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Abstract
Since 2008, countries all over the globe are dealing with the effects of the economic crisis
of 2007/08 – a fall in GDP, trade and employment. Despite the fact that most countries were
affected in a similar way, some countries seem to react quickier than to others with regards to
taking actions for recovery. One policy approach that gained popularity was the car scrappage
program, which allowed owners of eligible cars to receive a subsidy of €2 500. Besides
stimulating the national automobile industry, the program also functioned as a partial remedy
in the fight against global warming since it also focuseed on reducing vehicle emissions. In order
to evaluate how effective, the German car scrappage program of 2009 was with regards to
generating substantial macroeconomic effect in the German economy as well as neighboring
countries, we use Leontief’s input-output model. In addition to allowing us to examine the
economic activity of a country’s national accounts, the model also has the advantage that simple
input-output multipliers can be calculated which are relevant for evaluation purposes.
In fact, these multipliers helped us to discover that German car producers, Volkswagen
and Opel, were the ones that benefited the most from the program as they together accounted
for almost half of the number of cars that were purchased in 2009. In addition, the multipliers
helped us to run a sensitivity analysis on the German economy, which showed that the transport
equipment sector (automobile industry), while being the third most sensitive sector of the
German economy during 2009, was the most lucrative spending option for the German
government in order to promote financial stability and restore consumer confidence. Although
this thesis provides some insight on the effectiveness of the German car scrappage program, our
research suggests continued investigation on this program and its effects will yield further
insights.
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Chapter 1
Introduction
As of 2008, countries all over the globe have to deal with the effects of another economic
crisis. Although the economic crisis evolved quite slowly in the USA at the end of 2007 its impact
started to become visible in Europe and other parts of the world by the fall of 2008. Today,
several years after the crisis, economies worldwide are recovering. However, the effects will
continue to be long lasting in the form of a country’s public debt1 and a pemanent loss of
potential output2 OECD (2014). The fact that the loss of potential output is permanently is
claimed by the OECD (2014), who showed that even with a continuing recovery, most country’s
GDP may not catch-up to its pre-crisis trajectory. In addition to the financial losses, the crisis
revealed some uncertainity with respect to the stability and reputation of the EU zone. While
there were times when the EU zone displayed stability and developed a good reputation with
actions like bail outs and recovery programs to secure jobs and social protection levels as well
as promote economic investment, other times it seemed to lack both as countries were not able
to finance their debt anymore, interest rates of government bonds were unsustainable and
unemployment rose. Despite the ups and downs, the EU zone displays security since its
members profit from the solidarity of other members as well as the interdependency of the zone.
While some countries struggled for a few years, others seemed to have found a successful
cure for their economies quite quickly, as they recovered to old standards almost immediately.
This raises the question; why do we observe such diversity in success in countries all around the
globe? What enables some countries to be able to recover so quickly from such economic crisis?
As many economists have already shown in their papers, a reason for this diversity is that the
countries have different institutions (industry structures, sizes, etc.). Besides these differences,
the socio-cultural, economic, political, and ethnical background can also play a crucial role in
determining how well a country can adapt to a crisis. This makes it hard for some countries to
1 Table 1.1, which can be found in the Appendix part of this thesis, displays the ratio of the Government debt to
the country’s GDP (OECD).
2 Although the size of the losses is uncertain due to the fact that there is an inherent uncertainty with regards to
estimating of a country’s potential output, the OECD attempted to estimate the impact of the crisis. They derived
the size of the impact from a comparison of the baseline potential output per capita to a counter-factual scenario
OECD (2014). Figure 1.2 and 1.3, which can be found in the Appendix part of this thesis, show the results of the
estimated effects of the crisis on the potential output. While Figure 1.2 shows the Percentage reduction in potential
output per capita relative to a pre-crisis counter-factual scenario, Figure 1.3 displays the estimated effect on the
potential output per capita of individual OECD countries (OECD, 2014).
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find an efficient treatment that suits their specific needs, thereby allowng them to deal with the
effects of the crisis. This difficulty, in fact, causes countries to follow a trial and error principle,
where they keep on testing different approaches in the hope of finding the right treatment for
their individual economies to recover from the crisis. Besides being less efficient with regards to
time and cost, the trial and error method can cause countries to be stuck in the aftermath of the
crisis for quite a long time.
Thus, we can see that it is not easy to find a general cure for this specific issue. One
thing, however, was the main focus for all countries: to restore consumer’s confidence in the
financial markets and to have positive economic growth. From a macroeconomic point of view,
economists believed that this can be achieved via a stabilisation policy, which can be done via
monetary or fiscal policy. The main difference between the two policies3 is the occassion when
to use one over the other. While monetary policy seems more useful under a floating exchange
rate, fiscal policy is used when there is a fixed exchange rate and high mobility of capital. While
monetary policy is being used to look at inflationary issues, fiscal policy is used by countries to
tackle economic growth issues via taxation and government spending. However, sometimes
finding and using the right policy can be a struggle.
Belongia and Ireland (2015) investigated the use of monetary policy in the USA during
the years 2000-2007. The use of monetary policy in this case is special, since Belongia and
Ireland’s paper (“The Evolution of US Monetary Policy: 2000 – 2007“, 2015) pointed out that
there was a gradual shift in the Fed’s interest, away from using monetary policy to stabilize
inflation and towards stabilizing output. In addition, a constant deviation of the federal funds
rate allowed inflation to overshoot its original target (Belongia and Ireland 2015). This example
shows how significant it is to choose the right policy approach, as in some cases a wrong or too
loose monetary or fiscal policy can cause dramatic problems in other institutions.
Since the main focus of this thesis is with regards to Germany, we know that using
monetary policy is not an option. The reasons (single currency and high mobility of capital) are
connected to the fact that Germany is part of a monetary union. Being a member of a monetary
union has a few benefits 4 , however, one of the main drawbacks is the fact that it prevents
Germany from taking individual actions on financial matters in treating the effects of the
2007/2008 financial crisis.
In the Appendix, we included a table, Table 1.4, showing the pros and cons of both policies.
The benefits of a membership in a monetary union are: the reduction in transactions cost of changing currency;
the reduction of exchange risk leading to greater trade and foreign investment with the rest of the member
countries (Europe in this case) and to lower a risk-premium embodied in the cost of raising capital; increased
transparency in price comparison; and the political gains of closer union and cooperation brought about the
greater closeness of economic relationships (Minford 2002).
3
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Another issue of the economic crisis of 2007/08 was that the consumers started to be
uncertain about the money and the stability of other financial institutions. Therefore, consumers
started to save any extra income. This migh not seem dangerous at the first sight, however, if
the consumers save the extra money in the form of cash, then it could lead to a liquidity trap,
which is very dangerous for the perfomance of an economy. Thus, in order to remove this
uncertainty and to deal with the effects of the crisis, countries started to use fiscal policy.
Although there is a vast literature on such fiscal policies and their effects for the specific country,
this thesis is focusing on the effects of the car scrappage program (Abwrackprämie) used by
Germany. Specifically, this thesis tries to provide some insight on the effects of the program on
the German production and labor market, as well as on its neighbor, the Czech Republic.
In an attempt to isolate the effects of the car scrappage program, this thesis will be
making use of the Leontief’s input-output model. The main advantage of the Leontief’s inputoutput model is that it enables the reader to study the industrial structure of the domestic and
foreign market by displaying a country’s economy as a whole. Therefore, the model allows to
evaluate a country’s industries in regards to productivity and profitability. Although, this model
was developed by Wasily Leontief in 1938 and is often critizied for some its simplicity, it is, in
fact, that simplicity which makes it prefered over similar models by many economists.
When it comes to evaluating the efficiency of fiscal policy, it might be better to look at
all countries in the world. This is particularly the case since some countries might be too small
with regards to size or insitutions as to have a visible impact from policies like the car scrappage
program. However, this thesis is lacking the space and time for this. Therefore, we are focusing
specifically on five countries: Germany, the Czech Republic, the USA, China, and Russia, as
well as two areas, the EU25 and the Rest of the World. The term EU25 refers to the sum of all
member countries except the Czech Republic and Germany, since it would otherwise lead to
double counting. A similar procedure was applied on the economic area Rest of the World,
which includes Australia, Bulgaria, Brazil, Canada, India, Indonesia, Japan, Korea, Mexico,
Romania, Turkey, Taiwan, and the original Rest of the World5. For this thesis, we collected
data from the World Input-Output Database for these countries based on the years 2005-2011.
After this short introduction, this thesis follows up with Part 2, a review of literature that
is related to fiscal policies and its tools as a mean to promote recovery from an economic crisis
like the one from 2007/08. In Part 3, this thesis will provide more details regarding the German
car scrappage program, as well as provide a possible tool, Leontief’s input-output analysis, to

