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FOREWORD

A key objective of economic research in central banks is to provide support to policymakers. Economic 
research at the Central Bank of Malta (Bank) is also intended to improve knowledge on the functioning 
of various aspects of the Maltese economy on the basis of empirical scientific analysis. This role took on 
added significance during the COVID-19 pandemic. The latter led to various restrictive measures that 
were intended to limit the transmission of the virus, which in the process had a significant impact on eco-
nomic activity which required strong policy responses by both fiscal and monetary authorities. The chal-
lenges of the global pandemic shock were amplified by the open nature of the Maltese economy, which 
makes it highly susceptible to external trade developments, and more recently to international labour 
mobility, given Malta’s indigenous ageing population demographics. All these considerations influenced 
the focus of the research presented in this third edition of the Research Bulletin. 

The first article documents the transmission and importance of shocks originating in the euro area – Malta’s largest 
trading partner – on the local economy. The authors develop a structural Vector Auto-Regression model estimated 
with Bayesian techniques over the period 2004-2019 and identify seven structural shocks: five for the euro area; 
and two for the Maltese economy. The article focuses on the financial shock in the euro area and its transmission 
to the Maltese economy. Such shock was a key driver of the euro area business cycle over the past 15 years, 
explaining practically a quarter of the fluctuations in euro area GDP. Overall, the combined euro area shocks in the 
model explain around a third of fluctuations in GDP growth and HICP inflation in Malta in the long run, confirming an 
important transmission channel that results from a higher degree of integration within the euro area.

The second article looks at the determinants of community mobility across EU countries during the COVID-19 cri-
sis, focusing on government and self-imposed restrictions. Since the start of the pandemic, national governments 
have implemented a wide range of mitigation measures designed to limit its spread. To estimate the effects of these 
policies, however, one needs to properly account for prevalence responses, that is, self-imposed restrictions of indi-
viduals who trade off the utility derived from social interactions against the risk of infection. This study utilises two 
main sets of datasets. Data on government mitigation measures were obtained from the Oxford COVID-19 Govern-
ment Response Tracker, while for information on mobility it relied on Google’s COVID-19 Community Mobility data. 
The results suggest that the behavioural responses of mobility measures fall only after the escalation of government 
containment measures, with school closures and the cancellation of public events preceding the falls in all types 
of mobility across all EU countries. This indicates that these two policies have led to an overall re-evaluation of 
risk by the public leading to self-imposed – yet not self-initiated – falls in mobility. Finally, self-imposed restrictions 
that occurred independently of government measures and in response to higher COVID-19 cases and deaths are 
responsible for a significant part in the fall of mobility in the European Union.

The third article explores the relationship between educational attainment and salaries in Malta during the period 
2012-2019 using microdata from the Labour Force survey and statistics from the Structure of Earnings survey. It 
uses a hedonic approach to explain variations in basic and net salaries by various individual and job-related char-
acteristics, including the highest level of education attained by employees. This study finds a strong, positive rela-
tionship between education and salaries, which has remained broadly stable during the period under consideration. 
The results also suggest that salary premiums associated with high levels of education are not constant across 
the age distribution of employees but rather tend to rise with age. This study’s findings, along with the often-cited 
challenge of skills shortages and mismatches in the Maltese labour market, point towards the need for continuous 
investment in education, training and other upskilling schemes.

The final article provides estimates of the exchange rate pass-through (ERPT) for Malta, which refers to the extent 
to which exchange rate changes are reflected in the price levels of an economy. The authors use local projections to 
estimate linear and non-linear ERPT to consumer prices in Malta after the adoption of the euro in 2008. In line with 
current literature, the results point to an incomplete ERPT to headline consumer prices, peaking at around 20% by 
the end of the first year after the exchange rate shock. Further disaggregation shows that ERPT to overall Harmon-
ised Index of Consumer Prices (HICP) inflation is largely driven by the goods component, while ERPT to services 
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prices is largely insignificant across the horizon considered. The results also point to the importance of accounting 
for non-linearities, with episodes of large exchange rate changes and those involving depreciations in the nominal 
effective exchange rate being consistent with larger pass-through estimates.

These articles provide a snapshot of the research conducted by staff in the Economics Division of the Bank and their 
engagement in an increasing diversity of topics, usage of datasets and research tools applied in such research. 
The multiple challenges facing policymakers, ranging from the immediate term – such as those associated with the 
impact of COVID-19 – to those within a medium-term perspective – such as climate change, require a broader tool-
kit to complement our traditional methods in undertaking research. This requires collaboration with academia and 
other institutions, both locally and abroad, in the development and use of alternative modelling strategies to comple-
ment the Bank’s existing suite of models. In this regard, earlier this year, the Bank has entered into a cooperation 
agreement with the University of Macerata to develop a Computable General Equilibrium model for the Maltese 
economy, which should better enable the Bank to answer questions related to industry-specific shocks when com-
pared to the use of aggregate models. 

Economists from the Bank also participated and collaborated with various domestic institutions and networks, such 
as the Rent Observatory set up by the Housing Authority to analyse developments in the private rental market, 
and in the National Productivity Board, under the auspices of the MCESD, which regularly assesses productivity 
and competitiveness in Malta. The increasing breadth of the Bank’s research, its technical expertise, investment in 
human capital and collaboration with external institutions is necessary to ensure that the Bank remains a leading 
institution for economic research in Malta, with the aim of stimulating policy debates based on well-informed and 
scientific analysis, both locally and at a European level.   
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THE IMPACT OF EXTERNAL SHOCKS IN THE EURO AREA 
ON THE MALTESE ECONOMY1

William Gatt Fenech and Germano Ruisi 

In this article we shed light on the transmission and importance of shocks 
originating in the euro area on the Maltese economy. Using a structural Vec-
tor Auto-Regression model estimated with Bayesian techniques, we identify 
five structural shocks for the euro area and two domestic ones. In this article, 
we focus on the financial shock, which was an important driver of euro area 
economic activity and its transmission to the Maltese economy. More gener-
ally, we document that euro area shocks explain about a third of fluctuations 
of GDP growth and HICP inflation in Malta in the long-run, confirming an 
important transmission channel that results from tighter integration with the 
euro area.

Introduction
Malta became an EU member state in 2004 and joined the euro area in 2008. Enough time has passed that one can 
start to empirically assess how this economic and monetary integration might have impacted Malta. In this article, 
we address one aspect of this multi-faceted question by studying the extent to which the Maltese economy has 
been affected by euro area developments. 

To date there is little research which sheds light on how euro area developments impact the Maltese economy. 
Borg et al. (2019) document the impact of several external shocks on the Maltese economy through the lens of a 
traditional macroeconomic model. They show that foreign demand and oil price shocks can have sizeable effects 
on local conditions. Meanwhile, Micallef et al. (2016) find that euro area monetary policy tightening tends to have a 
more muted effect on Maltese variables, owing to an imperfect interest rate pass-through. A limitation of this work 
is that the analysis is based on partial equilibrium, and therefore may miss the full transmission effect. In this work, 
we attempt to fill this gap using an empirical approach and build on a broad literature that studies the international 
transmission of shocks (Canova, 2005; Lui et al., 2014; Dedola et al., 2017; Carrillo et al., 2020; Prüsser and 
Schlösser, 2020).

First, we develop a small empirical model of the euro area featuring key macroeconomic variables and decompose 
historical developments into a set of structural shocks. This yields a model that can be used to study broad policy 
questions relating to euro area developments. We then use the model to study the transmission of these shocks 
to the Maltese economy. This article summarises the results documented in Gatt and Ruisi (forthcoming) and 
focuses predominantly on the specific role that financial shocks have played over the past 20 years, given that this 
period was characterised by the Great Recession, the sovereign debt crisis, and an unprecedented monetary policy 
response by the ECB.

We show that the financial shock was a key driver of the euro area business cycle over the last 15 years, explain-
ing just under 25% of the fluctuations of euro area GDP in the long run. This shock was also transmitted to the 
Maltese economy, and was an important driver of the business cycle, having contributed to the boom-bust cycle 
around the Great Recession and then favourably as from mid-2012 upon the ECB’s commitment to do “whatever 
it takes” to save the euro.2 In the model, we also identify several other economic shocks. All the euro area shocks 
collectively account for about 33% of the fluctuations in Malta’s GDP and inflation in the long run, and we show that 
1   We would like to thank Professor Edward Scicluna, Alexander Demarco, Dr Aaron G. Grech, Dr Brian Micallef, Ian Borg, Noel Rapa and partici-
pants in an internal seminar at the Bank for helpful comments and suggestions. Any remaining errors are our own. The views expressed in this paper 
are the authors’ own and do not necessarily reflect the views of the Bank.
2   Mario Draghi, then President of the ECB, famously declared this position at the Global Investment Conference in London 26 July 2012. See the 
full speech here: https://www.ecb.europa.eu/press/key/date/2012/html/sp120726.en.html

https://www.ecb.europa.eu/press/key/date/2012/html/sp120726.en.html
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these shocks became relevant for the Maltese economy after 2004. Our findings confirm the presence of significant 
transmission channels that result from EMU integration.

“All the euro area shocks collectively account for about 33% of the 
fluctuations in Malta’s GDP and inflation in the long run”

The structural VAR model
We estimate a structural Vector Auto-Regression (VAR) using Bayesian methods. The model contains key variables 
for both the euro area and Malta, and we impose a small-country assumption such that while the fluctuations in the 
euro area are allowed to affect the Maltese economy, the fluctuations of the Maltese variables do not affect those of 
the euro area. The model we estimate has the following VAR representation:
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variance-covariance matrix. 

We estimate a 7-variable Bayesian VAR featuring five variables for the euro area and two variables for Malta. The 
euro area variables are real GDP growth, HICP inflation, an updated series of the Krippner (2013) shadow policy 
rate, the real price of oil in euro and the Composite Indicator of Systemic Stress (CISS) (Holló et al., 2012; Chav-
leishvili and Kremer, 2021), as a measure of financial stress. For Malta, we include real GDP growth and HICP infla-
tion. We use quarterly data for the period 2003Q1-2019Q4 and, guided by the Deviance Information Criterion,3 we 
include five lags of each endogenous variable in the system. As we estimate the model using Bayesian techniques, 
the results that we show below are based on mean or median draws from the posterior distribution of the VAR 
coefficients and, where appropriate, we also show measures which reflect the uncertainty around the coefficients. 

In the VAR representation shown above,
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respectively represent how both domestic and external shocks affect the Maltese 
variables, while 
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 represents how the euro area variables respond only to the euro area shocks.

We fully identify the system with five euro area shocks and two Maltese shocks through a mix of sign and zero 
restrictions. For the euro area we include an aggregate demand shock (AD), two aggregate supply shocks featuring 
productivity (AS-P) and commodity (AS-C) movements, a generic monetary policy shock (MP) and a financial shock 
(FIN).4 For Malta, we include standard aggregate demand (AD) and supply (AS) shocks. The restrictions making up 

3   This compares the relative fit of a set of Bayesian models by balancing model accuracy against complexity.
4   We model a generic ‘hybrid’ monetary policy shock through the use of the shadow policy rate that captures both conventional and unconventional 
monetary stances.

(1)

(2)
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the identification strategy are summarised in Table 1, and in this article our primary interest is in the last column on 
the right. We impose these restrictions only on impact and allow the responses at longer horizons to be driven by 
the data. The sign restrictions we impose are standard and in line with theory; for example, demand shocks raise 
economic activity and prices, while supply shocks move output and prices in opposite directions. We differentiate 
productivity and commodity shocks through the effect on real oil prices; the former raises the price through a reduc-
tion in the price deflator, while the latter lowers nominal oil prices by more than the general price level, leading to a 
drop in real oil prices. A monetary policy shock lowers GDP and price growth and raises the policy rate.
 
