setbacks and
damages. They are also important tools to communicate ideas, thoughts and
values. At this point, however, two prominent questions remain still challenges,
af least regarding concerns with sustainable development. The first questions is
related to the way on how one should arrive at a more substantive definition on
the concept of sustainable development. The other question refers to the need
understanding the importance of conceptual differences between weak and
strong sustainability upon which we then move to outline what we consider to
be currently the best practice in measurement and quantification approach for
consideration on such developments.

At present, there is a large number of metric approach gauging sustainability
from different perspectives, with most of them being synthetic composite
indices. Each of them is related, however, to different mefric approaches.
Similarly, they infent to assess the degree of sustainability either for a given
single country (region) or for a sef of countries. Authors like Hui, et al (2022),
however, distinguish their restrains in three aspects. Firstly, some of them contain
foo many indicators, which creates some limitations for countries with data
shortages. Secondly, some other metric provide scoring indicators that have
simple structures and low data requirements. This might be relatively positive
and provide sustainability metfric for most countries, but their configuration does
not represent sustainable development effectively. Thirdly, their aggregation
approach is based on a common weighing method reported in the literature,
nomely “equal weights”, “expert weights”, and “factor analysis”, but each
of these techniques comes with its own limitations. The first two methods are
criticized for their lack of objectivity. The third method can only estimate
weights if correlation exists between indicators. For these reasons, the main
input of this paper is fo build a concise and acceptable composite synthetic
mefric for sustainability assessment in the case of a small open economy,
nomely Albania that reflects two fundomental principles. One of them,
as suggested by GuillenRoyo (2016, involves the need to infegrate and
coordinate the dynamic balance among economic, social, and environmental
developments. The other element, as Kwatra, et al (2020) imply, involves the
need fo ensure and balance intergenerational and intra-generational equity
and then maximize total intergenerational welfare. In this view, this paper
builds upon the work of Hui, et al (2022). These authors adopt and modify an
alternative metric for sustainability assessment, called the National Sustainable
Development Index, which has been presented previously by Jin, et al (2020).
This approach relies upon a composite synthetic metric that includes a battery
of 12 relevant preselected indicators (variables). Every single indicator

> See among others Shah (2004); and United Nations (200/).
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confains information independently related to individual dimensions bore
on susfainable development. The estimation technique follows a three-step
process. Firstly, each of the indicators is standardised o ensure that the data
are consistent, comparable and meaningful. Secondly, the weight of each
of the standardised indicators, which would be used then in the aggregation
process, is calculated using the entropy weighting approach. Finally, the
estimated weights are used then fo aggregate the standardised indicators
into a single indicator, which fakes a value ranging from O to 1. The higher
the value of this synthefic indicator, the better will be the performance in
sustainable developments, and vice versa.

The advantages of this paper is threefold. Firstly, as a data-driven metric,
this carefully constructed and methodologically rigorous sustainable index is
estimated for the first time in the case of Albania. On the one hand, this index
provides a synthetic metric approach fo assess sustainable development at the
national level in the case of Albania. On the other hand, it makes up for gaps
of existing indices and may help authorities in this case to monitor better the
status of sustainability on continues basis and make better decisions and plans
upon such developments. In refurn, this would allow us to track frends, identify
emerging sustainable problems and ensure that policy decision-making offer
the greatest return possible, which even more helps strengthen the public and
academic understanding of sustainable development. Secondly, this approach
is comprehensive and recognizes the core sustainable developments,
while most of the existing metric fail to understand properly the essence of
sustainability. This includes the need to coordinate economic, social and
environmental development and the need to balance intra-generational well-
being and maximize overall intergenerational well-being. On the one hand,
this will be helpful to strengthen the planning and understanding of sustainable
developments. On the other hand, it promises to improve decision making
related to sustainable developments and steer the country towards a more
sustainable future, but only if policymakers embrace factbased analysis and
act on the insights that emerge from the data. Finally, this paper builds the
NSDI using the enfropy method to make the calculation of weights more
scientific and objective.

The remaining part of this paper is organised as follows. Sectfion 2 describes
the NSDI and the methodology fo build a synthetic index for measuring
sustainable development in Albania. Section 3 presents the results. Main
conclusions are drawn in section 4.