5

Rest of the world is a scientific term which refers to all non-resident institutional units that enter into transactions
with resident units, or have other economic links with resident units (OECD).

3

evaluate the effect of such a program. Part 4 is dedicated to displaying the methodology and
model formation of the input-output analysis. Part 5 of this thesis focuses on displaying the
results of the model and puts the results into economic context. Part 6 concludes the thesis by
looking at whether the car scrappage program had a chance to generate substantial
macroeconomic effects or whether the money should be spend in different sectors due to higher
multiplier effects. In addition, Part 6 is dedicated to raising questions for future research on this
topic, especially in areas where this thesis was either too short or lacked available information.

4

Chapter 2
Literature Review
Before we can start using Leontief’s input-output model to evaluate the effectiveness of
the car scrappage program on resolving the effects of the economic crisis in 2007/08, it is
important to have some insight on the financial crisis as well as the response that was taken
towards it. Since not all readers start with the same base of information, forming a common
understanding of how the crisis affected the world economies and how some reacted towards it,
is essential for the rest of this thesis.
Therefore, this part of the thesis is dedicated towards closing the gap by providing the
reader with some general information in regards to the economic crisis, the need for fiscal
policy, the fiscal policy response that was specifically taken by Germany, and the input-output
model. While there is various literature on these specific topics, we selected a few papers that
should provide crucial information on these topics and have evaluated them below.

2.1 The Economic Crisis of 2007/08
Today, many people are aware of the fact that the economic crisis, which started in the
USA back in August 2007, had devastating effects on the global economy as countries
experienced a fall in GDP, trade and employment. While many know about the effects of the
economic crisis, many may not be aware of how it actually evolved and how quickly it started
to affect countries worldwide. Therefore, we will begin by providing a quick overview of the
evolution of the economic crisis.
Elliot (2011) points out that the financial crisis evolved over the course of five phases, before
it became the worst crisis to hit the global economy since the Great Depression. Phase 1 started
August 9th, 2007, as an influential multinational bank, BNP Paribas, announced its interest in
investing into three hedge funds, which were specialised in the US mortgage debt (Elliot 2011).
The problem with this investment was that the derivatives lead to financial losses, as they were
priced much higher than they were worth. This might have been the first indication that
something was going wrong in the financial sector. However, many people at this time lacked
the knowledge that we now have in hindsight. The second phase, September 15th, 2008, was
5

marked by the collapse of the investment bank Lehman Brothers (Elliot 2011). This event was
special in the sense that until that point, it was believed that all banks, no matter how risky they
were, would be saved by the US government in times of crisis. However, the US government
did not step in to bail out Lehman Brothers. On April 2nd, 2009, the global economy seemed to
recover from the crisis as the London G20 agreed upon a $5 trillion fiscal expansion, an extra
$1.1 trillion of resources to create jobs and boost economic growth, and to reform the banking
system (Elliot 2011). Although some attempts were taken to improve the situation, it got worse
and by May 9th, 2010, when the problem had switched from the private sector to the public
sector (Elliot 2011). In addition, Elliot (2011) argues that neither the IMF nor the EU had the
financial reserves to take care of this issue. However, we would argue that they did have the
financial reserves available to them, but lacked the motivation to use them. Specifically, since
at the beginning, a small amount would have sufficed to solve the issue, but the IMF and EU
members were not able to agree upon a common solution. Therefore, we would argue that
there was a coordination failure, which prevented the governments from acting together in a
coordinated manner against the effects of the crisis.
The speed and dimension that the economic crisis affected economies worldwide called for
drastic measures. Ait-Sahalia et al. (2012) points out that the main goal for the central bank and
governments should have been to reform the banking systems and to restore consumer’s
confidence in the financial markets. As a response, economists suggested that the govenment
should run an economic stabilization policy, which can be accomplished via two policies:
monetary and fiscal. Having two policies to choose from, however, does not make the
government’s decision any easier, especially since each of these two policies has its advantages
and disadvantages with regards to the timing and purpose. Andersen (2009) claimed that from
a macroeconomic point of view, stabilization should be done via monetary policy, since it would
allow the government and central bank to keep an eye on inflation. The problem, however, was
that people had lost their trust in the financial sectors, which implied that monetary policy could
not act as an efficient tool (Andersen 2009). Thus, in the hope of restoring consumer confidence
and to promote stabilisation in the financial markets, countries put their trust in fiscal policy.
However, the question we need to answer is whether fiscal policy was really the right policy?
From macroeconomics, we know that the effectiveness of monetary or fiscal policy depends on
a country’s exchange rate regime6. While in an open economy with a fixed exchange rate7 fiscal

More information on the effects of fiscal and monetary policy in open economies under different exchange rate
regimes can be found in the appendix, Table 2.1.
7 Monetary policy is ineffective in a fixed exchange rate regime since the central bank is forced to sterilize the
effects of traders from buying or selling domestic currency. Controlling the exchange rate has the effect that both
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policy is effective and monetary policy is ineffective, it is vice versa under freely floating
exchange rates 8 . Since the focus of this thesis is mostly on Germany and its neighboring
countries, which have fixed exchange rate regime, we can see that fiscal policy is the go-to policy
in regards to dealing with the effects of the economic crisis of 2007/08.
However, is it really that simple as to decide whether a policy is effective or not? In fact, one
thing, which we did not consider yet, but acts as a crucial constraint with regards to effectiveness
of fiscal policy is the healthiness of the German banking sector. The health of the banking sector
is important since depending on the level of capitalization, the government knows how much
reserves it needs to keep aside for a possible future stabilization of the banking sector. Namely,
a healthy banking sector requires the government to keep less money aside for future
stabilization reasons and rather provide funds for programs like “Cash-for-Clunkers”. In
addition, a healthy banking sector would incentivize foreign investment and spure domestic
demand with regards to commodities and currency.
In order to get an idea of how well the German banking sector is doing, economists
commonly use stress tests, which measure how crash resistant certain banks are under specific
economic scenarios. Düllmann and Erdelmeier (2008) did such a stress test on the German
banking system and discovered that the results are an economic downturn for the automobile
sector. Inspite the fact that the share of credit exposure in the automobile sector is relatively
small, their paper (Crash Testing German Banks, 2008) estimated the expected loss conditional
on the stress event to increase by 70-80% for the total portfolio (Düllmann and Erdelmeier
2008). In fact, Düllmann and Erdelmeier (2008) confirmed that this change is the result of
correlation effects to related industries. In addition to highlighting a few problems with the
German banking sector, Düllmann and Erdelmeier (2008) estimated that the banks’ economic
capital increased between 8-20% at the expense of a slight decrease of the banks’ own funds
ratios from 12% to 11.4% on average. This indicates that during the time the crisis hit Europe,
the German banking sector was quite healthy and overall well-capitalized.
Before we go on to review literature on fiscal policy, we need to point out that there might
be structural effects associated with the car scrappage program which we have to worry about.
(By structural effects, we mean that other potential reason why some people would be switching
to smaller cars could be price signals, rising oil prices, etc.)