An interesting feature of our set up is the block-exogeneity between euro area variables and Maltese shocks, 
which reflects a small-country assumption. Following Holló et al. (2012) and Chavleishvili and Kremer (2021), we 
assume the CISS immediately rises in response to a financial shock but it does not react to the other shocks tak-
ing place in the euro area on impact. We leave the reaction of all other variables to the financial shock unrestricted 
and are therefore driven by the data. Block-exogeneity and no immediate reaction of the CISS to the other shocks 
allows us to bypass the need for the computationally-intensive procedure described in Arias et al. (2018) and 
instead use an extension to the algorithm 
of Rubio-Ramirez et al. (2010) to draw 
the matrix that encodes the zero and sign 
restrictions.
 
Financial shocks in the euro area
We use our estimated VAR to back out 
the sequence of structural shocks that hit 
the euro area and the Maltese economy 
over the period 2004Q2-2019Q4. Before 
presenting the key results, we first plot 
the sequence of our estimated financial 
shocks in Chart 1 and show that the major 
movements coincide very well with the 
dates of known events, such as the start 
of the subprime mortgage crisis in the US, 
the start of the Great Recession, the euro 
area debt crisis and Mario Draghi’s “what-
ever it takes” speech. During the first three 

Table 1
IMPACT IDENTIFICATION OF STRUCTURAL SHOCKS

MT Real GDP + + ? ? ? ? ?
MT HICP Inflation + - ? ? ? ? ?
EA Real GDP 0 0 + + + - ?
EA HICP Inflation 0 0 + - - - ?
Shadow Policy Rate 0 0 + ? ? + ?
Real Oil Price 0 0 ? + - ? ?
CISS 0 0 0 0 0 0 +
Source: Authors' calculation.
Notes: MT  ̶  Malta, EA  ̶  euro area, AS  ̶  Aggregate Supply, AD  ̶  Aggregate Demand, AS-P  ̶  Aggregate Supply 
(Productivity),  AS-C  ̶  Aggregate Supply (Commodity), MP  ̶  Monetary Policy, FIN  ̶  Financial. The entries refer to the 
response of a variable  to a structural shock; + indicates a positive response, - indicates a negative response, 0 indicates no 
response, while ? indicates that no restriction is imposed on that variable.
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events, the shock was positive (unfavourable), while it turned negative immediately following the latter. Financial 
shocks turned positive again during the Greek debt default period.

“Our analysis shows that a financial shock typically transmits 
across the euro area and Malta quickly, and reaches maximum 

impact within a few quarters in both economies” 

Next, we show the estimated Impulse Response Functions (IRFs) of the endogenous variables to a one-time 
unexpected financial shock. Recall that, apart from the CISS, the impact responses of the variables are unre-
stricted and purely data-driven. Chart 2 shows that a typical financial shock has adverse effects on the euro area 
economy, causing output to drop for several quarters. The impact on inflation, although also negative, is much more 
muted. The real oil price (not shown) also falls, albeit by little. The VAR model captures the typical monetary policy 
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response which lowers the policy rate in a bid to stimulate the economy.5 This shock also spills over to the Maltese 
economy, lowering output growth by similar magnitudes. Although the effect on inflation is initially positive, is it also 
largely muted, as in the euro area. Our analysis shows that a financial shock typically transmits across the euro area 
and Malta quickly, and reaches maximum impact within a few quarters in both economies. 

“The contributions of euro area shocks became more significant 
following Malta’s EU accession, and continued to rise following 

euro adoption, as expected given the transition to full economic and 
monetary integration”

How important was the financial shock in driving recent business cycles? We answer this question by looking at 
the historical decomposition of output and inflation cycles around their long-run trend. Chart 3 shows the impact of 
euro area and Maltese shocks on the fluctuations of real GDP growth and HICP inflation about their long-term trend. 
While all the euro area shocks were important drivers of economic activity in the euro area and Malta, the financial 
shock is very prominent throughout most of the sample period. From 2005, the shock exerted upward pressure on 
euro area GDP growth, which also spilled over to Maltese GDP growth. During the financial crisis of 2008-09, the 

5   Although in principle the shadow policy rate captures both conventional and unconventional monetary policy stances, it remains an imperfect 
measure of monetary stimulus. Additionally, we estimate a constant-coefficient VAR model over a period that was initially highly stable but then 
entered a more volatile phase. Therefore, the actual size and shape of the shadow policy rate response in Chart 2 are only indicative of the true 
monetary reaction and should be interpreted with caution.
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shock significantly contributed to the decline in output in both the euro area and in Malta, the latter primarily through 
a big drop in export demand. Financial shocks continued to exert downward pressure on GDP up until the end of 
2012, after which a period of calm was restored following the strong intervention of the ECB – partly through the 
promise of expansionary policy for an extended period of time – and lifted economic activity (Rostagno et al., 2019; 
Rostagno et al. 2021). Once again, the favourable contribution to euro area GDP growth passed through to the 
Maltese economy, contributing to the rising GDP growth as from 2013 onward. Figure 3 also shows that the Maltese 
demand and supply shocks also jointly played a major role in driving the fluctuations in Maltese GDP growth and 
inflation. By construction, Maltese shocks play no role in driving euro area GDP and inflation. The contributions of 
euro area shocks became more significant following Malta’s EU accession, and continued to rise following euro 
adoption, as expected given the transition to full economic and monetary integration.6

“Collectively, the five euro area shocks accounted for about a third of 
fluctuations in Malta’s GDP growth and inflation rates at a 10-year 

horizon”

To better understand the average relative importance of euro area shocks at different horizons, we show the Fore-
cast Error Variance Decompositions of the structural shocks in Table 2. This table shows the share of the unex-
pected fluctuations of the endogenous variables around their long-term trend. Euro area aggregate demand and 
financial shocks were, on average, the highest contributors to movements in Maltese GDP growth, with roughly 
equal impact on GDP within a year of the shock, while productivity shocks were the next most important sources 
of variation. Over longer-term horizons, however, aggregate demand shocks in the euro area had the highest con-
tribution to movements in GDP growth in Malta. Meanwhile, commodity price and monetary policy shocks played a 
weaker role in driving domestic GDP. On the other hand, euro area demand and, to a lesser extent, monetary policy 
shocks were the strongest drivers of HICP inflation out of the five euro area shocks, with commodity shocks rank-
ing as the third most important. Collectively, the five euro area shocks accounted for about a third of fluctuations in 
Malta’s GDP growth and inflation rates at a 10-year horizon. This result is similar to what we estimate in Gatt and 
Ruisi (forthcoming) for Ireland and Latvia, also small and open economies. Maltese aggregate demand and supply 

6   As part of our robustness tests, we re-estimate the VAR using data starting from 2001 in order to better capture the effect of euro area shocks 
prior to EU accession. We confirm that the magnitudes of the contributions become larger as the Maltese economy became more integrated with 
the European Union.

Table 2

Per cent

MT: Real GDP growth
1 year  5.6 2.5 0.1 1.0 5.2 14.4
5 year 13.3 4.4 3.0 3.7 6.6 31.0
10 year 13.1 5.5 3.3 3.6 7.9 33.4

MT: HICP Inflation
1 year  11.3 1.6 3.8 5.6 1.2 23.5
5 year 14.2 2.4 5.2 7.2 2.8 31.8
10 year 14.0 3.1 5.3 7.1 3.7 33.2

Source: Authors' calculation.
Notes: The table shows the Forecast Error Variance Decomposition, in per cent, deriving from euro area shocks. MT - Malta, 
EA - euro area,  AD - Aggregate Demand, AS-P - Aggregate Supply (Productivity),  AS-C - Aggregate Supply (Commodity), 
MP - Monetary Policy, FIN - Financial. The other two shocks ‘MT-AD’ and ‘MT-AS’ (not shown) make up the rest of the 
decomposition.

Total

FORECAST ERROR VARIANCE DECOMPOSITION

EA: AD EA: FINEA: AS-P EA: AS-C EA: MP
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shocks account for the other two-thirds of the fluctuations in the long-run GDP and price growth, in roughly equal 
proportions. 

Conclusion
In this article we document the spillover and relative importance of euro area shocks to the Maltese economy. 
We use a structural VAR model estimated using Bayesian methods and identified using a mix of zero and sign 
restrictions, and focus on the propagation of financial shocks. We document that the financial shocks around the 
Great Recession and later during the euro area debt crisis were important drivers not only of euro area output but 
also had sizeable effects on Maltese GDP growth. In the long run, euro area shocks collectively drive around a 
third of the fluctuations of GDP and consumer price growth in Malta, reflecting the integration into economic and 
monetary union. Future work will focus on a more detailed investigation of the other shocks in the model, including 
the one on monetary policy, to disentangle the specific role and transmission of conventional and unconventional 
monetary policy.
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MITIGATION MEASURES, PREVALENCE RESPONSE AND PUBLIC 
MOBILITY DURING THE COVID-19 EMERGENCY

Noel Rapa

In response to the rapid spread of the COVID-19 pandemic, national 
governments have implemented a range of mitigation measures designed 
to limit the transmission of the virus. In order to estimate the effects of these 
policies, one needs to properly account for prevalence responses, that is, self-
imposed restrictions of individuals who trade off the utility derived from social 
interactions against the risk of infection. This article looks at the determinants of 
community mobility across the European Union countries during the COVID-19 
crisis, focusing on government and self-imposed restrictions. Results indicate 
that mobility measures fall only after the escalation of government containment 
measures, with school closures and cancellation of public events preceding 
falls in all types of mobility across all EU countries. This indicates that these 
two policies have led to an overall risk re-assessment by the general public 
leading to self-imposed yet not self-initiated falls in mobility. Finally, self-
imposed restrictions occurring independently of government measures and 
in response to higher COVID-19 cases and deaths are responsible for a 
significant part in the fall of post-pandemic mobility in the European Union.

Introduction
In response to the rapid spread of the COVID-19 outbreak, national governments implemented a range of mitiga-
tion measures designed to limit the transmission of the virus. These policies range from outright strict lockdowns 
implemented in parts of Asia and in some European states, to less stringent but focused approaches in other coun-
tries. As infection rates started to slow down, national authorities started to ease these emergency policies before 
re-instating them once again through the last two months of 2020 and early 2021.

“When deciding on the level of social interaction to maintain during 
a pandemic, individuals will choose to trade off the utility benefit of 

social interactions against the risks that come with such interactions”

Existing literature shows that these so-called ‘non-pharmaceutical’ interventions are usually very effective at limiting 
societal mobility and the spread of pandemics (Litinova, 2019). However, to properly estimate the effectiveness of 
these restrictions in reducing the spread of a pandemic, it is important to properly capture self-imposed reductions 
in mobility. Gersovitz and Hammer (2003) and Farboodi et al. (2020) argue that when deciding on the level of social 
interaction to maintain during a pandemic, individuals will choose to trade off the utility benefit of social interactions 
against the risks that come with such interactions. This gives rise to possible self-imposed restrictions, which are 
part of a behavioural trait normally referred to as ‘prevalence response’. Indeed, studies have demonstrated that the 
decline in individual mobility in past pandemics has been a combination of self-restraint and policy-induced factors 
(Bennet, 2015). Apart from allowing a better understanding of the role played by government measures in reduc-
ing mobility during the COVID-19 crisis, this study could serve to better understand the sudden and unexpected 
changes in economic activity and could also aid in the forecasting of economic activity during periods of increased 
mitigation measures. Indeed, Sampi Bravo et al. (2020) show that mobility indices can be used as leading indicators 
to forecast industrial production in a number of Latin American economies.