2. THE METHODOLOGY AND DATA FRAMEWORK

2.1. THE ESTIMATION APPROACH

The concept of susfainable development has sparked a heated debate
around the world and gained momentum in academia once an updated
version of this nofion was infroduced. Acknowledged fo have originated
in ecology, this concept is increasingly justified as a comprehensive and

30 Bank of Albania



Economic Review 2023 H2

multidimensional concept that should be approached according to two
fundamental principles [Hui, et al (2022]]. One of them involves the need to
integrate and coordinate the dynamic balance among economic, social, and
environmental developments [Guillen-Royo (2016]]. The other one involves the
need fo ensure and balance inter-generational and intra-generational equity
and then maximize total intergenerational welfare [Kwatra, et al (2020)]. At
present, a large number of researchers are devoted to studying the assessment
of sustainable developments from different perspectives. However, only a
few of them have been delving info building a suitable composite synthetic
mefric that base their work on such considerations. Among them, this paper
builds upon the work of Jin, et al (2020). These authors propose a relatively
systematic and complete index of sustainable assessment metric, that is, the
National Sustainable Development Index (NSDI). The NSDI, which was seen
as a way fo amend the Human Development Index, is a synthetic composite
index. This one includes information from a set of 12 relevant indicators (see
Table 1 in Appendix), upon which Hui, et al (2022) adopt and propose a
modified version to make up for some demerits of the original approach and
enhance its acceptability, continuity, and reliability. The idea, according to
them, is that two of the sub-indicators in the original NSDI, e.g. “drinking
water” and “sanitation”, which are respectively measured by “population
using improved drinking water source (%) and “population using improved
sanitation facilities (%)" can only be measured once every 5 years, making it
impossible to measure sustainability annually. This set of information loss, as
these authors claim, would make NSDI unable to monitor national sustainable
development on a regular base, e.g. annually. This limits its used for annual
panel data analysis. Data shortage, as Khalid, et al (2020) reveal, is among
the main reasons why many sustainable development indices cannot be
effectively measured and compared. Therefore, Hui, et al (2022) address
such data issue by using instead “drinking water” and “sanitation” respectively,
measured by “population using at least basic drinking water sources (%)" and
“population using at least basic sanitation facilities (%)”. The advantages as
they declare are twofold. Firstly, these set of data are accounted for once a
year, hence, guaranteeing an annual measurement of NSDI. Secondly, both
of them, meaning “basic drinking water sources and sanitation facilities” can
better reflect the basic needs of humans for public health and the environment.

The estimation technique of the NSDI is based similarly in the entropy weight
method. This is an important information weighting approach, which is
commonly used to calculate the weight or the value dispersion in decision-
making of each indicator in a composite indicators system. This technique is
based on the idea of the entropy weights from basic information theory. This
information is needed to relafe the different variables in different units with a
dimensionless scale from O to 1¢. Specifically, the valuable information is @
measure of the degree of order in a system and entropy is a measure of the
degree of disorder in a system. This means that the greater the degree of
dispersion, the greater the degree of differentiation, and more information
can be derived. Therefore, the smaller the indicator information entropy, the
greater the information provided by the indicator, the greater its effect in the

¢ See among other Erkhembaatar and Bataa; and Zhu, et al (2020).
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comprehensive evaluation, and the higher the weight. As such, higher weight
should be given to the index, and vice versa. Compared with various subjective
weighting models, the biggest advantage of this approach is related to the
fact that it avoidances the interference of human factors on the weight of
indicators, which enhances the obijectivity of the estimated results and analysis.
According to the principle of the entropy method m indicators and n sample
are set in the evaluation, and the measured value of the i indicator in the j
sample is recorded as X, which in our case with a country will be idenfify
by X. The first step in thié method s related fo the need fo standardise eoch
of the measured value or indicators, which is a necessary step before the 1

indicators are aggregated info a single composite index. Among the many kinds
of normalisation methods we adopted the min-max approach. This approach,
as Khalid, et al (2020) reveal, is simple, mature and widely used. According
fo this approach, we divide each indicator info those, whose increasing values
are positively related to sustainability, and those that are negatively related. This
means that the first group of indicators includes those whose increasing values
represent better performance in sustainable development, such as income level
and forest area. This set of indicators are standardised using Equation (1). The
second group refers to the ones whose value represents better the performance
of sustainable development, such as CO2 emissions per capita, which needs
fo be treated using Equation (2), below: )

~ X; —min (X;)
X =
' omax (X;) — min(X;)

2)
P70 max (X;) —min (X;)

Where, X is the raw data value; minX_ is the minimum observed value of the
mdlcotorX and maxX, is the maximum observed value of the indicator; and
X; is the result of dimensionless treatment being standardised (normalised). In
the second step, the entropy value [e) of indicator i is calculated as follows

through Equation (3) and (4], below: 3)

k =1/In(n)