trade and foreign direct investement are reduced as well as it presents opportunity for corruption. Fiscal policy is
effective under fixed exchange rate as it causes an increase in output.
8 Fiscal policy is ineffictive in a floating exchange rate regime since fiscal expansion results in an exchange rate
appreciation, which leads to a decrease in Net Exports. Monetary policy is effective under floating exchange rate
as the economy experiences an increase in output.
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2.2 Fiscal Policy
Although we established the need for stabilization and evaluation of fiscal policy as useful,
these actions just seemed to be beginning when many economists expressed their concerns
regarding fiscal policy. The main critisim was expressed with regards to the use, effectiveness,
and sustainability of the fiscal policy to achieve long-term stabilization in the financial markets.
In their study, Kuroiwa and Kuwamori (2010) focus on the effects of the financial crisis on U.S.
imports, and discover that the impact on countries can differ depending on their involvement
in the production network. Andersen (2009) even went a step further and claimed that it is hard
to find one common policy that could solve the issue, since the countries simply differed too
much with respect to globalisation, effectiveness of fiscal multipliers, and national interests. West
(1995) supports Andersen’s statement by showing in his study that even if the data and impact
scenarios are identical, the results can differ quite substantially.
Although, it might be hard to find a common policy, Uhlig (2002) attempts to explain
that acting uniteedly will yield a much better result than if each country would perform fiscal
policies on their own. In fact, he claims that if several fiscal authorities are acting on their own
with regards to fighting the impacts of the ant-inflationary measures by the central bank on their
economy, then the coordination failure will cause the creation of deficits (Uhlig 2002).
Therefore, finding a solution together will be more promising for all countries involved, then
fighting the effects of a shock on their own.
Furthermore, Barrell et al. (2009) show that there exists an inverse relationship between the
openness of a country and the size of the country-specific fiscal multipliers. This implies that
countries which are relatively open to trade could have a disadvantage over others when it
comes to the use of fiscal policy. This study, in fact, supports Blanchard and Leigh’s (2013) claim
that there is no unique fiscal multiplier and that relying on fiscal multipliers might not be suited
for all countries alike. This can be seen by the fact that fiscal multipliers in some countries do
not follow a symmetric trend, which implies that a change positively or negative can affect the
economy more than the opposite. Therefore, an increase or decrease could be less effective as
the opposite strategy. Thus in order to avoid this issue, we decided to use a simple model which
has the advantage that it is difficult to reach asymmetry.
In addition to the vast literature which questions whether fiscal policy is appropriate to use
in such a matter, there is some literature that focuses on the actual effectiveness of fiscal policy.
However, before we can debate the effectiveness of fiscal policy, we need to point out that fiscal
policy can occur in two forms: government spending (direct purchases and transfers) and tax
8

cuts. Afonso and Ricardo (2012) explored the effects of a government spending shock in the
USA, UK, Italy, and Germany. They discovered that the impact of this government spending
shock on the country’s GDP is quite small and can result in a crowding out effect (Afonso and
Ricardo 2012). Exploring the effect of a food subsidy, Hastings and Washington (2010)
discovered that an increase in aggregate demand is linked with an increase in food prices. Adda
and Cooper (2000), Licandro and Sampayo (2006), Mian and Sufi (2010), Li et al. (2010), Hahn
(1995), Deysher and Pickrell (1997), Kavalec and Setiwan (1997), and Szwarcfiter et al. (2005),
who examined the cost-effectiveness of different government spending programs on emissions
reduction, discovered that one ton of emissions reduction can range between $2,000 to $85,000.
Knittel (2009) goes a step further and claims that the Car Allowance Rebate System 9 is
potentially a waste of money, after he observed that the costs of the Car Allowance Rebate
System outweighed the social costs of carbon reduction by 4 to 10 times. Kweka and Morrissey
(2000) discovered that goverment consumption spending shocks can be growth-enhancing,
while physical or human capital investment will either affect growth negatively or take too long
to make an immediate change.
Since fiscal policy in the form of government spending might not work all the time, Toder
(2000) points to tax cuts, as he argues that tax cuts can be as efficient if not outperform
government spending on a case-by-case basis. From macroeconomics, we know that tax cuts
can be effective as they enable consumers to have more disposable income, which can be
reflected in an increase of either consumption, saving or investment. However, is this form of
fiscal policy a better alternative to government spending? Unfortunately, we cannot give a
general answer to this question since the effectiveness of a tax cut depends on a case-by-case
basis. Mäkelä and Österberg (2009) and Koski et al. (2006) reviewed the effects of the alcohol
tax cuts10 that took place in Finland in 2004. Mäkelä and Österberg (2009) discovered that
besides an increase in alcohol consumption by 10%, the alcohol tax cuts were linked to increases
in alcohol-related violence and alcohol-induced liver disease death, which increased by 46%.
Koski et al. (2006) estimated an increase of 8 additional alcohol-positive deaths per week, which
represented an increase of roughly 17% compared to 2003. This suggests that alcohol tax cuts
might not be a good idea to implement by the government in order to achieve an increase in
9

The term CARS, or also known as Accelerated vehicle retirement program or ’Cash-for-Clunkers’, refers to a
U.S. government program that allows individuals to trade in their used vehicle for more fuel-efficient alternatives
and began on July 1st, 2009 (Gayer and Parker 2013).
10 Please note that we are aware of the fact that alcohol is not an example of an effective tax cut. The reason for
this is that cars are price sensitive, while alcohol lacks price elasticity. In addition, due to its nature, we know that
the alcohol tax cut would affect mainly heavy drinkers, with respect to volume of demand, and have little to no
effect on other industries. Nevertheless, we picked alcohol tax cuts to show that tax cuts could act as a reliable
option for the government.
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aggregate demand or to promote stability as it brings along quite a lot of problems. However,
House and Shapiro (2004) offered an alternative for governments. In a comparison between the
phase-in tax cuts of the 2001 tax laws and the immediate tax cuts of the 2003 tax laws, House
and Shapiro (2004) discovered that the phase-in tax cuts result in a reduction in employment,
output, and investment, while the immediate tax cuts provide significant incentives for an
increase in production and investment. Diamond (2005) explored an extention of the 2001 and
2003 income tax cuts in combination with a reduction in government spending, and found that
the combination will increase investment, employment, and output. Blanchard et al. (2009)
questioned fiscal policy with respect to its sustainability and defined seven key characteristics
for evaluation purposes. In fact, their reasoning and explanation for each characteristic is
elaborated on, in their paper (Fiscal Policy for the Crisis, 2009):
i.

Timely, due to the need for immediate action

ii.

Large, due to the current and expected decrease in private demand

iii.

Lasting, due to the time that the effects of the crisis persist

iv.

Diversified, due to the degree of uncertainty associated with any single measure

v.

Contingent, due to the fact that further actions might need to be taken in order to
lower the probability of another "Great Depression"

vi.