This study contributes to a growing strand of literature that aims to study the determinants behind changes in mobility 
across the European Union during the COVID-19 pandemic. However, unlike other EU-focused studies – such as 
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Athanasios (2020) and Santamaria et al. (2020) – this study controls for the prevalence response of individuals when 
estimating the effects that restrictive policies implemented by national authorities have had on EU-wide mobility. 

Data
This study utilises two main sets of data: indices measuring the extent of government mitigation measures and data 
on individual mobility across the European Union. Data on government mitigation measures are sourced from the 
Oxford COVID-19 Government Response Tracker. This tracker collects information on several different common 
policy responses that governments have taken to respond to the pandemic. This government tracker is particularly 
detailed as it can capture both the extent of the mitigation measures as well as their regional coverage. In this case, 
the analysis is focused on a subset of these indicators, more precisely those that record containment measures: clo-
sure of schools; closure of workplaces; the cancellation of public events; restrictions on public gatherings; closure 
of public transport; internal travel restrictions; and international travel restrictions. These indices can be aggregated 
into an overall stringency index that measures the strictness of the mitigation measures.

With regards to data on mobility, the study utilises Google’s COVID-19 Community Mobility data that measure 
changes in mobility by geography and different categories, such as retail and recreation, groceries and pharmacies, 
parks, transit stations, workplaces, and residential. All mobility data are compared to a baseline, estimated as the 
median value of visits over a 5-week period between 3 January and 6 February 2020. Data are created with aggre-
gated, anonymised sets of data from users who have turned on the Location History setting on their Google devices. 
Since the data are published only in terms of percentage changes relative to a given baseline, it is important for 
any analysis to account for events that can change the mobility for specific dates, such as weekends and public 
holidays, as well as for seasonal changes, especially during the summer months. On the flip side, this data set is 
particularly well-suited for these kinds of semi-experimental studies since it is available in real time and is relatively 
easy to compare across nations.

Chart 1 looks at the evolution of the indices making up the stringency index for the European Union.1 All indicators 
capturing the containment measures enacted by the governments of the EU28 bloc show an almost instantaneous 
increase in their stringency levels between March and April 2020. The strongest increases in stringency levels were 
registered in the cancelling of public events, in restrictions to public gatherings and the closing down of schools. On 
the other hand, the closing down of public transport and stay-at-home orders (or strict lockdowns) show a lower level 
of stringency at an EU level, reflecting the relatively small number of countries that have enacted a full and strict lock-
down. All containment measures were partially lifted during the summer months, as the number of new COVID-19 
cases across the European Union slowed 
down substantially. Fuelled by a second 
wave of COVID-19 infections, most con-
tainment measures have been tightened 
gradually between October and November. 
Despite a surge in COVID-19 cases across 
Europe during the autumn, most indicators 
have remained below the maximum levels 
reached at the height of the first wave.

Chart 2 shows changes in the different 
types of mobility taken into consideration 
in this study. These data show that while 
the absolute drops in mobility differ from 
one country to another, they do exhibit 
a very similar profile, with considerable 
drops during the first wave of the pandemic 
and a rebound during the summer months, 
which was followed by renewed drops in 

1   Data for the European Union are estimated as a simple average across the 28 countries making up the EU block up till the end of 2020.
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autumn.2 At the height of the first wave, the most prominent decrease in mobility was registered in the Retail and 
Recreation category, reaching a maximum of almost 70% when compared to baseline levels. This is considerably 
more pronounced than the average falls registered in less discretionary types of mobility, such as workplace mobil-
ity (which dropped by around 45%) and mobility to groceries and pharmacies (24% drop over baseline levels). 

Interestingly, footfall into groceries and pharmacies experienced a short-lived increase as soon as the first mitiga-
tion measures were being introduced across Europe. This reflects a significant degree of stockpiling of main neces-
sities, as individuals reacted to fears that the pandemic – as well as the containment measures enacted globally 
– could result in scarcity of daily groceries and pharmaceuticals. Transport-related mobility has roughly followed 
the trajectory of mobility to retail and accommodation establishments, albeit with slightly lower maximum levels reg-
istered on average across Europe. The drops in all types of mobility registered across the first wave of COVID-19 
infections have contributed to a considerable increase in residential mobility, which has on average climbed by 19%. 
With the exception of mobility to parks, all mobility measures have slowly returned to baseline levels by mid-summer 
of 2020, as the situation across all EU countries slowly returned to their pre-pandemic states. Mobility levels then 
started to drop again in autumn 2020 as the second wave of pandemic hit the continent.

2   The only exception to this is mobility to parks. The heterogeneity in the results concerning this sub-index could stem from the definition of what 
constitutes a park. Google Mobility Data defines a park as a National Park and therefore countries that do not have a large number of National Parks 
but instead have other open spaces would not be correctly represented in this data.

-80

-60

-40

-20

0

20

40

M2 M3 M4 M5 M6 M7 M8 M9 M10 M11
2020

Mobility in Groceries and Pharmacies

-10

0

10

20

30

40

M2 M3 M4 M5 M6 M7 M8 M9 M10 M11
2020

Residential Mobility

-100

0

100

200

300

400

500

M2 M3 M4 M5 M6 M7 M8 M9 M10 M11
2020

Mobility in Parks

-100

-80

-60

-40

-20

0

20

40

M2 M3 M4 M5 M6 M7 M8 M9 M10 M11
2020

Mobility in Retail and Recreation

-100

-80

-60

-40

-20

0

20

M2 M3 M4 M5 M6 M7 M8 M9 M10 M11
2020

Mobilty in Transport

-80

-70

-60

-50

-40

-30

-20

-10

0

10

M2 M3 M4 M5 M6 M7 M8 M9 M10 M11
2020

Mobility in Workplaces

Chart 2
MOBILITY DATA IN EU COUNTRIES
(per cent deviation from baseline: 7-day moving average)

Sources: Google’s COVID-19 Community Mobility; author’s calculations.



CENTRAL BANK OF MALTA – RESEARCH BULLETIN 202118

As argued in the literature, drops in mobility could very well be a reaction of the general public to news surround-
ing the pandemic, thus triggering a ‘prevalence response’ (Chou et al., 2004). To better understand whether this 
is indeed the case, I estimate the break point date for the first COVID-19 wave for all types of mobility and com-
pare them with the break points of all types of stringency measures considered in this study, including the overall 
stringency index.3 The results convey two main points. First, almost all mobility breaks (especially those in non-
discretionary categories) occurred after countries intensified their mitigation measures, indicating that the mitigation 
measures implemented by national authorities were instrumental in limiting social mobility and consequently the 
extent of COVID-19 infections in the European Union – especially at the start of the pandemic.

Second, comparing the timing of mobility breaks with those of specific stringency indicators suggests that most 
mobility breaks recorded across the European Union were preceded by public events prohibitions and school 
closings. In order to illustrate this, Chart 3 compares the dates for the breaks in mobility to accommodation and 
retail establishments with those in all stringency measures.4 These results indicate that the implementation of 
these two policies consistently preceded the drops registered in the mobility to retail accommodation establish-
ments across all EU countries. This is particularly interesting since, a priori, neither of these two policies is 
expected to directly affect mobility to retail and recreation establishments. This suggests that individuals across 
the European Union were not reducing their mobility as a direct consequence of the restrictions implemented by 
national authorities but were rather reacting to a heightened sense of risk brought about by the implementation 
of school closures and the cancellation of public events.

3   Further details on the methods used to estimate break points are available in Rapa (2021). 
4   Rapa (2021) includes comparisons of breaks in stringency measures with those for all other mobility measures included in the study. The focus 
on mobility to retail and accommodation establishments is mainly dictated by space considerations.
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Econometric estimates
Empirically, it is very challenging to separate the effects that policies have had on individual mobility from those relat-
ing to self-restrictions, especially since there is considerable correlation between heightened risk factors that trigger 
prevalence responses and policy-induced restrictions (Manski, 2020). To better separate these two effects, I rely 
on a panel dataset and a staggered Difference-in-Differences (DiD) econometric specification. This strategy relies 
on the timing differences between changes in national stringency levels and the number of COVID-19 cases and 
deaths across countries, to help isolate the effects of mitigation measures from those due to prevalence responses.

This study makes use of the following econometric specification:

                 (1)

Where y(i,t)  measures the change in the mobility measure under analysis across countries i and time t,      are coun-
try fixed effects. I specify cases (i,c,t) and as dummy variables that record the number of COVID-19 
cases and deaths per million. In particular I specify seven dummy variables for COVID-19 cases, which take the 
value of 1 if new reported cases per million in a given country are between 0 and 5, 5 and 10, 10 and 20, 20 and 40, 
40 and 80, 80 and 160 or greater than 160. For COVID-19 related deaths I specify six dummy variables that take 
the value of 1 if new daily deaths per million in a given country are between 0 and 1, 1 and 2, 2 and 5, 5 and 10, 10 
and 20 or larger than 20. P(i,p,t) record the intensity of eight different government mitigation measures as reported 
in the Oxford COVID-19 Government Response Tracker.

All specifications control for ‘day of the week’ effects and a third-degree polynomial in time measured in days since 
the first COVID-19 case is registered in each country. This means that the time trend variable takes the same value 
for all time periods before the first case of each country, helping to properly distinguish between the pre- and post-
pandemic periods in each country. Moreover, since Google Mobility data are published in terms of deviations from 
a baseline level estimated between January and February, I control for seasonality effects by including temperature 
data for the capital cities of all countries included in the sample.

The results in Table 1 show that all mitigation measures are found to affect all types of mobility measures in a 
statistically significant way. Moreover, both the sign and the relative magnitude of the effects were found to be in 
line with a priori expectations. In particular, the introduction of new or more stringent measures are estimated to 
reduce mobility to parks, retail and recreation establishments, transport, groceries and workplaces while increasing 
residential mobility. Most stringency sub-indices were found to affect to a somewhat larger extent the discretionary 
types of mobility, that is, retail and recreation. In fact, mobility related to transport, place of residence, work and 
groceries were found to be less affected by changes in the government mitigation measures.

“All mitigation measures are found to affect all types of mobility 
measures in a statistically significant way”

Policies relating to the closure of schools seem to exert the largest effects on all types of mobility (with the exception 
of mobility to parks). In this respect, the result pertaining to mobility to retail and recreation establishments and to 
workplaces are especially striking. Estimates in fact show that these two types of mobility were significantly more 
affected by school closures than by workplace closures (with the latter including the forced shutdown of non-essen-
tial retail outlets and recreation establishments) and stay-at-home orders (which capture outright lockdowns). This 
confirms the general tendency outlined previously: that all mobility measures throughout the European Union have 
seen strong breaks that occurred exactly after or concurrently with school closures. This result can be explained in 
two ways. First, school closures imply that parents had to find alternative ways to tend for their children in a period 
when visits to other members of the family were either not permitted or else highly not recommended. This would 
have negatively impacted the ability of working parents to continue travelling to their workplace. Moreover, this 
result could be capturing the reaction of the general population to a heightened sense of risk that follows the closure 
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of schools. This point seems to be better at explaining the results regarding the most discretionary types of mobility, 
mainly those relating to retail and recreation.

