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Introduction

Estimating potential output has always been a challenge to policy makers, especially in
economies undergoing structural changes or in the aftermath of wars, natural disasters
or financial crises. Conceptually, potential output is often defined as the sustainable production capabilities of an economy determined by the structure of production, the state of
technology and available resources. A closely related concept is the output gap, defined as
the difference between actual and potential output. Measures of the output gap provide an
indication of the overall balance between demand and supply conditions in the economy.
This is generally considered useful information by policy makers, for example to determine
and predict price pressures, and to gauge progress in fiscal consolidation.2
A number of studies have documented that financial and economic crises have a sizeable
impact on the level of potential output and that, following their occurrence, output does not
revert to its previous growth trend but rather remains permanently below it.3 There are several factors that can affect the economy’s supply capacity after a recession. On the production side, examples include the scrapping of existing capital stock owing to business failure,
a slowdown in investment due to high uncertainty about future prospects and tight credit
conditions to firms. This state of events can in turn depress the growth rate of total factor
productivity, especially if it leads to lower spending on research and development. On the
labour market front, in addition to the erosion of skills, some workers who lose their jobs
may become discouraged in finding alternative work and leave the labour force entirely.
The implications of the global recession that was triggered by the financial crisis of 2008 for
the growth rate of potential output and whether the world (and in turn, the Maltese) economy will settle on a lower growth path are still open issues. Apart from the crisis, demographic developments will adversely affect potential output growth in a number of countries
in the coming years owing to the shrinkage of the workforce because of an ageing population. The assessment of such effects on the growth path of medium-term potential output
remains a key issue for economic policy analysis.
After outlining the various methods used to estimate potential output, this report presents
estimates for Malta derived from one of the most commonly used methods, i.e. the production function approach. Given the uncertainty surrounding these kinds of estimates, they
are compared with those made for Malta by other institutions using different methods.
Based on this analysis and on a cross-country comparison, a number of policy recommendations and final observations are made.

   Prepared by Aaron G. Grech and Brian Micallef. The authors work in the Bank’s Modelling and Research Office. Any errors,
as well as the views expressed in this article, are the authors’ sole responsibility.
2
   For a comprehensive review of the various policy applications of potential output measures, see, for instance, “IMF estimates
of potential output: Theory and practice”, IMF Working Paper no. 97/177, 1997.
3
   See, for instance, the study “Impact of the current economic and financial crisis on potential output”, European Commission
Occasional Paper no. 49, June 2009.
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Alternative methods to estimate potential output

There are various methods available in the literature to estimate potential output.4 These
can be grouped into three broad categories: the production function or growth-accounting
exercises, statistical approaches, and measures computed from dynamic stochastic general equilibrium (DSGE) models. The first approach attempts to create an explicit model
of the supply side of the economy using economic theory. The second simply attempts to
break down real GDP directly into a trend and a cyclical component. The third approach,
although founded in economic theory like the first, is conceptually different. It recreates the
level of output of the economy that would prevail in the absence of the structural rigidities
that form part of the underlying model.
The production function framework is generally considered a useful way to explain the key
economic forces underlying developments in output and growth in the medium term.5 This
approach provides a comprehensive framework for estimating potential output, with a clear
link between output and its long-term fundamental determinants. Thus, it may be used to
assess the impact on potential output of structural changes and individual policies. Nevertheless, this approach has certain disadvantages. First, it raises important data problems,
in particular measures of capital stock are often not available and data on hours worked
are not very reliable. Second, it requires measures of the trend components of the factor
inputs. Different assumptions about these trend components can lead to different estimates
of potential output.
Statistical methods of estimating potential output are based on extracting the trend from
the output series using statistical techniques. These methods can be divided into two categories. Univariate methods extract the trend from the information contained in the output
series in isolation, without using the information contained in other variables. A widely used
approach in such a univariate estimation of potential output is the Hodrick-Prescott (HP) filter. This filter extracts a trend component by trying to balance a good fit to the actual series
with a certain degree of smoothness in the trend. While such filters are relatively easy to
use, they have a number of drawbacks, the most important being the poor reliability of the
end-of-sample estimates and the arbitrary choice of the smoothing parameter. In addition,
these methods take no account of economic theory or of information involving other series,
which may help to separate the trend from the cycle. The filter will also smooth structural
breaks, even if these take the form of clear shifts in the level or the growth rate of the series
and, therefore, it generates misleading estimates of potential output around these periods.
Moreover, this simple filter is ill-adapted to handle the high degree of volatility manifested
in the time series of very small open economies.6