Collective, since countries were affected globally, their contribution should be
equally

vii.

Sustainable, in order to forstall a debt explosion and adverse reactions of financial
markets.

In addition, there are two more things which Blanchard et al. (2009) did not mention, but will
impact the sustainability of a fiscal policy, credibility and expectations.
i.

Credibility, how much do government incentives and constraints affect the policy
choice

ii.

Expectations, the ability to measure the pros and cons of a fiscal policy prior to
practice

Despite the fact that there is a vast literature that criticises fiscal policy, research proved that the
success or failure of fiscal policy clearly depends on the industry, the dimension, and the timing
in which the government practices it.
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Caldara and Kamps (2008) remind us that the empirical literature that has been published
on fiscal policy so far has failed to deliver the true qualitative effects of fiscal policy shocks on
achieving specific goals. Liskova (2015) argues that we need an alternative method to evaluate
economic impact analysis, as general equilibrium and vector autoregression models are
underperfoming with regards to economic impact analysis, and suggests input-output analysis
as a possible solution to the issue of measurement error. The works of Feldman et al. (1976),
Tsoukalas (2011), Keogh and Quill (2009), Bensaid et al. (2011), and Lapeyre (2010) support
the idea that input-output analysis can be used to successfully evaluate individual economies,
based on their national accounts. Based on these facts, we will try to evaluate the German car
scrappage scheme via the use of the Leontief input-output model and question whether the car
scrappage program had a chance to generate substantial macroeconomic effects or whether the
money should be spend in different sectors due to higher multiplier effects.

2.3 Input-Output Model
Back in 1936, Wasily Leontief published an article called ‚Quantitative Input and Output
Relations in the Economic System of the United States’ which proved to be valuable for future
research on input-output analysis. In this article, he introduced the input-output model, which
enables the user to study the industrial structure of the domestic and foreign markets, as well as
to analyse trade influence and sector interdependence via displaying a country’s economy as a
whole. In addition, Liskova (2015) mentions in her paper ‚The Strengths and Limitations of
Input-Output Analysis in Evaluating Fiscal Policy’ (2015) that Leontief’s model of input-output
analysis is demand-driven, while other approaches are supply-driven11. This is a crucial aspect
for the selection of a suitable model, since the economic crisis of 2007/08 was leading to a sharp
decline of demand and firms’ s competitiveness (Liskova, 2015). Baumol (2000), in fact, even
goes as far as to declare this input-output analysis model as a major contribution to economics
in the 20th century. In addition to its applicability, the input-output model is regarded as an
attractive alternative, due to the fact that it can be made operational and accessible at a low cost
(Park 2006).

11

According to the OECD (2009), a supply-driven economic crisis can lead to innovation and industrial renewals,
while a demand-driven crisis cannot lead to creative destruction. Instead, Schumpeter (1942) indicates that a
demand-driven crisis can generate destructive forces, which can slow down economic growth, innovation, and
industrial renewals.
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While this model seems quite promising with regards to attatining a complete picture of an
economy’s structure, critics complain that the model is too simple to provide a basis that can be
used for an analytical framework (Liskova 2015). Thus, must we question whether or not the
input-output model can be used to evaluate the effectiveness of a strategy?
Lapeyre (2010) defines an effective strategy as one that is able to target the specifc sectors in
an economy that generate the most value added, employment, have large multiplier effects and
links to the domestic economy. Liskova (2015) views the input-output model as helpful in
devising an appropriate macroeconomic and sectoral policy that and effectively supports the
key sectors. In fact, Sasai et al.’s (2012) work has proven that an appropriate fiscal policy could
be devised via input-output analysis, as the model helped to identify which energy sources have
the highest energy consumption in each industry.
In addition, today, the input-output analysis is used globally in order to examine the
economic activity of a country’s national account. Guo and Planting (2000), for instance, used
the input-output analysis to evaluate the influence of trade in the US economy, while
Tretyakova and Birman (1976), Feldman et al. (1976), Tsouskalas (2011), and West (2011)
conducted studies on the USSR, the USA, UK, and Australia, respectively, using the inputoutput approach. Reis and Rua (2009) use the input-output analysis to examine the interaction
between Portugese linkages and leakages caused by international trade. Park and Chan (1989)
investigate the relationship between service activities and the manufacturing sector using the
input-output analysis and notice that the manufacturing sector acts more heavily than one might
imagine as a form of input for the service activities. While Pietroforte and Gregori (2003) use
input-output analysis in order to evaluate the role of the construction sector for output, value
added, and GNP in Australia, Canada, Denmark, France, Germany, Japan, the Netherlands,
and the USA, Kulatunga et al. (2006) use input-output analysis to analyse the importance of the
construction sector in Sri Lanka. Zamecnik and Hlavac (2010) use the input-output analysis to
estimate the impact of the fiscal stimulus and home insulation stimulus package in the
construction industry. Suga (2012) tries to estimate how many people lost their jobs and how
much Japanese exports decreased due to the financial crisis in 2008 by applying the inputoutput analysis.
Despite the fact that there is a lot of literature that proves how vastly input-output analysis
is used, the work of Blanchard et al. (2009) and Liskova (2015) are the ones that are relevant for
this thesis since their work demonstrates how the effect of fiscal policy and the form of fiscal
policy can be determined via the multipliers calculated from input-output analysis. Blanchard
et al. (2009) are able to assess that the multipliers are at their highest if the government spending
increased or targeted tax cuts and transfers happened, while the multipliers are at their lowest
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if the tax cuts are more generally oriented or subsidies are consumer- or firm-oriented. In fact,
the difference in multiplier’s size can be explained via a country’s financial sectors, expectations
and supply constraints. If a country has a weak banking sector then it needs to investment
money on stabilization, while a country with a strong banking sector can use the money for
programs-like “Cash-for-Clunkers“. Therefore, a country with a strong banking sector does not
need to use its reserves to bail out some of its financial sectors. Expectations is another thing
that impacts the size of the multipliers, namely in the way that if you expect a country to do well
in the future, then it will attain a lot of foreign investment. If, however, you expect a country to
do badly, then mostly no one would invest money into that economy. Supply constraints can
have the effect that the multipliers are overestimated as they cannot be clearly identified.
Although, Blanchard et al. (2009) demonstrate how useful multipliers can be with respect to
examing fiscal policy, Epstein et al. (2009) remind us that a variation in the size of the multipliers
can exist. In fact, Epstein et al. (2009) connect the variation in the multipliers to the difference
in links between the industrial sectors and the economy. Thus, we need to be cautious when it
comes to interpreting our results, especially the multipliers.
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Chapter 3
Car Scrappage Program (Abwrackprämie)
The fiscal policy reaction towards the financial crisis of 2007/08
As of 2008, countries all over the globe had to deal with the effects of another economic
crisis. Despite the fact that the countries concerned were on different level of industrialization
or development, they seemed to be affected by the crisis in a similar way, namely a decrease in
GDP, trade, and employment. However, it is important to notice that the channels differed with
respect to pure trade linkages.
It was clear to governments worldwide that the speed and dimension in which the
economic crisis affected their economies called for drastic measures. Ait-Sahalia et al. (2012)
points out that the main goal for the central bank and governments was to reform the banking
systems and to restore consumer confidence into the financial markets. However, the question
was how can we accomplish these two goals? Andersen (2009) called for a fiscal policy as a
policy response to the effects of the economic crisis and he eliminated the use of monetary policy
due to the lack of confidence in the financial markets. Cook and Devereux (2011) went into
more detail, calling for an expansionary fiscal policy, which implied an increase in government
deficits, reduced taxes via tax cuts and simultaneously or alternatively an increase in
government spending. In addition, Cook and Devereux (2011) stated that at the beginning, the
G20 and some financial institutions tried to combine forces and find a suitable fiscal expansion
policy. However, the problem was that these countries were too different in respect to
globalisation, effectiveness of fiscal multipliers and national interests, to find a policy that would
suit the needs of all of them (Andersen 2009). Thus, countries went with different forms of
approaches to deal with this situation. While some countries acted as free riders and waited for
other countries to find a successful fiscal policy, others attempted to find a solution on their own,
often adhering to a trial and error principle more than a clearly defined plan. In fact, acting as
a free rider is beneficial for smaller countries since they lack the financial funds to go through
long trial and error processes and thus will benefit if the bigger countries take on the financial
cost involved in the process of finding a suitable policy.
Despite the difficulty of finding a suitable fiscal policy response, some countries seemed to
follow a similar trend. In fact, they created fiscal stimulus packages that were directed at
different industries of their economies. Due to their popularity, „Cash-for-Clunkers“ and similar
programs seemed to be adopted quite frequently (Kaul et al. 2012). In fact, this thesis will
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examine the effects of the German Car Scrappage program on the domestic and Czech markets.
Specifically, we will try to evaluate via input-output analysis and the computation of multipliers,
whether the car scrappage program had a chance to generate substantial macroeconomic effects
or whether the money should be spend in different sectors due to higher multiplier effects in
terms of output and employment. But before we can compute and evaluate the tables and the
multipliers, we need to provide more details on the car scrappage programs.