4

m
- _ ~J 1 2
e = kai InX;
j=1

Where, n is the number of observations of each of indicators included in the
given sample and the constant k depends on n and the range of the entropy
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value e, is [0, 1]. The larger s, the greater the differentiation degree if index

i is, and more information can be derived. Hence, higher weight should be

given to the index. In the third step, the information utility value of indicator

i, namely g, is calculated, as follows: 5
g = I-¢

Finally, the weight of each indicator i is obtained, namely , as shown in

Equation (6) below:
(6)

1%
w; = gi/z 9gj
Jj=1

Where, 27, 9; is a constant for i= 1, ..., p. Then, the estimated weights,
., and the standardised value of indicator i are used to aggregate this set of
information info a single benchmark, which is fransformed into a comprehensive
sustainable barometer, as follows: (7)

p

SDI=Z£1*(A)1

i=1

And it is only after this transformation that estimated new indicator, then, is

transformed into a single synthetic index using the formula as follows, (8
soi; = =24 100
= %
" SDlaverage

The advantages of this approach as these authors proclaim are fourfold.
Firstly, each of the indicators reflect properly each sustainable development
aspects including economic, resource, environmental, and social dimensions
making it a concise and acceptable composite synthetic index. Secondly, the
estimation approach is based on existing indicators that are representative
and their quantity is not too many, making the SDI concise and acceptable.
Thirdly, each indicator represents time series data making them confinuous
and comparable. This would provide us with an index that can be used to
compare results on country (regional) and time basis. Finally, the selected
indicators are quantifiable and strongly operable. Similarly, for each of them
there is a high data availability and the reliability of their source of data make
them best set of information for such analysis.

2.2. THE DATASET

The data dashboard, used to estimate the SDI in the case of Albania,
contains 12 indicators that cover sustainability developments and threats
with information on annual basis. This set of information is divided info three
sub-categories, namely economic, resource and environmental and lastly
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social dimension. Each of them provides comparative information related to
sustainability developments with regards to Albania.

Firstly, the three indicators on economic dimension are GDP growth (GDP;
Income Index (ll); and Employment in Services (EMP). GDP is measured as the
real annual growth rafe of Albania economy. The income index reflects the
fairmess and equality in the case of unequal distribution factors, based on the
disposable income or consumption of per capita family. The higher the income
index is, the better the economic situation of the country is, and the more
equal and fairer the income distribution of the country is. The Employment
in Services expresses the proportion of employment of the terfiary industry
(encompassing medical providers, educators, financial services, haircuts, and
personal trainers, among many others) in total employments, which is used to
measure the economic structure.

Secondly, the five indicators of resource and environmental dimensio provide
information on climate, air quality, forest coverage, arable land, and energy
patterns. Climate is factorised by the use of Per capita CO2 emissions generated
by the combustion of energy such as coal, oil, natural gas, and so on (unit: ton
per person). Air quality is measured by the indicator of PM2.5, which show the
concentration in the atmosphere of fine suspended particles with a diameter less
than 2.5 microns, which can penetrate info the respiratory tract and cause serious
health damage, measured as PM2.5 air pollution, mean annual exposure ((unit:
microgram,/m3)). The forest coverage rate measures the proportion of forest area
in the total land area, while the forest area refers to the land covered by upright
frees (ot least 5 m) which grow naturally or are planted artificially. The indicator
of arable land per person includes temporary crop land, temporary grassland for
mowing or pasture, market or kitchen garden land, and femporary fallow land,
but excludes land abandoned due to rotation. The last indicator, renewable
energy consumption show the proportion of renewable energy consumption in
fofal energy consumption. The higher the proportion is, the more conducive fo the
susfainable development in resources and environmental dimension.

Finally, the four indicators of social dimension are education (ED); health;
drinking water, and sanitation facility. The quality of knowledge and
education, as measured the adult literacy rate, is captured by an indicator
showing information on mean years of education for adults over 25 years
old. It is calculated as the average number of years of education received by
people ages 25 and older, in their lifetime based on education attainment
levels of the population converted into years of schooling based on theoretical
duration of each level of education attended. Life expectancy at birth, (years)
is considered as an index of population health and longevity. It is calculated
as the number of years a new-born infant (male or female) could expect to
live if prevailing patterns of age-specific mortality rates at the time of birth stay
the same throughout the infant’s life. The last two are proxy through the use
of the proportion of population using basic drinking-water services and the
proportion of population using basic safely managed sanitation services. The
former is a drinking water source that is free from external pollution, especially
from excrefa pollution, due to ifs own structure or through active intervention.
The latter, is the proportion of the population with basic excreta treatment
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facilities, which can effectively prevent human, livestock, mosquitoes, and flies
from contacting with excreta. Improved sanitation facilities include simple but
protected lafrines, and direct flush latrines connected to sewer lines, of which
normal function can be guaranteed.