“These results also confirm the role of prevalence response in 
reducing individual mobility across the European Union”

These results also confirm the role of prevalence response in reducing individual mobility across the European 
Union. The two sets of dummy variables capturing the precautionary response of individuals, that is, the number 
of per million COVID-19 cases and COVID-19 related deaths, have statistically significant effects on all types of 
mobility. As expected, the strongest response to the number of COVID-19 cases and deaths has been estimated in 
the most discretionary type of mobility such as those to retail and recreation activities. Mobility to workplaces is rela-
tively less sensitive to news relating to COVID-19 cases but is especially responsive to news regarding COVID-19 
deaths. As expected, results are less significant with regard to the prevalence response in mobility to parks, and 
to groceries and pharmacies. With regards to the latter, the effect of prevalence response on mobility to groceries 
is not known a priori. Indeed, at the start of the COVID-19 pandemic, mobility towards groceries and pharmacies 
increased across all EU countries, as individuals reacted to uncertainty regarding supplies of the main necessities. 
This effect might be reflected in the estimates as mobility to groceries and pharmacies is estimated to increase 
when the number of cases stand between 1 and 5 in per million terms, figures that were only registered at the start 
of the pandemic.5

5   Results pertaining to mobility to parks do not paint a clear picture and should be treated with caution. First, Google Mobility data defines a park 
specifically as a National Park and does not necessarily including open rural spaces. Second, it is very complicated to form a priori expectations 
on how a pandemic might affect mobility to parks. On the one hand, people might choose to go to parks to reduce their proximity to others in their 
society. On the other hand, some national authorities have suggested that in the interest of safety, people should not visit parks as human contact 
might not be avoidable especially if the number of visitors increases during the pandemic.

Table 1
REGRESSION ANALYSIS
Dependent variable: % change in mobility

Cases less than 5 0.32 -4.08 * -2.4 *** -1.07 1.17 0.41
Cases less than 10 1.27 *** -1.66 -5.45 *** -3.29 *** -0.77 -2.3 ***
Cases less than 20 1.84 *** -1.79 -6 *** -4.46 *** -1.34 * -3.26 ***
Cases less than 40 2.14 *** -2.25 -7.39 *** -5.38 *** -2.81 *** -4.05 ***
Cases less than 80 2.65 *** -14.98 *** -8.86 *** -7.56 *** -4.39 *** -5.2 ***
Cases less than 160 3.25 *** -13.21 *** -10.66 *** -7.67 *** -5.25 *** -5.61 ***
Cases more than 160 2.13 *** 12.73 *** -4.81 *** -4.14 *** -1.74 -4.56 ***
Deaths = 1 -0.2 * -4.82 *** -0.09 -0.03 0.13 0.35
Deaths = 2 0.56 ** -8.88 *** -3.53 *** -0.95 -0.44 -1.67 ***
Deaths = 3 1.05 *** -7.13 * -3.98 *** -0.74 -0.31 -3.24 ***
Deaths = 4 1.87 *** 1.36 -5.1 *** -1.32 -1.77 * -6.43 ***
Deaths = 5 4.26 *** -3.24 -12.35 *** -7.63 *** -8.49 *** -13.42 ***
Deaths = max 4.59 *** -13.71 -13.88 *** -7.44 *** -1.58 -11.34 ***
School closing 0.06 *** -0.01 -0.19 *** -0.17 *** -0.07 *** -0.16 ***
Workplace closing 0.03 *** 0.22 *** -0.1 *** -0.05 *** -0.05 *** -0.09 ***
No public events 0 * -0.21 *** -0.03 *** -0.04 *** -0.02 *** 0
No gatherings 0.03 *** -0.09 *** -0.08 *** -0.07 *** -0.05 *** -0.06 ***
Closure of public transportation 0.03 *** -0.19 *** -0.09 *** -0.07 *** -0.09 *** -0.06 ***
Stay at home 0.02 *** 0.15 *** -0.07 *** -0.05 *** -0.02 -0.06 ***
National travel restrictions 0.03 *** -0.2 *** -0.09 *** -0.08 *** -0.05 *** -0.04 ***
International travel restrictions 0.01 *** 0.07 -0.05 *** -0.08 *** -0.06 *** -0.05 ***
Temperature -0.22 *** 5.11 *** 0.45 *** 0.41 *** 0.24 *** -0.07
Fixed effects
Cubic trend
Day of the week dummies
R-squared
Source: Author's calculations.

0.700.84 0.69 0.83 0.82 0.47
Yes Yes Yes Yes

Yes Yes Yes Yes Yes

Note: Table shows panel regression results. Variables "Cases" and "Deaths" are dummy variables and are specified in per million terms. Asterisks denote 
statistical significance, * = p<0.10, ** = p<0.05 and *** = p<0.01.

Work

Yes Yes Yes Yes Yes Yes

Home Park Retail and 
recreation Transport Groceries and 

pharmacies

Yes
Yes Yes
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The precautionary motive behind changes in mobility is positively related to the progression of the pandemic. As 
the number of reported cases and deaths per million increases, the effect on mobility also increases considerably. 
For instance, results show that when the number of daily COVID-19 cases stood between 1 and 5, there is a drop 
of 2.4% in mobility to retail and recreation outlets. This drop climbs gradually to almost 11% when daily cases stood 
between 81 and 160. The increase in the prevalence response of individuals is slightly more pronounced for news 
relating to COVID-19 deaths, ranging from no significant effect at the lowest levels of reported deaths to a drop of 
almost 14% when COVID-19 related per million deaths exceed 20.

Interestingly, the precautionary effects following news relating to COVID-19 cases peak before the number of cases 
reported in each country reach their maximum. This could suggest that as the number of COVID-19 cases start to 
stabilise at very high levels, the general public starts to acclimatise to this new normal, thereby reducing the degree 
of prevalence response. For instance, for most EU countries, per million cases in excess of 160 were only reported 
in the second wave of the pandemic, that is more than six months since the first cases of COVID-19 were reported 
in Europe. The lower sensitivity of all mobility types to the number of COVID cases in excess of 160 shown in Table 
1 could therefore be a sign that in the second phase of the pandemic, individuals across the European Union started 
to reassess their risk perceptions surrounding the pandemic. The reassessment of one’s risk profiles and the subse-
quent demotivation to engage in protective behaviours during a prolonged period of crisis is a very well documented 
phenomenon, known as pandemic fatigue (World Health Organisation, 2020).

Conclusion
This paper estimates the effects of the mitigation measures taken by governments and health authorities across 
the European Union by controlling for other effects including self-imposed restrictions. The results highlight three 
main points. First, the vast majority of mobility breaks across the European Union occurred after the intensification 
of national mitigation measures, implying that containment policies enacted at national levels have been instru-
mental in reducing the levels of mobility in individual countries. This result is also confirmed by the econometric 
estimates presented in this study. Second, mitigation measures directed at school closures and cancellation of 
public events have affected all types of mobility including mobility towards retail and recreation establishments, 
indicating that such policies could have led to an overall re-assessment of the risk situation by the general public 
leading to widespread drops in mobility. Finally, self-imposed restraints – which occur independently of govern-
ment measures – have been responsible for a significant part of the fall in mobility, with communities reacting to 
news relating to both COVID-19 cases and deaths.

These conclusions have two important policy implications. First, some government policies that are targeted at 
controlling a specific type of activity (such as school closures and cancellation of public events) might have strong 
and unintended effects on mobility types which are not specifically being targeted. Second, changes in community 
mobility should not be interpreted as being solely a function of government policies but are deeply affected by the 
state of the pandemic. Thus, a given fall in mobility that is being targeted by authorities will require stronger mitiga-
tion measures during periods when cases are relatively low and vice-versa. Moreover, any lifting of containment 
measures needs to internalise the reduction in the prevalence response of the public, which occurs naturally as new 
transmission and death numbers start to fall. 

References
Athanasios, L. (2020), The effect of COVID-19 confinement policies on community mobility trends in the EU. Euro-
pean Commission, JRC Technical Report, JRC120972.

Bennett, D., Chiang, C. and Malani, A. (2015), Learning during a crisis: The SARS epidemic in Taiwan. Journal of 
Development Economics, 112, pp. 1-18.

Chou, J., Kuo, N.F. and Peng, S.L. (2004), Potential impacts of the SARS outbreak on Taiwan’s economy. Asian 
Economic Papers, 3, pp. 84-99.



CENTRAL BANK OF MALTA – RESEARCH BULLETIN 202122

Farboodi, M., Jarosch, G. and Shimer, R. (2020), Internal and External Effects of Social Distancing in a Pandemic. 
National Bureau of Economic Research, NBER Working Papers 27059.

Gersovitz, M. and Hammer, J. (2003), Infectious diseases, public policy, and the marriage of economics and epide-
miology. World Bank Research Observer, 18, pp. 129-157.

Litvinova, M., Quan-Hui L., Evgeny S. K. and Ajelli, M. (2019), Reactive school closure weakens the network of 
social interactions and reduces the spread of influenza. Proceedings of the National Academy of Sciences, 116, 
pp. 13174-13181.

Manski, C. F. (2000), Economic analysis of social interactions. Journal of Economic Perspectives, 14, pp. 115-136.

Rapa, N. (2021), Mitigation measures, prevalence response and public mobility during the COVID-19 emergency. 
Central Bank of Malta, Working Paper, 03/2021.

Sampi Bravo, J. R. E., & Jooste, C. (2020). Nowcasting economic activity in times of COVID-19: An approximation 
from the Google Community Mobility Report. World Bank Policy Research Working Paper, 9247.

Santamaria, C., Sermi, F., Spyratos, S., Iacus, S., Annunziato, A., Tarchi, D. and Vespe, M. (2020), Measuring the 
impact of COVID-19 confinement measures on human mobility using mobile positioning data: A European regional 
analysis. Safety Science, 132, 104925.

WHO (2020), Pandemic fatigue: Reinvigorating the public to prevent COVID-19. World Health Organisation, Policy 
framework for supporting pandemic prevention and management, pp. 112, 1-8. 



23CENTRAL BANK OF MALTA – RESEARCH BULLETIN 2021

THE RELATIONSHIP BETWEEN SALARIES AND 
EDUCATION ATTAINMENT IN MALTA

Nathaniel Debono

While the pursuit of high levels of education in Malta has become more preva-
lent in recent years, not much is yet known about the relationship between edu-
cational attainment and salaries. This article explores this relationship in Malta 
during the period 2012-2019, using anonymised microdata from the Labour 
Force survey (LFS) and statistics from the Structure of Earnings survey (SES). 
A hedonic approach is adopted to explain variations in basic and net salaries by 
various individual and job-related characteristics, among them the highest level 
of education attained by employees. Overall, this study finds a strong, positive 
relationship between education and salaries in Malta, which relationship seems 
to have remained broadly stable during the period under consideration. It also 
results that salary premiums associated with high levels of education are not 
constant across the age distribution of employees but rather tend to rise with 
age. This study’s findings, along with the often-cited challenge of skills short-
ages and mismatches in the Maltese labour market, point towards the need 
for continuous investment in education, training and other upskilling schemes.

Introduction
The number of individuals pursuing tertiary education in Malta has increased considerably in recent years. Over the 
period 2013-2019, the number of enrolments in tertiary education levels increased by around 28% while close to 
30,000 students graduated at a tertiary level of education in Malta. This increased take up of higher education has 
directly contributed to a more educated pool of employees. Over the period 2012-2019, the number of employees 
with a tertiary level of education increased by more than 7 percentage points and in 2019, they made up a third of 
all employees. Nevertheless, the pool of employees remains characterised by a relatively high number of individu-
als who choose not to pursue high levels of education. In fact, around 35% of all employees in Malta in 2019 were 
in possession of a less than primary, primary or lower secondary level of education.

Evidence of significant positive returns associated with an additional year of education points towards a seemingly 
irrational decision by those who choose not to further their education (Psacharopoulos and Patrinos, 2018). Howev-
er, others believe that the rationality of such decisions can only be determined by considering individual heterogene-
ity, such as differences in ability (Harmon and Walker, 1995) and family background (Rouse, 2005). Campolieti et al. 
(2009) even argue that individual heterogeneity may direct some to look towards the attainment of work experience 
or other skills in the labour market as a preferred substitute for additional years of schooling.