3.1 The German Fiscal Policy Response
Since there was the need for a strong fiscal stimulus, the German government decided
to exercise government spending shock in the form of a demand subsidy. In fact, they devised
a program that specifically focused on the car industry.
Some people might ask why did the German government designed a program that puts
so much focus on the car industry, particularly when the whole economy was negatively affected
by the economic crisis. The reason was given by Kaul et al. (2012), when they cited vicechancellor Steinmeier, who identified the car industry as the backbone of the German economy.
While the German automotive industry accounted for roughly 20 percent of total German
industry revenue in 2014, it also ensured 775,000 people a workplace (Di Bitonto et al., 2015).
In their study, Kaul et al. (2012) pointed out that a program oriented at the automobile industry
had three key advantages:
i.

The program was environmental-friendly-oriented since it caused heavily polluting cars
to be replaced by new and more efficient ones.

ii.

The automobile industry would experience a boost, which would benefit Germany’s
and stakeholders and prevent layoffs, negative spillovers, and depreciation of consumer
confidence.

iii.

Consumers were economically incentivized to buy a new car, which was a multiplier
effect for the economy.

Although, the program officially started on January 14th, 2009, the idea for a scrappage program
was discussed previously on December 27th, 2008, by Vice-Chancellor Steinmeier (Kaul et al.
2012). The program was designed in a way that private individuals could receive a subsidy of €
2 500, if they fulfilled two conditions. The first condition was that the private individual needed
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to scrap his/her old car. The crucial part, however, was that by the time of scrapping, the car
had to be at least nine years old and been licensed to the individual at least 12 months prior to
the scrapping (Kaul et al. 2012). The second condition regarded the purchase of a new car,
which was required to be either an annual car or a newly-licensed car (Kaul et al. 2012). Thus,
the program promotes the purchase of new cars and prevented free riders from exploiting the
program via buying and scrapping old cars. Inspite of the program’s popularity, it had two main
issues: the economic side and the real-effect side.
By April 2009, the program had exhausted almost all of its original budget and seemed to
end quite soon. Even though the government increased the budget from €5 billion to €7 billion,
the issue just seemed to be prolonged, since the budget was officially exhausted by September
2nd, 2009 (Kaul et al. 2012). Despite the fact that the program was so short-lived, it encouraged
the purchase of roughly 2 million new cars12 (Kaul et al. 2012). Assuming a reasonable range for
the average price of a car of €10-15 thousand, the total direct fiscal expenditure would be €2030 billion. In any case, the investment of up to €7billion would seem to suggest that government
incentives did lead to higher private expenditures.
The real-effect issue with the program was that lower price segment cars made up the
majority of the new car purchases. Under initial examination, this fact does not seem bad,
however, Kaul et al. (2012) point out certain issues in their paper (The Incidence of Cash for
Clunkers, 2012): Dealers for lower price segment cars experienced a rising demand, while
dealers of pricier cars had to deal with stagnation or decreasing demand. This consumption
behavior caused dealers to practice price discrimination in order to promote the purchase of
higher price segmented cars (Kaul et al. 2012). In fact, Kaul et al. (2012) observe that an
additional discount of €1 100 was needed in order to ensure the purchase of a more expensive
car. This implies that during this time period, there was some distortions in the car market.
Despite the flaws of the program, it seemed to have stimulated the German economy and
neighbouring countries. Thus, we will try to evaluate it in respect to whether the car scrappage
program had a chance to generate substantial macroeconomic effects or whether the money
should be spent in different sectors due to higher multiplier effects, when it comes to output and
employment. But before we go over the methodology and analyse the results, we will go over
the International Transport Forum and focus on similar programs.

12 Figure 3.1 and Table 3.2, which can be found in the appendix, display the structure of the roughly 2 million
car sales over-time.

16

3.2 Other „Cash-for-Clunkers“-like Fiscal Policy Response
The idea of a car scrappage program is not new to most countries since governments have
already implemented them in the past. In fact, the USA and Canada were the first countries to
implement accelerated vehicle retirement (AVR) program as early as 1990 and 1996 with the
same goals as Germany did in 2009 – reduce emissions and positively stimulate the national
automobile industry (Fontana 1999). The difference between the two AVR programs, however,
was with regards to benefits from scrapping. While the US program offered money for
scrapping an eligible car, the Canadian program provided the owners of eligible vehicles two
options: receive money in return for buying a new car or receive a one-year free transit pass for
the local public transport network (Fontana 1999).
Despite the small difference, the success of the two programs did not remain unnoticed.
In fact, Greece was the first European country to practice an AVR program in 1991, which
lasted from January 1991 to March 1993 (Fontana 1999). By 1993, several other European
countries (Hungary, Denmark, Norway, Spain, Ireland and Italy) have witnessed the potential
of AVR programs and decided to initiate country-specific versions of the AVR program
(Fontana 1999). While Hungary practiced a version similar to the Canadian program in terms
of benefits, the other countries seemed to follow the US version – subsidy or tax relief (reduction
of car registration taxes and road charges) (Fontana 1999).
In addition to mentioning countries that practiced AVR programs, Fontana’s paper
(Improving the Environmental Performance of Vehicles: Fleet Renewal and Scrappage
Schemes 1999) provides insight on the evolution of AVR programs as he shows that the age
requirements for eligibilty decreased quite a bit. While a car needed to be 15 to 20 years old to
be eligible in the US AVR program of 1990, 10 years was enough for the programs that followed
US footsteps. Another relationship that changed was that the subsidy that owners of eligible
cars received increased over the years. While in the US in 1990 owners received US$500-600
per eligible car, owners in Denmark (1994), Ireland (1995) and Italy (1997) received US$1 000
per eligible car (Fontana 1999).
Today, the OECD acts as a platform for the International Transport Forum, an
international organisation that specifically focuses on the transport industry. In 2011, the
OECD published a paper (Car Fleet Renewal Schemes: Environmental and Safety Impacts,
2011) that provides more detail on the International Transportation Forum as well as mentions
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the 52 member countries 13 (OECD, 2011). Taking a look at the members, we can see that they
range from highly industrialized to less industrialized countries. Inspite of their difference, the
objective of this organisation is to conduct tests on a range of transportation, to publish their
results, to support policymaking decisions on a global scale, and to arrange an annual summit
(OECD, 2011).
Liskova’s paper (The Strengths and Limitations of Input-Output Analysis in Evaluating
Fiscal Policy, 2015) highlights that Australia, Germany, Japan, the United Kingdom, and the
USA followed „Cash-for-Clunkers“-like programs as a response to the financial crisis of
2007/08. Besides the fact that all of these countries are members of the International Transport
Forum, we want to point out that these countries represent the automobile industry on four
continents. This could imply that the International Transport Forum has evaluated the costs
and benefits of such a program and validated the car scrappage scheme as a powerful response
in respect to the financial crisis. In fact, the OECD (2011) adds three additional benefits to a
car scrappage program, that the paper by Kaul et al. (2012) did not mention:
iv.