3. RESULTS ASSESSMENT

This study measures the weight of 12 indicafors using the enfropy method. The
dataset is based on annual information for the period 1990 to 2022. It is
important fo note that due fo the missing data during this time horizon for some
indicators, this study adopts an interpolation (estimation) method of constructing
(finding) new data points based on the range of a discrete set of known data
points. Hence we employ available data to estimate unknown (missing) data
values, which is known as an imputation method to fill in the missing data,
rather than missing out information. This nofion is also in tune with works by
Campagnolo, et al (2018), whose approach adopted also by similarly by Hui,
et al (2022). This study adopts two different imputation methods according
to the actual situation. Firstly, it uses a linear inferpolation approach, which
as it is known requires knowledge of two poinfs of x- and y-values directly
and the constant rate of change between them. This means that we used the
mean value inferpolation method in which if dafa for two different periods,
e.g. 2000 and 2005, are available, but those in between those periods are
missing, we used the average of 2000 and 2005 to replace the value of
2001, then we used the average of 2001 and 2005 to replace the value of
2002, and so on until all the missing values are filled in. This method applies
an imputation process regarding the set of missing data for employment in
Service (% of tofal employment) and PM2.5 air pollution. Secondly, we use
a linear inferpolation (extrapolation) in backward direction, which is known o
process of filling (computing] the missing value of the function outside the given
range of the actual (known) data. This method is used fo deal with missing
data for the variables that are very stable over time, like the population using
basic sanitation facilities (%) and population using basic drinking water (%),
which are assume to change gradually making them autoregressive in their
behaviour. The imputations approach in instances, as Khalid, et al (2020)
suggest, can distort the results, but as Hui, et al (2022) admit losing out dafa
might prove costlier and limit the horizon of our analyses. At the same fime,
this imputation approach is expected not to distort the results given that it is
used to deal with missing data for the nonfinancial variables that are usually
very stable over time.

Table 2 below presents the weights estimated based on this dataset. As
the weights in table show, the economic dimension, social dimension, and
resource—environmental dimension, respectively, accounted for nearly 22.6%,
46.1% dhe 31.3%. This means that factors related to resource-environmental
dimension have the greatest contribution, compared to a lower share that offers
economic growth and social progress dimension. According fo the concept of
sustainable development, as Jin, ef al (2020) suggest, Albania is at a stage in
which it should pay a greater intention to the other dimension by pursue social
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progress to ensure the welfare of present generations, while protecting the
ecological environment and rationally utilizing natural resources to ensure the
welfare of future generations. Results of weight calculation show that the sum
of the weights of the economic and social dimensions is almost twice to the
weights of the resource—environmental dimensions. This represents, as these
authors would suggest, the concept and essence of sustainable development
that the welfare of the present and future generations is equally important,
and that we should not “care for this and lose that”. Similarly, if we were
fo profect the environment and make the economy stagnate, this would also
not be a sustainable development mode. Additionally, as in the case of Jin,
et al (2020) and Hui, et al (2022), results show that in the case of Albania
resource and environment are also important factors of economic development
and contribute to quality of life, which justifies this high weight.