Using anonymised microdata from LFS for the period 2012-2019 and official statistics from the SES, this article 
explores the relationship between salaries and education attainment in Malta. More specifically, this article sets 
out to quantify the basic and net salary premiums attracted by possession of higher levels of education in Malta, 
how these have developed during the 8-year period to 2019, and whether their magnitude differs across the age 
distribution of employees. 

The rest of the article is organised as follows. The next section provides a brief description of the data, followed by 
an explanation of the methodology employed in this study. Subsequently, the main results from the empirical analy-
ses are presented and explained, before the article concludes with a summary of the main findings. 
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Data 
This study predominantly makes use of anonymised microdata from the LFS for the period 2012-2019, made avail-
able by the National Statistics Office (NSO). The database is a comprehensive one, yielding 68,343 observations 
of employees to be used in this study. Among the various individual and job-related characteristics included in 
the database, the LFS classifies an employee’s highest level of education attained according to the International 
Standard Classification of Education. Table 1 shows the classification as used throughout this study. Pairwise cor-
relations based on this dataset show that basic salaries are positively related to the education level attained by the 
employee. 

While the LFS dataset limits any analysis of pay differences to basic salaries only, this study also attempts to esti-
mate differences in net salaries, i.e., take-home pay after deducting the national insurance (NI) and labour income 
tax due. The amount of NI payable by each employee, calculated on the basis of Class 1 Social Security Contribu-
tions, is worked out on the basis of the employee’s basic weekly wage. In contrast, the amount of labour income 
tax due is based on an employee’s gross salary, which takes into consideration allowances, bonuses and overtime 
payments payable to employees over and above their basic pay. Information about these additional sources of 
income is not available in the LFS dataset.

To get an indication of the magnitude of additional payments, the mean basic salary per usual hour worked as 
calculated from the LFS dataset for different occupations and age groups in 2014 is compared to the mean hourly 
gross earnings as measured in the 2014 SES for comparable groups. The resulting differences, assumed to remain 
constant during the period 2012-2019 and across all economic activities and genders, are used to calculate an 
estimate of each employee’s annual gross salary per hour.1 

In order to reflect the fact that some of the discrepancy between gross and basic salaries is due to the employee 
working additional hours as overtime, the usual number of hours worked by employees as stated in the LFS is 
also adjusted by the mean overtime hours paid, as recorded in the SES. A measure of the annual gross salary 
earned by each employee is then calculated as the product of the employee’s gross salary per hour worked and the 

1   With the exception of ‘Skilled agricultural and fishery workers’ and ‘Armed Forces occupations’, for which information about the gross hourly 
earnings is not available from the SES, this adjustment process is applied to the remaining eight occupations covered under ISCO-08 and the age 
groups: <30 years; 30-39; 40-49; 50-59; 60+. ‘Skilled agricultural and fishery workers’ and employees working in ‘Armed Forces occupations’ were 
assumed to not benefit from any monetary benefits beyond the basic salary declared. This assumption does not materially alter the study’s results 
as the number of employees working in such occupations is very low (<1.5%). 
As an example of the adjustment process, the SES indicates that a 30-39-year-old employee working as a professional in 2014 earned an average of 
€13.34 per hour in gross earnings during the year. The LFS dataset indicates that during the same year, a comparable employee earned an average 
of €11.75 per usual hour worked in basic salary – a difference of 14%. As a result, the basic salary of each employee with this profile was adjusted by 
14% (for the whole 2012-2019 period) to arrive at an estimate of their gross salary. The adjustment process considers hours worked on overtime by 
occupation, which mostly tends to be concentrated at the lower end of the skill spectrum. On the contrary, some high skilled occupations may have 
additional non-financial benefits, such as reimbursement of communication expenses or transportation, which are not included in the adjustment.   

Table 1

ISCED 0-1 Early childhood education
Primary education

ISCED 2-3 Lower secondary education
Upper secondary education

ISCED 4-5 Post-secondary non-tertiary education
Short-cycle tertiary education

ISCED 6 Bachelor's or equivalent level

ISCED 7-8 Master's or equivalent level
Doctoral or equivalent level

Sources: NSO; author's modification.

CLASSIFICATION OF EDUCATION LEVELS
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total number of hours worked by the same 
employee, inclusive of overtime hours. In 
turn, this estimate is used to calculate the 
amount of income tax payable by each 
employee, according to the computational 
methods in place in the respective years. 
Finally, an employee’s net salary is derived 
by deducting NI and income tax due 
(based on single rates) from the annual 
gross salary earned.

Chart 1 shows the average basic, gross 
and net salary per usual hour worked 
in 2019 as calculated following this 
approach. It is estimated that payments 
over and above the basic salary are more 
pronounced among employees with the 
highest levels of education in Malta. This 
likely reflects the higher prevalence of pay-
ments in the form of performance bonuses and qualification allowances among this cohort of employees. In turn, 
employees with higher levels of education also generally pay the highest proportion of their salary in taxes and NI. 

Methodology
An analysis of average salaries by highest level of education attainment is limited to the extent that it does not 
consider other factors that are also likely to influence salaries. To better analyse the relationship between salaries 
and education attainment, a hedonic approach is employed, modelling wages as a function of several observable 
individual and job-related characteristics. The basic structure of this model takes the form presented in (1):
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sents the set of observable individual and job-related characteristics at time t as available from the LFS dataset – 
namely the employee’s age, sex, highest level of education attained, occupation, economic activity of main job, job 
tenure, type of contract, type of employment, and usual number of hours worked per week – and 
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 is a random 
error term.

Although this approach treats the highest level of education attained as exogenous, this is likely to be endogenous 
due to its correlation with unobserved factors such as family background and individual ability, which in turn also 
affect wages. Unless such unobservable factors are controlled for, the use of least-squares method generates a 
bias in the magnitude of the relationship between wages and education attainment (Wooldridge, 2012). As long as 
ability and education attainment are positively related and ability is also related to higher wages, the bias is likely to 
be in an upward direction (Dickson, 2009). 

“A hedonic approach is employed, modelling wages as a function of 
several observable individual and job-related characteristics”

In the absence of longitudinal data, a valid instrumental variable or information about employee performance on 
cognitive ability tests, the model’s parameters are estimated using Ordinary Least Squares (OLS), acknowledging 
that any relationship that may be found between salaries and education attainment in Malta following this approach 
cannot be interpreted as causal but only as a correlation.

0

5

10

15

20

ISCED 0-1 ISCED 2-3 ISCED 4-5 ISCED 6 ISCED 7-8
Basic salary per usual hour worked (excl. overtime hours)
Gross salary per usual hour worked (incl. overtime hours)
Net salary per usual hour worked (incl. overtime hours)

Chart 1
AVERAGE BASIC SALARY, GROSS SALARY AND NET SALARY PER 
USUAL HOUR WORKED BY HIGHEST LEVEL OF EDUCATION ATTAINED 
IN MALTA IN 2019
(EUR)

Source: Author's calculations based on LFS microdata and published data from the SES.
Note: Gross and Net salary per usual hour worked are calculated by dividing each employee's estimate 
of gross and net salary by an estimate of the total usual number of hours worked (inclusive of overtime 
hours) by the same employee.
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Salary premiums by highest 
level of education attainment in 
Malta
Chart 2 shows the basic and net salary pre-
mium/deficit associated with possession 
of different levels of education in Malta, 
relative to employees having a lower sec-
ondary or upper secondary level of educa-
tion. Consistent with a priori expectations, 
results show that higher levels of educa-
tion generally attract higher basic and net 
salaries. In fact, relative to employees in 
possession of a lower secondary or upper 
secondary level, employees who did not 
complete a level of education beyond the 
primary level generally receive 7% lower 
salaries. In contrast, employees having 
a post-secondary or short-cycle tertiary 
level of education typically earn around 
6%-7% more. The basic salary premiums associated with the attainment of a Bachelor’s degree and a Master’s 
or Doctoral level are more pronounced at 21% and 32%, respectively. These premiums decline slightly to 19% 
and 28%, respectively, when one considers net salaries.

“Notwithstanding some volatility, salary differentials among 
employees in possession of different levels of education have 

remained broadly stable between 2012 and 2019”

Notwithstanding some volatility, salary differentials among employees in possession of different levels of edu-
cation have remained broadly stable between 2012 and 2019 (see Chart 3). The wage disadvantage associ-
ated with dropping out in early childhood or primary education has remained significant at between -5% and  
-10%. On the other hand, employees 
having a post-secondary or short-cycle 
tertiary level of education have consis-
tently earned around 6% - 9% more. Sal-
ary premiums associated with higher lev-
els of education have been slightly more 
volatile. Following a slight decline, the 
premium associated with a Bachelor’s 
degree picked up slightly from mid-2014 
onwards, before declining again around 
2018 and settling at between 16% (net 
salary) and 20% (basic salary) at the 
end of 2019. Starting at below 30%, the 
premium associated with possession of 
a Master’s or Doctoral level increased 
substantially up to 2017 but fell back to 
around 25% (net salary) and 30% (basic 
salary) by the end of 2019.
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Chart 2
SALARY PREMIUM/DEFICIT RELATIVE TO ISCED 2-3 LEVEL OF 
EDUCATION IN MALTA
(per cent)

Source: Author's calculations based on LFS microdata and published data from the SES.
Note: N=68,343. The respective basic and net salary premiums are calculated on the basis of two 
separate specifications: (1) taking the annual salary as the dependent variable and controlling for the 
usual number of hours worked, and (2) taking salary per usual hour worked as the dependent variable. 
Results remain broadly stable under both sets of specifications.
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Chart 3
SALARY PREMIUM/DEFICIT RELATIVE TO ISCED 2-3 LEVEL OF 
EDUCATION IN MALTA
(per cent)

Source: Author's calculations based on LFS microdata and published data from the SES.
Note: N=68,343. The respective premiums are calculated on the basis of the specification taking annual 
salary as the dependent variable. The specifications were applied to the 32 quarters spanning from 
2012Q1 to 2019Q4 and a four-quarter moving average was applied to account for volatility in results 
between one quarter and another. Robust standard errors were obtained for each regression.
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Variation in the magnitude 
of basic salary premiums 
across the age distribution of 
employees
To determine whether the respective pre-
miums/deficits vary with employees’ age, 
the hedonic model specified in equation (1) 
is augmented by a number of interactions 
between the employee’s age bracket and 
the highest level of education attained. 

Chart 4 shows the annual basic salary 
premiums, disaggregated by the age of 
employees. Overall, results indicate that 
possession of high levels of education 
takes on greater importance as employ-
ees age. Employees aged 15-24 and in 
possession of a Master’s or Doctoral level 
generally earn 16% more than other similarly aged employees with a lower secondary or upper secondary level. 
Similarly aged employees with a Bachelor’s degree and a post-secondary or short-cycle tertiary education attract 
around 12% and 3% more in basic salaries, respectively. The 16% premium to a Master’s or Doctoral level at ages 
15-24 rises to 34% among employees aged between 35 and 44 and reaches 41% among employees aged 45 or 
more. The basic salary premiums to a Bachelor’s degree and a post-secondary or short-cycle tertiary education 
also rise to 24% and 10%, respectively, among employees aged 35-44. However, these appear to level off at this 
point in the age distribution.