A reduction of dependency on imported oil

v.

An improvement of road safety

vi.

An increase in employment and the creation of additional human capital

We discovered that there might be an additional benefit associated with concentrating on the
automotive sector via the car scrappage program, which neither Kaul et al. (2012) or the OECD
(2011) have thought of before:
vii.

Concentrating on the automotive sector can facilitate organization of efficient lobbying
activities

Despite the fact that the basic form yields positive results in tests, it leaves room for doubt
as whether it is beneficial for all markets or just particular ones. But we are sure that the future
will tell us.

The 52 member countries are: Albania, Armenia, Australia, Austria, Azerbaijan, Belarus, Belgium, BosniaHerzegovina, Bulgaria, Canada, Croatia, the Czech Republic, Denmark, Estonia, Finland, France, FYROM
(Former Yugoslav Republic of Macedonia), Georgia, Germany, Greece, Hungary, Iceland, India, Ireland, Italy,
Japan, Korea, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Mexico, Moldova, Montenegro,
Netherlands, New Zealand, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Turkey, Ukraine, the United Kingdom and the United States (OECD, 2011).
13
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During the last few years, the idea of „cash-for-clunkers“ –like program has gained popularity
not just among ITF member countries, but has also inspired some economists to focus their
studies on the evaluation of such programs on the economies. Lavee and Becker (2008) conduct
a cost-benefit analysis of an accelerated vehicle-retirement program on the Israel automobile
industry. Their simulation shows that a AVR program would be beneficial for private cars,
while trucks or buses would be rather unproductive since the costs would outweigh the benefits
(Lavee and Becker, 2008). Szwarcfiter et al. (2005) investigated the potential of the Brazilian
automobile industry to reduce emissions as a result of the implementation of Accelerated
Vehicle Retirement and Vehicle Inspection and Maintenance Programs. Despite the fact that
during the first few years the reduction in emissions would be insignificant, their study shows
that as the program evolves and vehicle replacement increases, the reduction in emissions
becomes quite significant (Szwarcfiter et al., 2005).
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Chapter 4
Methodology
This part of the thesis focuses on presenting the methodological background. Specifically,
we are providing some information about the source and the compilation process of our data
as well as briefly introducing the input-output tables and showing the calculation of the
multipliers. Thus, the reader will have some information about the data and how we used it in
this study.

4.1 Data Description
When we want to properly evaluate the effects of a fiscal policy on a specific economy,
it might be better to look at all countries worldwide. However, this thesis is lacking both the
space and the time to look at all countries. Therefore, we have restricted our study to five
countries, Germany, Czech Republic, USA, China, and Russia, and two economic areas, EU25
and Rest of the World. Furthermore, we strictly collected data from the World Input-Output
Database for the years 2005-2011.
Before we can explain our reasoning for choosing these countries, we will begin by briefly
commenting on the two economic areas. In general, the term EU25 refers to the sum of all
member countries: Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Poland, Portugal, Slovenia, Slovakia, Spain, Sweden, United Kingdom. However,
for the purpose of this thesis, we use the term EU25 to refer to the sum of all member countries,
except the Czech Republic and Germany. A similar procedure was applied on the economic
area, Rest of the World, which includes Australia, Bulgaria, Brazil, Canada, India, Indonesia,
Japan, Korea, Mexico, Romania, Turkey, Taiwan, and the original Rest of the World.
Redefining these two economic areas has two reasons: the lack of space and the problem of
double counting.
Even though this study lacks the space to analyse all countries individually, we know that
we cannot simply exclude all oft hem due to a lack of space. One significant reason for this is
the positive feedback caused by increased German expenditures resulting in higher earnings in,
for example, EU25. Clearly, though, these earnings will result in higher EU25 expenditures
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benefiting German producers. Therefore, in order to get a better view of the trade linkages
between the coutries, it is better to use a multicountry input-output table. In order for us to all
countries, we redefined the two economic areas, EU25 and RoW, in the hope to get a rough
idea of how the two economic areas can be affect by or are affecting Germany. In addition,
having a smaller number of countries to analyse helps us to keep track of the impacts of a fiscal
policy as well as to make the input-output tables more reader-friendly. The second reason
regards the prevention of the double counting problem, which would occur in case we included
countries more than once in the input-output tables. For instance, if we were to add the Czech
Republic and Germany to the EU25 term, then we would take the two countries twice into
account. This would have the effect that we miscalculate the multipliers and fail to show the
true effectiveness of the fiscal policy response. Therefore, in order to prevent double counting,
we excluded the five countries, Germany, Czech Republic, USA, China, and Russia, from the
two economic areas.
As for the selection of our countries, some people might question or rather critize our
choice, since better choices could have been made from their point of view. For instance,
Liskova (2015) investigated slightly different countries: Australia, Germany, Japan, United
Kingdom, and USA. The reason that differentiates her selection from ours is that all of these
five countries practiced both a „Cash-for-Clunkers“ -like and a infrastructure investment
program14 (Liskova 2015). Our selection, however, lacks this aspect, since some countries have
either practiced such fiscal policy programs without publishing it or have not practiced them at
all. So why did we choose these five countries, if we cannot prove that all countries have
practiced a „Cash-for-Clunkers“ –like fiscal policy? What criteria did we use to base our decision
on? Despite the fact that our selection of countries might not be optimal, we chose the countries
according to three criteria: diversity, data availability, and trade relevance (size).
The first criteria, diversity, is important to us, since we want to take into account
countries with different socio-cultural, economic, political, and ethnic backgrounds. In addition,
we wanted the countries to be different with respect to their industrial structure and size.
As for the data availability, we are able to find all relevant information regarding the
countries on the World Input-Output Database. In addition to the years that we selected to
examine, there are more years to collect data from. In fact, the data base has data available
from year 1995 to 2011.

14

In case of interest, Liskova’s paper (The Strengths and Limitations of Input-Output Analysis in Evaluating Fiscal
Policy, 2015) provides more details on these countries. Specifically, she displays the sizes of the fiscal policy
responses (see page 24).
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Trade relevance is the third criteria that played a crucial role in helping us determine
which countries to select. By trade relevance, we mean that we tried to choose countries that
are important for Germany’s trade linkages. Therefore, we omitted countries that are too small
with respect to economic size or are too far away from Germany as to be drastically impacted
by the car scrappage program. While we omitted them from the list of countries we chose to
specifically investigate, we included them inside the two economic areas.