   For a non-technical overview of these alternative methods and policy implications, see Mishkin, F., “Estimating potential output”, speech delivered at the Conference on Price Measurement for Monetary Policy, Federal Reserve Bank of Dallas, May 2007
or Cotis, J-P, J., Elmeskov & Mourougane, A., “Estimates of potential output: Benefits and pitfalls from a policy perspective”, in
Reichlin L. (ed.), The Euro Area business cycle: Stylized facts and measurement issues, London: CEPR, 2005.
5
   The European Commission, for instance, adopts this method as it considers it is the only one that can “underpin a comprehensive economic assessment of the outlook” and is the most “satisfactory instrument to frame economic policy discussions or explain
policy decisions to the public”. See European Policy Committee, “Report on potential output and the output gap”, DG Economic
and Financial Affairs, European Commission, 2001.
6
   See Grech, A. G., “Adapting the Hodrick-Prescott filter for very small open economies”, International Journal of Economics
and Finance, Vol. 5 (8), pp.39-53, 2013.
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Multivariate filters attempt to extract the trend using the information in the output series
in conjunction with information contained in other variables, most notably inflation or the
unemployment rate. These techniques typically attempt to take into account empirical relationships, such as the Phillips Curve or Okun’s Law. They too, however, suffer from drawbacks, such as the sensitivity of these estimates to the modelling specification of these
relationships, including the treatment of expectations and estimates of equilibrium concepts, like the non-accelerating inflation rate of unemployment (NAIRU).7
Finally, measures of potential output can also be derived using DSGE models. The latter
are micro-founded models in which certain rigidities, such as wage and price stickiness,
are used to match developments observed in macroeconomic data. Removing these rigidities offers a natural way to define a measure of potential output in a model-consistent way.
This measure of potential output is thus defined as the output level that would be realised
in equilibrium if prices and wages were perfectly flexible. The drawback of this approach is
that, without rigidities, output – identified as “potential output” in this framework – adjusts
more rapidly than observed in the data. This gives rise to more volatile measures of potential output than usually obtained by other methods.8 Furthermore, DSGE estimates of
potential output are considered to be more model-dependent than the alternatives.
Given the advantages and drawbacks of various approaches used in the literature, central banks do not usually depend exclusively on a single estimate of potential output. The
most common approach is to rely on a production function approach and then compute
alternative estimates, most likely from a statistical model, as a cross-check. Disparities
across potential output estimates and comparison with those published by international
institutions, like the International Monetary Fund (IMF) and the European Commission, are
often used as an indication of the uncertainty surrounding these estimates. When available, survey data on the degree of capacity utilisation can also be used either as a check
on output gap estimates or as complementary information to inform policy makers on the
current state of the economy.

The production function approach

The Central Bank of Malta uses several methods to study potential output trends for Malta. However, in line with the approach taken by international institutions, the benchmark
approach is taken to be a production function meant to model the supply side of the local
economy.
This production function relates output to the level of technology and factor inputs, namely
labour and capital, by means of a constant-returns-to-scale Cobb-Douglas specification,
namely:

          
   Carnot, N., Koen, V. and Tissot, B., “Economic Forecasting”, Palgrave Macmillan, 2005.
   For a discussion of alternative notions of potential output in DSGE models used in ESCB central banks, see Vetlov, I. et al.,
“Potential output in DSGE models”, ECB Working Paper No. 1351, June 2010.
7
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where Yt denotes output at time t, Lt the labour input, Kt the capital stock and TFPt the total
factor productivity. TFP is derived as the HP-filter of the Solow residual, using the standard
smoothing parameter of 1600 for quarterly data. The Solow residual is that part of economic growth that cannot be explained through growth in the capital stock or in the labour
supply and is a proxy for productivity gains.
In the Maltese case the share of labour income is calibrated at 0.58, based on the share of
compensation of employees in GVA between 1995 and 2012, adjusted for the proportion
of the labour force that consists of self-employed. The stock of capital is calculated using
the perpetual inventory method.9 Housing investment is excluded from the measurement of
the capital stock. The capital stock thus includes both public investment and non-housing
investment by the private sector.
In more detail, labour input comprises several key variables of the labour market:
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utilisation, the trend participation rate and hours worked are obtained using the HP filter.
NAIRU is computed from a multivariate filter, which is based on well-established relationships in economic theory, such as the Phillips Curve and Okun’s Law.10
Estimates of potential output growth

Chart 1 plots potential GDP growth and its decomposition between 1995 and 2012,
using the production function approach. According
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between 2005 and 2008,
   The perpetual inventory method is based on the following formula:      δ    , where   is level of the capital
stock,  is real investment and  represents the depreciation rate.
10
   See, for instance, Benes et al., “Estimating potential output with a multivariate filter”, IMF Working Paper WP/10/285, 2010.
11
   Similar results are reported in Grech, A.G., “Estimating the output gap for the Maltese economy”, MPRA Paper No. 33663,
University Library of Munich, 2004.
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peaking at around 2.6% in 2006 and 2007. This increase was driven by a rebound in TFP
and investment, and a stronger contribution from labour due to a combination of favourable demographics, an increase in the labour market participation rate and a decline in
NAIRU.
The recession of 2009 had an adverse effect on potential output growth, which declined
to around 1.6% per annum between 2009 and 2012. The slowdown was mainly due to a
sharp contraction in the contribution of capital and, to a lesser extent, lower TFP growth.
The contribution of capital to potential output growth declined from an average of 1.1
percentage points in the cyclical upswing before the recession to around 0.2 percentage
point between 2009 and 2012. This was due to a sharp slowdown in investment, with the
investment-to-GDP ratio declining from a historical average of 21.0% before 2009 to 15.0%
afterwards. The decline in investment was broad-based, affected not only by contraction
in the construction sector in recent years, but also in other industrial categories, such as
machinery & equipment.
The average growth rate of TFP slowed down from 0.7% in the pre-crisis cyclical upswing
to around 0.4% after 2009, although there were tentative signs of a recovery in 2012.
The contribution of labour to potential output growth increased significantly in recent years
(see Chart 2). In the years before the recession, the main source was an increase in the
working-age population and, to a lesser extent, the downward trend in NAIRU. On the contrary, both the trend participation rate and hours worked contributed negatively. The latter
coincides with the increase in part-time employment, which lowers the hours worked per person. Since 2009, the unfavourable effects of an ageing population started to weigh in, with
a gradual decline in the contribution of the working-age population. However, these effects
have been outweighed by
the rising participation rate.
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CENTRAL BANK OF MALTA