“The 16% premium to a Master’s or Doctoral level at ages 15-24 rises 
to 34% among employees aged between 35 and 44 and reaches 41% 

among employees aged 45 or more”

Broadly similar trends appear when considering the employees’ net salary (see Chart 5). Having said that, the net 
salary premiums to pursuing higher education beyond the lower secondary or upper secondary level generally 
seem to be slightly less pronounced than 
the corresponding basic salary premiums. 
This is primarily a result of two factors at 
play. Firstly, employees earning the high-
est amounts in gross salary (these are usu-
ally employees in possession of high levels 
of education) pay the highest amounts of 
deductibles in the form of labour income 
tax and NI. Secondly, as evidenced by offi-
cial statistics from the SES, employees in 
low-skilled jobs tend to work the highest 
number of overtime hours. While this rais-
es their taxable income, the salary of such 
employees is usually not high enough to 
be taxable at the highest rates of tax. Since 
employees working in low-skilled jobs are 
usually those with relatively low levels of 
education, this further contributes to less 
pronounced net salary differences. 
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Chart 4
ANNUAL BASIC SALARY PREMIUM/DEFICIT RELATIVE TO ISCED 2-3 
LEVEL OF EDUCATION BY AGE BRACKET
(per cent)

Source: Author's calculations based on LFS microdata provided by the NSO for the period 2012-2019.
Note: N=68,343. Robust standard errors were obtained. Grey shaded areas represent the 95% 
confidence intervals. With the exception of the 55+ age group, ISCED 0-1 results should be treated with 
caution due to the low number of observations, leading to wide confidence bands.
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Chart 5
ANNUAL NET SALARY PREMIUM/DEFICIT RELATIVE TO ISCED 2-3 
LEVEL OF EDUCATION BY AGE BRACKET
(per cent)

Source: Author's calculations based on LFS microdata provided by the NSO for the period 2012-2019 
and estimations of net salaries from the SES.
Note: N=68,343. Robust standard errors were obtained. Grey shaded areas represent the 95% 
confidence intervals. With the exception of the 55+ age group, ISCED 0-1 results should be treated with 
caution due to the low number of observations, leading to wide confidence bands.
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With the caveat that individuals are 
not followed over time, these patterns 
suggest that employees who pursue a 
level of education beyond the lower or 
upper secondary level likely experience 
substantially higher growth in their salaries 
as they age, relative to others who do not 
pursue such levels of education. This is 
made clearer in Chart 6. Between 2012 
and 2019, employees aged 45 years or 
more and who were in possession of a 
Master’s or Doctoral level of education 
generally earned around 37% more in 
basic salaries than employees with the 
same level of education in the 15-24 
age bracket. In terms of net salaries, the 
corresponding premium is estimated at 
around 30%. Among those in possession 
of a Bachelor’s degree, age-based 
differences in basic salaries are only observed until the 35-44 age bracket, beyond which no statistically significant 
changes in salaries are detected. 

“Employees who do not pursue further levels of education beyond 
the lower secondary or upper secondary level seem to have the 

narrowest path of development in their salaries”

Nonetheless, the age-based discrepancy in basic salaries reaches 25% by this stage of the working life. In net 
salary terms, it is estimated that such employees earn around 18% more than employees aged 15-24 and having 
the same level of education. Employees in the 45-54 age bracket and who possess a post-secondary or short-cycle 
tertiary education earn slightly less than employees aged between 35 and 44 having the same education, although 
this salary deficit is fully recovered among employees aged 55+. Employees who do not pursue further levels of 
education beyond the lower secondary or upper secondary level seem to have the narrowest path of development 
in their salaries. In fact, the highest salaries among this cohort are around 12% higher than those earned by similarly 
educated employees aged between 15 and 24. This is significantly lower than the increase in salaries that higher 
levels of education attract by this point in the working life.

Conclusion
This study explored and estimated the relationship between salaries and education attainment in Malta, using 
anonymised microdata from the LFS and official statistics from the SES. This relationship is found to be strong, 
with higher levels of education associated with significantly higher levels of basic and net pay. While the respective 
premiums seem to have remained relatively stable since 2012, it was also shown that these salary premiums are 
not constant across the age distribution of employees but rather tend to rise with age. 

While these findings may be consistent with expectations, it is important to note that in the absence of longitudinal 
data and information about unobservable factors, the relationship between salaries and the highest level of education 
attained detected in this study can only be interpreted as a correlation. Contingent upon the availability of any of these 
means, future research could explore the extent of any causality from education to salaries in Malta. Moreover, the 
availability of longitudinal data could also allow for an analysis of differences in lifetime earnings. The proper undertak-
ing of such an exercise would require information that cannot possibly be derived from the dataset available for this 
study, such as each individual’s employment status at each stage of their working life and their retirement age.
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Chart 6
SALARY DEVELOPMENTS BY AGE AND HIGHEST LEVEL OF 
EDUCATION ATTAINMENT OF EMPLOYEES
(15-24 = 100)
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Despite not delving into such analyses, this work should in itself be a useful contribution to the understanding of 
the role of education in the Maltese labour market. Moreover, the findings documented in this study, along with the 
often-cited challenges of skills shortages and mismatches, renders it fundamental to continuously invest in educa-
tion, training and other upskilling schemes.
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ESTIMATES OF THE EXCHANGE RATE PASS-THROUGH 
TO CONSUMER PRICES IN MALTA

Noel Rapa and Glenn Abela

The Exchange Rate Pass-Through (ERPT), commonly defined as the extent to 
which exchange rate changes are reflected in the price levels of an economy, 
has important implications in a number of policy-relevant areas. Despite this, 
estimates of ERPT in the Maltese economy are scarce and do not take into 
account changes in the monetary regime pertaining to the adoption of the euro. 
We use local projections to estimate linear and non-linear ERPT to consumer 
prices in Malta after adoption of the euro. In line with literature, results point at 
incomplete ERPT to headline consumer prices, peaking at around 20% by the 
end of the first year after the exchange rate shock. ERPT to overall Harmonised 
Index of Consumer Price (HICP) inflation is largely driven by the goods com-
ponent while ERPT to services prices is largely insignificant across the horizon 
considered. Allowing for non-linearities, we find evidence of asymmetric pass-
through with larger changes to, as well as depreciations in, the nominal effec-
tive exchange rate being consistent with larger pass-through estimates.

Introduction
ERPT is commonly defined as the extent to which exchange rate changes are reflected in the price levels of an 
economy. The relationship between changes in exchange rates and local prices has very important implications 
from both theoretical and policy perspectives. Theoretically, incomplete ERPT might indicate deviations in relative 
purchasing power parity (PPP), which in turn have important implications on the extent of firm market power, on 
the market structures operating in an economy as well as on efficiency in the allocation of goods across countries. 
ERPT to local prices also has important implications for monetary policy, especially in an open economy set-up. 
On the one hand, exogenous shocks to the nominal effective exchange rate are a source of inflation fluctuations 
that need to be stabilised through monetary policy. On the other hand, changes in monetary policy in response to 
inflationary shocks that are exogenous to exchange rate shocks have an indirect effect on the nominal effective 
exchange rate that could help stabilise inflation further. 

“The relationship between changes in exchange rates and local 
prices has very important implications from both theoretical and 

policy perspectives”

Colavecchio and Rubene (2020) categorise the transmission of exchange rate movements to consumer prices into 
three distinct channels. First, exchange rate shocks can be directly transmitted to the overall consumer price level 
through changes in the prices of imported final consumer goods. Second, movements in the exchange rate are 
also expected to affect the prices of imported intermediate production used for domestically-produced commodi-
ties, which then indirectly affect consumer prices. Finally, developments in the exchange rate also affect the price 
competitiveness of domestic products on international markets, thus leading to changes in domestic output levels, 
factor demands and consequently factor prices that are ultimately transmitted to the prices of final domestic produc-
tion which is consumed locally.

In this study, we use local projections (LP) to derive ERPT estimates for consumer prices in Malta after its acces-
sion to the euro area. The motivation behind using LP methods lies in the fact that these are usually more robust 
to misspecifications of the data-generating process when compared to autoregressive or vector autoregressive 
set-ups and are also highly flexible in allowing for non-linearities. The latter is an important attribute since the ERPT 
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literature has repeatedly found evidence of both size and sign non-linearities in the pass-through of exchange rate 
fluctuations to local prices (Ben Cheikh, 2012; Delatte and López-Villavicencio, 2012; Brun-Aguerre et al., 2016).

We start by estimating ERPT to headline inflation, then decomposing the effect into ERPT to goods and services 
prices. We subsequently delve deeper, by looking at the pass-through to core inflation and to the subcomponents of 
the goods prices sub-index. Finally, taking advantage of the characteristics of our LP specification, we also allow for 
non-linear pass-through estimates both in terms of the size and direction of the change in Malta’s nominal effective 
exchange rate. In so doing, this study provides the first detailed set of reduced form estimates of ERPT to consumer 
prices in the Maltese economy after the adoption of the euro as its currency.1

Methodology
We make use of an LP specification largely based on the model of Colavecchio and Rubene (2020). LP meth-
ods, originally proposed by Jordà (2005), yield estimates of impulse response functions of the variable of interest 
over chosen forecast horizons. This is achieved by regressing the dependent variable at time 
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denotes the time dimension of the data and                                                
ffffffffffffffffffffffffffffffffffffffffffdenotes each forecast horizon. 

Our model takes the following form:

where       and  et are the natural logs of the HICP and the nominal effective exchange rate (NEER) indices respec-
tively,      is a vector of control variables and         is the error term in each regression pertaining to each forecast 
horizon   . The dependent variable therefore measures the cumulative change in the price level between  and 
the forecast period . The impulse response of cumulative price inflation at each forecast horizon given an 
exchange rate change at time t is then given by: 

Therefore, an impulse response function (IRF) of price inflation responses over all forecast horizons given an 
exchange rate change at time t is obtained by running a collection of H regressions and plotting the path of             over 
all horizons.

Our control variables are the output gap, as a measure of economic slack, and the index of foreign prices evaluated 
in foreign currencies (in log differences) to account for domestic and imported sources of price pressures, lagged 
values of inflation and log-differenced exchange rates to control for serial dependence, as well as the previous-hori-
zon error terms.2 The appropriate lag length  for each of our control variables at each forecast horizon is selected 
by means of an algorithm that minimises the Akaike Information Criterion (AIC) for each estimated regression. This 
process excludes the lagged error terms, where only the previous horizon residuals are included in each equation. 
We subsequently introduce additional control variables into the model as part of a sensitivity analysis exercise, 
including Brent crude oil prices, migrants’ share of the labour force and the unemployment gap.

To provide a comprehensive analysis of the characteristics and dynamics of ERPT to consumer prices in Malta, 
we first use headline HICP as our dependent variable, and subsequently dig deeper by re-estimating the model for 
different HICP sub-indices. The first two sub-indices we consider are the goods and services prices sub-indices. 
We then also estimate ERPT to two measures of core inflation, being HICP excluding energy only and HICPX, 

1   Estimates of ERPT in the Maltese economy have been included in cross-country comparisons by Colavecchio and Rubene (2020) and Ortega 
and Osbat (2020). However, both these papers make use of data spanning from 1999 to 2017, a period during which Malta was under different 
monetary regimes. Earlier work on the re-estimation of the Bank’s traditional macro-econometric model, STREAM, also included a simulation of the 
effects of a 10% appreciation of the euro vis-à-vis the US dollar (which translates to a 1.3% appreciation in Malta’s overall NEER), where consumer 
prices were estimated to fall by 0.23 percentage point from baseline levels in response to the shock; see Borg et al. (2019).
2   The main drawback of LP models is their data consuming nature, since they reduce the sample size as  increases (Caselli and Roitman, 2019). 
Therefore, LP estimates tend to become more uncertain over longer time horizons h. This loss of efficiency can be addressed by expanding the 
information set by including the error term from the previous horizon estimation in each regression (Teulings and Zubanov, 2014; Carrière-Swallow 
et al., 2016).
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which excludes energy and food. Finally, we estimate the responsiveness of subcomponents of the goods prices 
sub-index.