4.2 World Input-Output Database
When it comes to gathering information related to the national accounts of a country,
there are many options to choose from. However, each database has its advantages and
disadvantages compared to others. In addition, due to standardization, we were restricted to
collecting our data from just one source. The reason is that gathering information from multiple
sources can produce misleading results due to the fact that each database uses a different
method to attain the data itself. Thus, we had to decide wisely which database we would use to
collect data. In order to get a quick idea of the available databases, we included Table 4.1 which
can be found below.
Table 4.1: Comparison of databases
Number of Included
Countries/Regions

TiVA (version 2015)

WIOT/WIOD
National

IO

tables

published by Eurostat
OECD

GTAP version 9

62

Latest
Number of Sectors

Available
Data

18 presented (34 in the original
underlying IO data)

2011

40+1

35

2011

31

65

2010

67

34

2011

140 regions

57

2011

Source: (OECD, Eurostat, and WIOD websites)
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For this thesis, we use data that we collected from the World Input-Output Database for
the years 2005-2011. Sure, there are other good options like the OECD or Eurostat databases,
which economist use quite frequently for their studies. So, why did we not use either of them
instead of the World Input-Output Database?
The main reason, why we chose specifically this database, is that it has the latest inputoutput tables available and we do not need to have a specific software to work with the data or
spend hundreds of dollars in order to use it. In fact, the only software that a person would need
to have is Microsoft Excel. This thesis relies heavily on Excel in order to calculate the multipliers
from the input-output tables. Having Microsoft Excel, however, is not an issue, as it is a standard
program in most computers today.
Another reason why we prefer this database over the other options, is that this database
is very user-friendly. It provides pdf files on how to properly use the data and it compiles the
input-output tables for us15. This is important to us, since it enables people to follow and to
reproduce our work at ease.
The only downside of the World Input-Output Database compared to the other
databases is that it has a lower number of industry sectors. Specifically, the World Input-Output
Database takes 35 industries into account, while the other databases include 48 industries
(Liskova 2015). Liskova (2015) argues that this allows users of the other databases to provide a
more detailed and industry specific analysis. Inspite of the fact that the World Input-Output
Database has less industry classifications compared to the other databases, we need to keep in
mind that some databases either lack the ability to gather all the necessary information or
produce industry classifications that are rather useless for our purpose. Thus, having a larger
database would be rather inefficient and unproductive for this study since we would either have
to gather the missing information or condense the database to the industry sectors that we want
to investigate. Since the World Input-Output Database, however, includes all industry sectors
of our interest, it was the best option for the purpose of this thesis.
Since we provided some insight on the data that we used, we are set for the next sections in
which we will briefly go over the different Leontief input-output models, provide both the
general as well as the thesis-specific structure of input-output tables and explain the calculation
process for the multipliers.

15 In case of interest, Liskova’s paper (The Strengths and Limitations of Input-Output Analysis in Evaluating Fiscal
Policy, 2015) provides more details on the compilation process of input-output tables, how some databases (eg.
OECD and Eurostat) make use of this procedure, and how to access her input-output table database.
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4.3 Input-Output Model
When it comes to using the Leontief model properly, the circumstances are very
important since, depending on the type of economic crisis or policy that we want to analyse, the
Leontief model can act as an efficient tool or not. As previously mentioned, we know that the
Leontief model is demand-driven. Therefore, we know that the model would be properly used
if we want to analyse an economic crisis or policy that is demand-driven. Whereas in the case
of a supply-driven economic crisis or policy, Ghosh’s (1958) model16 would be better suited to
analyse the effect, due to the fact that it is supply-driven.
Besides knowing when to use the Leontief model, recognizing that there are a few
assumptions that go along with using the model is also important. In fact, there are six key
assumptions the model imposes upon its use and that we need to be aware of:
i.

Each industry has a fixed input structure for the production of its commodity. This is
vital since 2011 was the latest data available to us.

ii.

Each industry produces just one product, which is identical or produced in a fixed
proportion. Furthermore, there cannot be a commodity that is produced via the
combination of two or more industries.

iii.

As for the production in every industry, we assume constant returns to scale. This implies
that output of an industry will change proportionally to the change in inputs into that
industry.

iv.

As for the market structure, we assume a competitive market system with infinitely
elastic supply of factor of production and capital at fixed prices.

v.

We assume that there is no other policy that will stimulate the economy’s national
account.

vi.

We assume that there are no other supply side constraints, or bottlenecks, that will affect
consumption.

The first four assumptions are the general assumptions of the Leontief model, while we added
the fifth and sixth one due to its significance for our thesis. Without fulfilling these assumptions,
our model would not be able to produce any meaningful conclusions. However, once the
assumptions are met, we are free to use the Leontief model and its benefits.

16

Ghosh’s supply-driven model becomes an alternative to Leontief’s demand-driven model in case we have a
monopolistic or centrally planned economy with scarce resources in all but one sector (Liskova, 2015).
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Since this thesis focuses on the economic crisis of 2007/08, a demand-driven economic
crisis, we know that the Leontief model is well-suited to take into account the economic impact
of the crisis on the global economy. To be more precise, Liskova (2015) points out that using
input-output analysis enables us to catch both intermediate and final flows between particular
sectors, as well as the flow of intermediate commodities in a country’s national account. The
second benefit of the Leontief model compared to other models is that it has been used and
improved over many years. This implies that there must be a lot of literature and expertise on
which we can fall back and benefit from. In fact, previous and current research as well as
continuing technological improvements enable us to use of input-output models at any
geographic level – local, regional, national, and international.
Since we assume that the assumptions are met, we can start to define our model. As a
matter of fact, using the right model is not an easy task, since there are two versions of the
Leontief model17 – open and closed. Furthermore, we need to recognize that both models are
being used to analyse different things. While the open model is being used to analyse how much
the production has to change in order to satisfy the change in demand for a certain commodity,
we should use a closed model, when we want to estimate the impact on the income of an industry
due to the change in demand (Tanaka, 2011). In addition, it gets even more complex, as we
have to consider the dynamics (static or dynamic) of the model as well. Therefore, we have to
understand what each term means in order to find the version that would best suit the purpose
of this thesis.
i.

Open – While some of the economy’s production is being consumed internally by its
industries, the rest is being consumed by outside industries via exports.

ii.

Closed – The economy’s entire production is being consumed by its own industries.
Therefore, there is no overproduction which could be exported to other countries.

iii.

Static – The input-output model assumes that the final demand vector is given.

iv.

Dynamic – The input-output model implies that investment demand cannot be taken
as given from outside, but must be explained within the model.

After looking at the different degrees of openess and dynamics and considering which degrees
could be useful for us in regards to this thesis, we come to the conclusion that we should use a
model that is a mix of different degrees. This is simply due to the fact that we are interested in
estimating the production as well as income changes that are provoked by a change in the
17

We would like to point out that the type of the model does not matter for the assumptions to be valid since both
model types have to fulfill the same assumptions.
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demand for a certain commodity. Moreover, we want to evaluate the multiplier effects, which
we can only observe once we disregard the time constraint. Therefore, we will also have a mix
in regards to the dynamics of the model.