Other results show the average arithmetical (or geometric) mean weights of each
of the indicators, related to these dimensions, and especially those related to
the economic and social dimension, are found fo be nearly 7.5 (7.23) and
7.8 (7.79) compared to the mean value of nearly 9.2 (9.02) for resource—
environmental dimension. This means that mean weights are slightly lower
for economic and social dimension than that of the environmental dimension.
However, the standard deviation on the score of each the indicators belonging
to these dimensions is relatively higher for economic and resource—environmental
dimensions and lower for the social dimension, respectively, accounting for
nearly 2.45 versus 1.98 and 0.82. If this set of results are to follow a normal
distribution, it suggests that the value of each indicator belonging to economic
and resource—environmental dimension are generally far away from the mean
that those of the social dimension. Thus there is a higher deviation within the
resource—environmental dimension dataset. This is because the weights deviation
within the economic and resource—environmental dimension dataset exhibits a
wider spread from the mean, and therefore the intuition foward this dimension is
less homogenous. At this point, the most weighted factors are the income, energy,
water and sanitation faciliies, respectively, in each dimension. This means that
these factors are the most important factors for susfainable national development.
On the other hand, the least weighted factors are economic growth, arable land,
education and health, respectively, in each dimension. As a developing country,
according fo Jin and Qian, (2020) Albania’s poor performance of sustainability
in these areas in light of two reasons. Firstly, the level of the economy and
residents” income is relatively low compared fo that of developed countries.
Secondly, the supply of public goods and services is insufficient and inefficient,
like education and public health, due to poor governments or inadequate fiscal
revenue. This means that Albania is af a stage in which it should intensify and
pursue better policies that would promote economic growth, use of arable land,
education and health progress to ensure the welfare of present generations, while
protecting the ecological environment and rationally utilizing natural resources to
ensure the welfare of future generations.

In addition, the estimated final score of the SDI represents a summary measure
for assessing longferm progress in three basic dimensions of sustainability
development that is a decent standard of living in terms of income, environmental
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and social cohesion, including a long and hedlthy life and access to
knowledge. Results, affer weighting and aggregation, show the performance
of sustainability developments in Albania during the period 1990 — 2021 as
presented in Figure 1 below with a range from O to 1, with high values indicating
a befter performance of sustainable development. Firstly, the performance of
the SDI in the case of Albania, as presented in Figure 1, is ranked from low to
high. The higher the SDI value, the better will be the performance in sustainability
development. Secondly following the work of Jin, et al (2020}, according to the
score value of SDI in Albania, we split the time horizon of the period 1990 to
2021 in three sub-periods. The first period is that during which the performance
of SDI'in Albania is atf the lower part. This is called low-SDI period. This period
is characterised by value of the SDI ranging from O — 0.5. The second period is
that during which the performance of SDI'in Albania is at the medium range. This
includes values ranging from 0.5 to 0.6. The final period is that with score values
of the SDI higher than 0.6. Results of such analysis show that the aggregated
SDI value of Albania for 2021 is 0.82. This put Albania among the countries in
the high sustainable development category as compared to previous estimation
by others authors”. Accordingly, Albania’s SDI value, between 1990 and 2021,
increased from 0.24 to 0.82. This increase is nearly two and a half time bigger
or 241 percent. This means that the progress of sustainable development in
the case of Albania was gradual and improving confinuously ranging from @
low level in the early Q0 to reach at the highest level in 2021. At the value of
2021, the performance of Albania, is relatively betfter compared to the SDI of
other emerging market countries, which as estimated by Jin, et al (2020) have
overall a lower performance. Results show that Albania has been at the first
stage of a low-SDI period country in its early year of transitions lasting up fo year
2007. The performance of the SDI during 2008 to 2011 places Albania in a
medium-SDI period sustainable development. This phase seems to have lasted
for a few years, being replaced by the third period in each such development
have encompassed the country as a high-SDI country. The performance ofter this
period, and especially after 2011, moves Albania from countries with medium
susfainable development to one with relatively high development. Results reveal
that Albania has experienced also some episodes of downgrade in sustainable

development, characterised by a decrease of the score especially during 1998-
1999 and in 20006.

Figure 1. Susfainable Development Index in the case of Albania, during
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Furthermore, in order to assess whether the SDI could help policymakers
and government officials in their decision-making toward achieving an all-
round sustainable development goal, we compared it with HDI that has been
published annually for Albania af national level. Figure 1 shows a comparison
between our estimated measure of SDI and the HDI consfructed by UN in
the case of Albania. Results of a simple correlation test show that there is a
high degree of correlation between them, with a coefficient reaching nearly
0.937 and tstat (Prob) being 13.5 (0.000). From other measurement results,
however, there are two main differences between each of the indices. First,
the indicator of HDI shows a gradual frend upward improving of scoring
values, whereas the SDI retains a more dynamic behaviour. Second, there is
a big difference between the values of the two indicators in the first years of
the evaluation. On the one hand, the value of the HDI indicator means that
Albania refained a relatively high level of the average achievements in key
dimensions of human development, meaning a long and healthy life, access to
knowledge and a decent standard of living. This progress has been improving
through years. On the other hand, the inclusion of indicators related to the
ecological efficiency of the country in the provision of human development,
without violating the parameters of ecological sustainability and wellbeing
between generations, highlights that Albania’s performance in this aspect for
the same period is rated to a much lower level, sfarting from the lowest value
that the SDI indicator shows for this period. This means that during this period
Albania had a high human development, but with a high ecological impact,
hence, violating the parameters of ecological sustainability, and recognizing
that development must be achieved within planetary boundaries. Despite, the
gap between them closes up in the following years, and the score value
of SDI even exceeds that of HDI. This means that Albania has addressed
progressively and significantly its social and environmental outcomes, offering
a revealing picture of the levels of developments on the ecological efficiency of
the country in delivering human development without violating the parameters
of ecological sustainability and wellbeing between generations. These
results are reflected symmetrically and independently from the indicator data
calculated according to the Principal Component Analysis (PCA| approach,
which confirms their robustness. Although, Albania is developing rapidly, its
sustainable development level does not mean that the governments should pay
more aftention to GDP than to people’s livelihoods, natural resources, or the
environment.