Following the estimation of linear ERPT through the model structure described above, we augment our model with 
relevant indicator variables to test for sign and size non-linearities.3 We define an indicator variable,
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 , which takes 
state-dependent values as follows. In the case of sign non-linearity:

Meanwhile, when testing for size non-linearity, we specify:

We define a change as an appreciation if the NEER index increases quarter-on-quarter. Meanwhile, when testing 
for size non-linearity, we define a change in the exchange rate to be ‘large’ if the absolute value of the change in    
ffff in a given period exceeds one standard deviation of the series of 
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 over the sample, in line with Colavecchio 
and Rubene (2020).4 Once again, 
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 denotes the quarter-on-quarter change in the log of the NEER index.

We include the indicator variables in our model as follows:

Therefore, our non-linear model yields separate estimates of ERPT depending on the value of 
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. Specifically,
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 when the exchange rate depreciates (if testing for sign non-
linearity) or when the change in the exchange rate is ‘small’ (if testing for size non-linearity), while 
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 accord-
ingly yields ERPT when the exchange rate appreciates or when the change is ‘large’. This permits us to obtain 
separate IRFs for each state pertaining to each value of the binary indicator 
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Data
We estimate our model using quarterly data from 2008Q1 to 2019Q4. We choose 2008Q1 as the start of our 
sample period in order to account for Malta’s adoption of the euro as its currency on 1 January 2008. Our refer-
ence exchange rate variable is the NEER on the import side as sourced from the Eurosystem Macroeconomic 
Projection Database, rebased in terms of foreign currency per euro.5 For the purpose of interpreting our results, this 
implies that an increase in the NEER denotes an appreciation of the euro, such that a priori our ERPT coefficients 
are expected to be negative. The foreign prices variable is an index of extra euro area competitor’s prices on the 
import side defined in ‘national currency’, that is, excluding exchange rate movements, obtained from the same 
Eurosystem database. As our baseline consumer price level, we use the HICP for all goods and services. We further 
compute ERPT estimates for core inflation estimated as either HICP excluding energy or HICP excluding energy 
and food, as well as for HICP services and HICP goods. With regards to the latter, we then further decompose the 
HICP goods index into HICP food and HICP industrial goods prices, which are in turn made up of the HICP non-
energy industrial goods and HICP energy subcomponents. All consumer price indices are sourced from Eurostat. 
As a measure of domestic slack, we use the output gap measured as the percentage difference between actual and 
potential output as estimated internally by the Central Bank of Malta. For our sensitivity analysis we also use the 
share of migrants in Malta’s labour force and the unemployment gap, both of which are estimated internally, as well 
as the price of Brent crude oil, sourced from the Eurosystem Macroeconomic Projection Database. HICP indices as 
well as the index of foreign prices and oil prices are seasonally adjusted using the Census X12 procedure.

3   Sign non-linearity refers to a context where the magnitude and the dynamics of ERPT differ according to whether the exchange rate change in 
question is an appreciation or a depreciation, while if ERPT varies depending on whether the magnitude of the exchange rate adjustment is large 
or small, this is referred to as size non-linearity.
4   Nevertheless, following from the absence of a clear theoretical definition as to what constitutes a ‘large’ change, we employ different definitions 
in our sensitivity analysis.
5   The NEER index used is a geometrically-weighted average of bilateral exchange rates with weights reflecting the share of each of the 36 trading 
partners in Malta’s goods imports.

 

Document Classification: Restricted 

𝑡𝑡 + ℎ 

 

ℎ =  0, 1, 2, … , 𝐻𝐻 <  𝑇𝑇 

 

𝑡𝑡 =  1, 2, … , 𝑇𝑇 

 

𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1 = 𝛼𝛼(ℎ) + 𝜙𝜙(ℎ)Δ𝑒𝑒𝑡𝑡 + Σ𝑖𝑖=0
𝑘𝑘 𝒙𝒙𝑡𝑡−𝑖𝑖

′ (ℎ)𝛾𝛾𝑖𝑖(ℎ) + 𝑢𝑢𝑡𝑡+ℎ(ℎ) 

 

𝐼𝐼𝑅𝑅ℎ,𝑡𝑡 = 𝐸𝐸(𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1|Δ𝑒𝑒𝑡𝑡 ≠ 0) − 𝐸𝐸(𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1|Δ𝑒𝑒𝑡𝑡 = 0) = 𝜙𝜙(ℎ) 

 

𝐻𝐻 

𝜙𝜙(ℎ) 

 

𝛿𝛿𝑡𝑡 = {1 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒 𝑟𝑟𝑎𝑎𝑡𝑡𝑒𝑒 𝑎𝑎𝑝𝑝𝑝𝑝𝑟𝑟𝑒𝑒𝑒𝑒𝑖𝑖𝑎𝑎𝑡𝑡𝑒𝑒𝑎𝑎
0 𝑜𝑜𝑡𝑡ℎ𝑒𝑒𝑟𝑟𝑟𝑟𝑖𝑖𝑎𝑎𝑒𝑒   

 

 

𝛿𝛿𝑡𝑡 = {1 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒 𝑟𝑟𝑎𝑎𝑡𝑡𝑒𝑒 𝑎𝑎𝑎𝑎𝑎𝑎𝑢𝑢𝑎𝑎𝑡𝑡𝑎𝑎𝑒𝑒𝑎𝑎𝑡𝑡 𝑖𝑖𝑎𝑎 𝑙𝑙𝑎𝑎𝑟𝑟𝑎𝑎𝑒𝑒
0 𝑜𝑜𝑡𝑡ℎ𝑒𝑒𝑟𝑟𝑟𝑟𝑖𝑖𝑎𝑎𝑒𝑒  

 

𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1 = 𝛼𝛼(ℎ) + 𝜙𝜙0(ℎ)[(1 − 𝛿𝛿𝑡𝑡)Δ𝑒𝑒𝑡𝑡] + 𝜙𝜙1(ℎ)[𝛿𝛿𝑡𝑡Δ𝑒𝑒𝑡𝑡] + Σ𝑖𝑖=0
𝑘𝑘 𝑒𝑒𝑡𝑡−𝑖𝑖

′ (ℎ)𝛾𝛾𝑖𝑖(ℎ) + 𝑢𝑢𝑡𝑡+ℎ(ℎ) 

 

 

𝜙𝜙0(ℎ) 

 

𝜙𝜙1(ℎ) 

 

𝛿𝛿𝑡𝑡 

 

 

 

Document Classification: Restricted 

𝑡𝑡 + ℎ 

 

ℎ =  0, 1, 2, … , 𝐻𝐻 <  𝑇𝑇 

 

𝑡𝑡 =  1, 2, … , 𝑇𝑇 

 

𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1 = 𝛼𝛼(ℎ) + 𝜙𝜙(ℎ)Δ𝑒𝑒𝑡𝑡 + Σ𝑖𝑖=0
𝑘𝑘 𝒙𝒙𝑡𝑡−𝑖𝑖

′ (ℎ)𝛾𝛾𝑖𝑖(ℎ) + 𝑢𝑢𝑡𝑡+ℎ(ℎ) 

 

𝐼𝐼𝑅𝑅ℎ,𝑡𝑡 = 𝐸𝐸(𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1|Δ𝑒𝑒𝑡𝑡 ≠ 0) − 𝐸𝐸(𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1|Δ𝑒𝑒𝑡𝑡 = 0) = 𝜙𝜙(ℎ) 

 

𝐻𝐻 

𝜙𝜙(ℎ) 

 

𝛿𝛿𝑡𝑡 = {1 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒 𝑟𝑟𝑎𝑎𝑡𝑡𝑒𝑒 𝑎𝑎𝑝𝑝𝑝𝑝𝑟𝑟𝑒𝑒𝑒𝑒𝑖𝑖𝑎𝑎𝑡𝑡𝑒𝑒𝑎𝑎
0 𝑜𝑜𝑡𝑡ℎ𝑒𝑒𝑟𝑟𝑟𝑟𝑖𝑖𝑎𝑎𝑒𝑒   

 

 

𝛿𝛿𝑡𝑡 = {1 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒 𝑟𝑟𝑎𝑎𝑡𝑡𝑒𝑒 𝑎𝑎𝑎𝑎𝑎𝑎𝑢𝑢𝑎𝑎𝑡𝑡𝑎𝑎𝑒𝑒𝑎𝑎𝑡𝑡 𝑖𝑖𝑎𝑎 𝑙𝑙𝑎𝑎𝑟𝑟𝑎𝑎𝑒𝑒
0 𝑜𝑜𝑡𝑡ℎ𝑒𝑒𝑟𝑟𝑟𝑟𝑖𝑖𝑎𝑎𝑒𝑒  

 

𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1 = 𝛼𝛼(ℎ) + 𝜙𝜙0(ℎ)[(1 − 𝛿𝛿𝑡𝑡)Δ𝑒𝑒𝑡𝑡] + 𝜙𝜙1(ℎ)[𝛿𝛿𝑡𝑡Δ𝑒𝑒𝑡𝑡] + Σ𝑖𝑖=0
𝑘𝑘 𝑒𝑒𝑡𝑡−𝑖𝑖

′ (ℎ)𝛾𝛾𝑖𝑖(ℎ) + 𝑢𝑢𝑡𝑡+ℎ(ℎ) 

 

 

𝜙𝜙0(ℎ) 

 

𝜙𝜙1(ℎ) 

 

𝛿𝛿𝑡𝑡 

 

 

 

Document Classification: Restricted 

𝑡𝑡 + ℎ 

 

ℎ =  0, 1, 2, … , 𝐻𝐻 <  𝑇𝑇 

 

𝑡𝑡 =  1, 2, … , 𝑇𝑇 

 

𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1 = 𝛼𝛼(ℎ) + 𝜙𝜙(ℎ)Δ𝑒𝑒𝑡𝑡 + Σ𝑖𝑖=0
𝑘𝑘 𝒙𝒙𝑡𝑡−𝑖𝑖

′ (ℎ)𝛾𝛾𝑖𝑖(ℎ) + 𝑢𝑢𝑡𝑡+ℎ(ℎ) 

 

𝐼𝐼𝑅𝑅ℎ,𝑡𝑡 = 𝐸𝐸(𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1|Δ𝑒𝑒𝑡𝑡 ≠ 0) − 𝐸𝐸(𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1|Δ𝑒𝑒𝑡𝑡 = 0) = 𝜙𝜙(ℎ) 

 

𝐻𝐻 

𝜙𝜙(ℎ) 

 

𝛿𝛿𝑡𝑡 = {1 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒 𝑟𝑟𝑎𝑎𝑡𝑡𝑒𝑒 𝑎𝑎𝑝𝑝𝑝𝑝𝑟𝑟𝑒𝑒𝑒𝑒𝑖𝑖𝑎𝑎𝑡𝑡𝑒𝑒𝑎𝑎
0 𝑜𝑜𝑡𝑡ℎ𝑒𝑒𝑟𝑟𝑟𝑟𝑖𝑖𝑎𝑎𝑒𝑒   

 

 

𝛿𝛿𝑡𝑡 = {1 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒 𝑟𝑟𝑎𝑎𝑡𝑡𝑒𝑒 𝑎𝑎𝑎𝑎𝑎𝑎𝑢𝑢𝑎𝑎𝑡𝑡𝑎𝑎𝑒𝑒𝑎𝑎𝑡𝑡 𝑖𝑖𝑎𝑎 𝑙𝑙𝑎𝑎𝑟𝑟𝑎𝑎𝑒𝑒
0 𝑜𝑜𝑡𝑡ℎ𝑒𝑒𝑟𝑟𝑟𝑟𝑖𝑖𝑎𝑎𝑒𝑒  

 

𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1 = 𝛼𝛼(ℎ) + 𝜙𝜙0(ℎ)[(1 − 𝛿𝛿𝑡𝑡)Δ𝑒𝑒𝑡𝑡] + 𝜙𝜙1(ℎ)[𝛿𝛿𝑡𝑡Δ𝑒𝑒𝑡𝑡] + Σ𝑖𝑖=0
𝑘𝑘 𝑒𝑒𝑡𝑡−𝑖𝑖