6

Comparison with estimates by other institutions

As already mentioned, estimates of potential output are surrounded by a considerable
degree of uncertainty. This stems from a number of factors, such as the unobservable
nature of this variable and the sensitivity of the results to the chosen method. The uncertainty surrounding the estimates of potential output is especially pronounced during a period
of structural change in the economy or after a recession, when it is difficult to disentangle
transitory effects from permanent ones.
One way of quantifying this uncertainty is by comparing the results of the production function approach with alternative estimates, computed for instance from a statistical model,
or with those published by international organisations. This section compares the Bank’s
estimates of Maltese potential output and the output gap with four alternative estimates.
These include a Central Bank of Malta estimate of a production function with different
modelling assumptions on technological progress (i.e. labour-augmenting technology), a
standard HP filter and the estimates published by the IMF and the European Commission.
IMF estimates are those published in Malta’s Article IV mission report in 2013. Estimates
by the European Commission, which are based on a production function approach similar
to the one presented in the previous section, refer to those published in the 2013 Autumn
Forecasts.12 Estimates of potential output from DSGE models are not available for Malta.
Chart 3 plots a range of estimates of potential output growth around the estimates derived
using the Central Bank of Malta’s production function approach, as outlined above. Despite
some disparities across the various point estimates of potential output, the different models point to a similar story. Potential output slowed down significantly between the late
1990s and the early years of the last decade. Moreover, despite the increase in the supply
capacity during the cyclical
upswing before the 2009
Chart 3
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   For details of the Commission’s production function approach, see D’Auria, F. et al., “The production function methodology for
calculating potential growth rates and output gaps”, European Economy Economic Papers 420, 2010, July.
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output, Chart 4 plots the
Chart 4
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occurred between 2007 and 2008, before the global recession.
This recession, which led to a fall in domestic output in 2009, also pushed output below its
potential and led to a negative output gap in the range of -1.0% to -2.0%. The subsequent
recovery in economic activity led to a relatively quick correction of the output gap. This
proved, however, to be short-lived as the output gap turned negative again in 2012 owing
to the slowdown in GDP growth following the sovereign debt crisis in Europe.

Cross-country comparisons and policy recommendations

The impact of the great recession on Malta’s potential output growth was more muted than
in the rest of the European Union. Chart 5 plots
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relatively high growth rates before the crisis, as in Ireland and Latvia, but shrinking potential
since 2008. Italy and Poland have, in fact, been selected on the basis of the consistency of
their growth path to ascertain the main contributing factors for success or failure.
The relatively strong growth of potential output in Poland appears to be driven by a consistent decline in structural unemployment, supported by a relatively stable, albeit moderate
investment-to-GDP ratio. The long-term decline in Italian growth potential, from around
2.3% in 1980s to less than 1% in the 2000s, is driven by the downward trend in total factor
productivity. Recent studies have attributed this slowdown in trend productivity growth to
a combination of deteriorating competitiveness and resource misallocation, the latter most
likely a result of outdated management practices and limited penetration of information and
communication technologies.13
Malta has been closer to the top of the range, especially in the late 1990s, and has outperformed the average for the euro area, except during the period of economic restructuring
that preceded EU accession in 2004. This bodes well for the pace of real convergence of
the Maltese economy.
As the sizeable changes in Malta’s potential growth rates show, however, the business
cycle in Malta is more volatile than in the euro area, as would be expected for a very small
open economy, but it is quite synchronised with that in the rest of the monetary union.
As in other countries, in Malta the impact of a slowdown in population growth has so far
been offset by rising participation rates. In contrast, as in other countries with a better
than average potential output path, Malta has been spared the large rise in the structural
unemployment rate that has affected many euro area economies. However, the Maltese
economy has also witnessed a very significant decline in the investment ratio, which has
reached historical lows and is towards the bottom of the range among EU countries.
To tackle this slowdown in potential output, it is crucial to create a better business environment and generate the conditions to sustain more start-ups, while attracting new businesses to Malta. The ageing Maltese population limits the possible increases in participation
rates, so that potential output growth is unlikely to be sustained only through higher labour
inputs. That said, policymakers need to continue to put in place the right incentives for more
people to join and remain longer in the labour force, while pursuing structural reforms to
reduce unemployment. Given the increased share of very competitive high value-added
service activities, it is also essential to have further investment in education to improve the
quality of human capital and increase labour market flexibility. This must be supported by
adequate investment in the supporting physical, communications and information technology infrastructure of the country. Finally, policymakers need to continue to pursue structural
reforms that lead to an improvement in productivity.

13

   See Hassan, F. and Ottaviano, G. “Productivity in Italy: the great unlearning”, article published on VoxEU, 30 November 2012.
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