4. CONCLUSIONS

This paper introduces an adequate, continuous and accepted alternative
synthetic mefric approach that can be adopted for sustainable development
assessment in the case of a small open economy, Albania. This approach
relies upon the need fo coordinate economic, social and environmental
developments in order to balance intra-generational wellbeing and maximize
overall inter-generational well-being. This is expected to play a key role in
helping policymakers to monitor better and formulate more appropriate policies
for promote sustainable developments. Accordingly, the information used fo
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estimate this mefric includes a set of 12 pre-selected indicators. Each of them,
is independently related to sustainability issues. The method for evaluating
these indicators and transforming them info a single sunthetic index relies on a
three-step process. Firstly, each of them is standardised to ensure that the data
are consisfent, comparable and meaningful. Secondly, the weights of each
of the standardised indicator, which would be used then in the aggregation
process, are calculated using the enfropy approach. Finally, these weights are
used to aggregate the standardized indicators info a single indicator with @
range from O to 1. The higher the value of this synthetic indicator, the better
will be the performance in sustainable developments, and vice versa.

Results related to the dynamic frends, as presented by value of the estimated
aggregated SDI score, show that Albania has experienced improving level of
sustainable development. This patterns have been gradual and continuously,
ranging from a low level in the early 90" to reach at the highest level in
2022. The score value for 2022 with such regards puts Albania among the
countries with a relatively high level of sustainable development. The results
show that the economic dimension, the social dimension and the resource-
environmental dimension all contributed to it. In particular, a significant role
in this progressive development, however, belongs to the dimension related
to the improvement of the resource-environmental aspects. This category of
sustainability is found to have the greatest contribution, compared to a lower
share that offers economic growth and social progress dimension. Additionally,
results show that in the case of Albania, resource and environment are also
important factors of economic development and contribute to quality of life,
which justifies this high weight. This implies that the concept and essence of
sustainability as with regards to boosting welfare of the present and future
generations is equally important. In other words we should not “care for
this and lose the other”. Other findgs display that there is a high degree of
correlation between the performance of the HDIs and our estimated SDI. This
means that Albania retains a relatively high level of the average achievements
in key dimensions of human development, while addressing also progressively
and significantly its social and environmental outcomes. This offers also a
revealing picture of the levels of developments on the ecological efficiency
of the country in delivering human development policies without violating the
parameters of ecological sustainability and wellbeing between generations.
However, as Albania is developing rapidly, its sustainable development level
does not mean that the government should pay more atfention to GDP than to
people’s livelihoods, natural resources, or the environment.
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APPENDIX

Economic Review 2023 H2

Table 1 Framework of Sustainable Development Index for Albania.

Index Dimension Factor Indictor Premise

Climate CO, emissions

Air quality PM2.5

Forest Forest coverage rate (in %) +
Arable land Arable land per person +
Energy Renewable energy consumption +
Education Mean years of schooling +
Health Life expectancy at birth, (years) +
Drinking water Population using basic drinking water +
Sanitation facility | Population using basic sanitation facilities +

Table 2 Indicators and their weights used fo calculate a sustainable development

index for Alba

Index Dimension Factor Indictor Weight (%)
Climate CO, emissions 8.62
Air quality PM2.5 9.22
Forest Forest coverage rate (in %) 8.07
Arable land Arable land per person 7.58
Energy Renewable energy consumption 12.58
Education Mean years of schooling 7.18
Health Life expectancy Index 7.14
Drinking water Population using basic drinking water 8.83
Sanitation facility | Population using basic sanitation facilities 8.15

Source: Authors” calculations.
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