′ (ℎ)𝛾𝛾𝑖𝑖(ℎ) + 𝑢𝑢𝑡𝑡+ℎ(ℎ) 

 

 

𝜙𝜙0(ℎ) 

 

𝜙𝜙1(ℎ) 

 

𝛿𝛿𝑡𝑡 

 

 

 

Document Classification: Restricted 

𝑡𝑡 + ℎ 

 

ℎ =  0, 1, 2, … , 𝐻𝐻 <  𝑇𝑇 

 

𝑡𝑡 =  1, 2, … , 𝑇𝑇 

 

𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1 = 𝛼𝛼(ℎ) + 𝜙𝜙(ℎ)Δ𝑒𝑒𝑡𝑡 + Σ𝑖𝑖=0
𝑘𝑘 𝒙𝒙𝑡𝑡−𝑖𝑖

′ (ℎ)𝛾𝛾𝑖𝑖(ℎ) + 𝑢𝑢𝑡𝑡+ℎ(ℎ) 

 

𝐼𝐼𝑅𝑅ℎ,𝑡𝑡 = 𝐸𝐸(𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1|Δ𝑒𝑒𝑡𝑡 ≠ 0) − 𝐸𝐸(𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1|Δ𝑒𝑒𝑡𝑡 = 0) = 𝜙𝜙(ℎ) 

 

𝐻𝐻 

𝜙𝜙(ℎ) 

 

𝛿𝛿𝑡𝑡 = {1 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒 𝑟𝑟𝑎𝑎𝑡𝑡𝑒𝑒 𝑎𝑎𝑝𝑝𝑝𝑝𝑟𝑟𝑒𝑒𝑒𝑒𝑖𝑖𝑎𝑎𝑡𝑡𝑒𝑒𝑎𝑎
0 𝑜𝑜𝑡𝑡ℎ𝑒𝑒𝑟𝑟𝑟𝑟𝑖𝑖𝑎𝑎𝑒𝑒   

 

 

𝛿𝛿𝑡𝑡 = {1 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒 𝑟𝑟𝑎𝑎𝑡𝑡𝑒𝑒 𝑎𝑎𝑎𝑎𝑎𝑎𝑢𝑢𝑎𝑎𝑡𝑡𝑎𝑎𝑒𝑒𝑎𝑎𝑡𝑡 𝑖𝑖𝑎𝑎 𝑙𝑙𝑎𝑎𝑟𝑟𝑎𝑎𝑒𝑒
0 𝑜𝑜𝑡𝑡ℎ𝑒𝑒𝑟𝑟𝑟𝑟𝑖𝑖𝑎𝑎𝑒𝑒  

 

𝑝𝑝𝑡𝑡+ℎ − 𝑝𝑝𝑡𝑡−1 = 𝛼𝛼(ℎ) + 𝜙𝜙0(ℎ)[(1 − 𝛿𝛿𝑡𝑡)Δ𝑒𝑒𝑡𝑡] + 𝜙𝜙1(ℎ)[𝛿𝛿𝑡𝑡Δ𝑒𝑒𝑡𝑡] + Σ𝑖𝑖=0
𝑘𝑘 𝑒𝑒𝑡𝑡−𝑖𝑖

′ (ℎ)𝛾𝛾𝑖𝑖(ℎ) + 𝑢𝑢𝑡𝑡+ℎ(ℎ) 

 

 

𝜙𝜙0(ℎ) 

 

𝜙𝜙1(ℎ) 

 

𝛿𝛿𝑡𝑡 

 

 



33CENTRAL BANK OF MALTA – RESEARCH BULLETIN 2021

Results
We first estimate linear ERPT, without 
including the non-linearity terms in the 
model. ERPT to overall or headline HICP 
prices is statistically significant at forecast 
horizons of one to three quarters after 
impact, with the point estimate increas-
ing progressively up to an absolute value 
of 0.22, or 22%, one year after the shock. 
This implies that a 1% fluctuation in the 
nominal effective exchange rate will lead 
to a 0.22% change in the headline HICP 
index at its maximum, one year after the 
shock. However, the estimated coefficient 
diminishes slightly thereafter and is no 
longer statistically significant at the con-
ventional 5% level after one year. This is 
shown in Chart 1, which illustrates the path 
of the ERPT coefficient over the projection 
horizons, together with its 95% confidence interval. This result suggests that exchange rate changes generally tend 
to be partially reflected in overall consumer prices in Malta up to a year after the change but have no statistically 
significant effect on overall consumer price levels thereafter. Our finding is, firstly, consistent with the common find-
ings in the literature that ERPT is incomplete, and that pass-through to consumer prices tends to be low (Özyurt, 
2016; Burstein and Gopinath, 2014; Campa and González Mínguez, 2006). The coefficients above are, however, 
slightly higher than those typically found for other euro area countries in the literature, which are mostly lower than 
0.2 after one year.6 

“A 1% fluctuation in the nominal effective exchange rate will lead to 
a 0.22% change in the headline HICP index at its maximum, 

one year after the shock”

When separately analysing the impact of exchange rate changes on goods and services prices, our results show 
that pass-through to goods prices is significantly larger than that to services prices (see Chart 2). This is in line 
with expectations given that the import 
content of services consumption is much 
lower than that for goods. We find ERPT to 
goods prices to be statistically significant 
at all forecast horizons except on impact, 
with the pass-through a year after the 
shock being estimated at close to 40%. 
Pass-through to goods prices tends to 
be persistent, remaining statistically 
significant with estimates close to 60% 
after eight quarters, though the uncertainty 
associated with these estimates tends to 
increase significantly at longer horizons. 
ERPT to services prices is, to the contrary, 
insignificant throughout except at a 
forecast horizon of three quarters. This 
result is driven by the significantly low 
import content of recreation and personal 
care (including the accommodation and 
6   See Abela and Rapa (2021) for a summary of relevant estimates.
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Chart 1
ERPT TO HEADLINE HICP
(change in price index relative to exchange rate adjustment; forecast horizon in quarters)

Source: Authors' calculations.

Chart 2
ERPT TO GOODS AND SERVICES PRICES
(change in price index relative to exchange rate adjustment; forecast horizon in quarters)
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catering services subcomponent) which 
make up around 54% of the HICP services 
index. Price dynamics of these consumer 
services are mainly driven by changes in 
labour costs, and thus are more directly 
dependent on the local labour market 
developments than on international 
conditions, including exchange rate 
changes. 

In terms of pass-through to core inflation, 
we find markedly weaker results when 
compared to the specification using overall 
or headline HICP. In fact, as shown in Chart 
3, we find no significant pass-through at 
any horizon when our dependent variable 
is HICP excluding energy, whilst when we 
regress HICP excluding energy and food, 
the relevant coefficient is only significant 
three quarters after the shock. One implication of this outcome could be that our initial finding is somewhat driven 
by the behaviour of the energy and food components.

To investigate this, we decompose the goods sub-index into industrial goods and food. Results for the food sub-
index are statistically insignificant for the first year following changes in the exchange rate but significant and con-
siderably high from the second year onwards.7 Industrial goods results feature a similar profile, with pass-through on 
impact being statistically insignificant before turning considerably negative between the second and fourth quarter 
after the shock. In turn, the pass-through to industrial goods inflation is wholly driven by developments in the energy 
subcomponent, with the non-energy industrial goods subcomponent featuring some weakly significant results only 
at around a year after the initial shock.8 Given that the vast majority of non-energy industrial goods in Malta are 
imported, it might seem surprising that ERPT to this subcomponent is fairly low; however, analysing trade flows 
and invoicing currency data, we find that only around 20% of imported manufactured goods, which make up 98% of 
non-energy non-food imports, are exposed to currency fluctuations. Results pertaining to energy prices might also 
seem surprising considering the fact that currently energy prices are largely administered by Government. However, 
looking more closely at the data one can note that throughout most of the sample period under consideration in 
this study, energy prices in Malta have still experienced considerable fluctuations as for some time State authori-
ties adjusted fuel and electricity prices on the back of fluctuations in international markets. Indeed, for most of the 
sample period used in our estimations, energy prices in Malta were adjusted either at monthly (between 2008 and 
2013) or at quarterly frequencies (2014 to 2015).

“Higher pass-through is observed in episodes of exchange rate 
depreciation relative to appreciations, while large exchange rate 

changes are passed through to a greater extent than relatively small 
changes”

Turning to non-linearities, we find that higher pass-through is observed in episodes of exchange rate depreciation 
relative to appreciations, while in terms of size non-linearity, we find that large exchange rate changes are passed 
through to a greater extent than relatively small changes. In both cases, these results are in line with much of the lit-
erature. The ERPT coefficient for appreciations is statistically insignificant at all horizons, while that for depreciation 
episodes is statistically significant from one quarter after impact to one year after the shock, peaking at slightly more 
than 40% after one year. Similarly, no significant ERPT is found for small changes at all projected horizons, while 

7   This result is not sensitive to controlling for international food prices.
8   In order to avoid misspecification errors for regressions estimating the ERPT to energy prices, we include Brent oil prices as a control variable. 
This control is subsequently added to all other regressions as part of a battery of robustness tests. 

Source: Authors' calculations.

Chart 3
ERPT TO CORE INFLATION
(change in price index relative to exchange rate adjustment; forecast horizon in quarters)
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large changes show a relatively stable 
pass-through which is significant up to the 
one-year horizon. Results for non-linear 
ERPT are illustrated in Chart 4.

Our results are also robust to a series of 
sensitivity tests which modify and augment, 
using separate regressions, the controls 
for domestic and foreign price pressures. 
Firstly, both including the migrants’ share 
of the labour force and (separately) replac-
ing the output gap with the unemployment 
gap as a measure of economic slack fails 
to materially alter the general pattern of the 
baseline result in Chart 1. The inclusion of 
oil prices as an additional control variable 
does slightly change the pattern of results, 
strengthening the ERPT estimate up to a 
six quarter forecast horizon. Moreover, we 
also test for the robustness in our estimation of the LP models by employing an alternative lag-selection algorithm. 
Once again this yields a result which is very close to the baseline estimates. Repeating these sensitivity estimations 
for goods and services prices yields results that largely conform with our baseline estimate, especially at shorter 
time horizons. Results are also robust to different definitions of what constitutes a ‘large’ change in the exchange 
rate index.9 

Conclusion
Exchange rate pass-through is a key metric in gauging the relationship between exchange rate adjustments and 
prices in an economy, which has several uses, including in forecasting inflation, and regularly serves as an input to 
monetary policy decisions. In this study, we use LP methods to estimate linear and non-linear ERPT to consumer 
prices in Malta post-euro adoption. We find that ERPT to overall consumer prices exceeds 20% in the short term, 
subsequently tapering off after a year. This result is driven by pass-through to goods prices, which in turn results 
from the considerable responsiveness of energy and food prices to exchange rate fluctuations. Allowing for non-
linearities demonstrates that it is mainly episodes of depreciation and changes of a relatively larger magnitude that 
are transmitted into consumer price inflation. Sensitivity tests show that our results are fairly robust to changes in 
the model, particularly at shorter horizons. Our results are also mostly consistent with theory and with the empirical 
literature for euro area countries.

This work therefore provides an initial set of reduced-form ERPT estimates for the Maltese economy using a robust 
methodology and accounting for changes in the monetary regime, potentially serving as a benchmark for the cali-
bration and estimation of macroeconomic models of the Maltese economy. Future studies can build upon this work 
by estimating ERPT to import prices, and also by employing structural models to explore the prevalence and char-
acteristics of shock-dependence in ERPT in the Maltese economy.
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