4.4 Input-Output Table
Having the right model is important, however, having the data arranged/displayed in
the right way is equally important. Therefore, we should take a moment and elaborate on the
layout of the input-output tables before going over the calculation process of the multipliers.
Input-output tables are constructed in a simple, but well structured two-dimensional
framework.
The rows indicate第４
the
commodity
that
長崎県立大学経済学部論集
５巻第１号（
２
０
１
１
年）each industry produces, while the columns
represent the inputs of each sector into the production process.
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Source18: („Applications of Leontief’s Input-Output Analysis in Our Economy“ by Fujio Tanaka, 2011)

where

18

Xi = value of the output of sector i (i = 1・・・n)

Where Xi represents the total production of the ith sector, (i =1, 2, ..., n) Xij shows the amount of goods and
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Despite their simple structure, these tables enable us to show flows of final and
intermediate goods and services according to industry outputs (industry-to-industry tables) or
according to product outputs (product-to-product tables) (OECD, 2015).
Figure 4.2: The five quadrants of an industry-to-industry input-output table

Source: („Input-Output Models for Impact Analysis: Suggestions for Practitioners Using RIMS II Multipliers“ by
Rebecca Bess and Zoë O. Ambargis, 2011)

After taking a look at Figure 4.2, we can observe that there are five quadrants that form the
main framework of an input-output table: Intermediate Inputs, Final Use, Value Added, GDP,
and Total Gross Output.
§

The Intermediate Inputs quadrant measures the flows of goods and services between
each industry. The columns represent all intermediate inputs that go into each industry’s
production process, while the rows display the amount of goods and services that are
being used by other industries for their production.

investment expenditures that are associated with the production in the ith sector, (i, j =1, 2, ..., n) Gj represents the
government purchases that are provoked by production in the ith sector, (i, j =1, 2, ..., n) Ej represents the exports
that are associated with the production in the ith sector, (i, j =1, 2, ..., n) MC, MI, and MG represent the amount
of final goods and services that are imported by consumers, firms, and the government, while Mj shows the amount
of goods and services that need to be imported for the production of goods and services in the ith sector, (i, j =1,
2, ..., n)
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§

The Final Use quadrant displays how the output is divided among the categories of final
demand. Combing the Intermediate Inputs and the Final Use quadrant allows us to
explain the total production from as well as the usage of each industry/commodity.

§

The Value Added quadrant shows the primary inputs that are involved in each
industry’s production process: compensation of employees, gross operating surplus,
value added at basic prices, and various taxes. In other words, this quadrant is equal to
the income earned during the production process.

§

The GDP quadrant displays how the primary inputs impact the final demand.

§

The Total Gross Output quadrants display the total profit of the economy due to its
production. In other words, the Total Gross Output quadrant is the sum of the
intermediate inputs and the value added quadrant.

Nowadays, the industry-to-industry input-output table is being used by economists worldwide
to determine the impact of a change in the demand of an industry’s production on the rest of
the economy. Therefore, using this type of input-output table seems to be quite promising when
we want to analyse the impact of a policy or economic crisis on a specific country and its
industries. However, the purpose of this thesis is not to analyse the economic impact of an
economic crisis or policy onto a single country, but rather to analyse the industrial linkages
between multiple countries at the same time. Constructing and combining multiple industryto-industry input-output tables would not be effective since we would create a form of bias19
and lose the casaulity impact. In order to prevent this, we will have to use a slightly different
version of the industry-to-industry input-output table, known as intercountry input-output table.
This slightly more complex version allows us to investigate the relationship between countries
and their industries and not just the industries of one specific country.
Besides using a slightly more complex version of the industry-to-industry table, we have
to make one more adjustment to the structure of the input-output tables so that we can use it.
Specifically, we have to reduce the number of countries20 involved in the tables from 40 to 7
countries. This is because we want to explicitly show the trade/economic impact between the

19

We would create a form of omitted-variable bias since we ignore the link/impact that the countries would have
with each other, if we would look at them individually. In addition, we know that with one table for all countries
combined would help us to account for unobserved constant effects.
20
According to their website, the World Input-Output database produces input-output tables that cover 27 EU
countries and 13 other major countries in the world for the period from 1995 to 2011. Having this amount of
countries involved is not necessary for this thesis as well as it rather makes it more difficult to find the information.
As a matter of fact, we want to point out that the reduction of the intercountry input-output tables was quite tricky,
since we had to calculate the data for the economic areas, which we did via the use of the summation function in
excel.
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Czech Republic, Germany, USA, China and Russia, as well as the two economic areas, EU25
and RoW21. Once these adjustments are done, we end up with a structure similar to the one
that we can see in Figure 4.3.
Figure 4.3: The layout of a simple intercountry input-output table.

Source: (WIOD conference presentation, 2010)

From the table above, we can see that the main framwork remains the same, but the diagonal
and off-diagonal sections have a different meaning. The diagonal sections show the domestic
transaction flows of intermediate goods and services across industries, while the off-diagonal
parts show the intercountry flows of intermediates via exports and imports (OECD, 2015). This
new layout has the advantage that we can rather analyze different questions or calculate
additional indirect effects.
Before we can move onto the next part, where we will be explaining the calculation
process of multipliers, we need to stress that we regarded both imports and exports as being
included in the tables. This allows us to create a more realistic atmosphere compared to the
scenario, when we regard the imports as being indirectly allocated22. In addition, having the
imports and exports directly allocated is a much stronger assumption than indirectly allocated.
However, this does not mean that indirect allocation of imports is not being practiced. In fact,
McLennan (1995) is one of the economists who regards it a necessity to assume that the imports
are indirectly allocated.

In case the countries involved in these two economic areas are unlcear, please check Section 4.1 - Data
Description on more detail.
22
In her paper (The Strengths and Limitations of Input-Output Analysis in Evaluating Fiscal Policy, 2015), Liskova
elaborates on the practical advantages of indirect allocation.
21
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4.5 Types of Multipliers
Calculating multipliers is a good and effective way to display how much a production
change in one specific industry influences the rest of the economy. As we want to investigate
intercountry industrial linkages in this thesis, we can greatly benefit from calculating multipliers,
since they will help us to extract valuable information regarding GDP, trade, and employment
effects from the intercountry input-output tables.
When it comes to using multipliers, we need to be aware of the fact that they can display
only first-round effects, or cummulative effects once all secondary effects have been accounted
for (Liskova, 2015). In addition, Liskova (2015) points out that the multipliers will display
average changes, but not marginal changes, due to the fact that we do not take into account
production changes that occur because of economies of scale, unused capacity, or technological
advances.
Besides its shortcomings, it is important to recognize that there are two types of
multipliers that give the total impact measure its structure – Type I Multiplier and Type II
Multiplier (Bess and Ambargis, 2011). Type I multipliers allow us to catch the cummulative
effect of the direct23 and indirect24 impacts that were possibly provoked via a production change
in one of the industries, while Type II multipliers enable us to catch the induced25 impacts in
addition to the direct and indirect impacts.
The difference in the total impact composition is simply due to the fact that we use
different models in order to attain each type of multipliers. For the Type II multipliers, we need
to have a Closed Leontief model, while an Open Leontief model is enough to get the Type I
multipliers. Thus, we need to be careful, when it comes to choosing the right model. Especially,
since we know that compared to the Closed Leontief model, where the economy’s entire
production is being consumed by its own final demand, the Open Leontief model assumes that
some amount of the economy’s production is being consumed by its own industries, while the
rest is being consumed by outside industries via exports. Nevertheless, once the degree of
openness of the model is clear, we know which combination of effects forms/makes up the total
impact measure. In respect to our model, we already established that we use a mix of both
23

Direct effects – As the final demand for a certain commodity changes (rises/fall), the production of that commodity
needs to be adjusted (increase/reduced) in order to meet the change in final demand.
24
Indirect effects – A change in the production of a commodity is provoked by the decision of the producer and not
by a change in final demand. In other words, if the producer decides to change their production of a certain
commodity, then the market/final demand for that commodity has to adjust to the change.
25 Induced effects - A change in the final demand of a commodity that corresponds to the change in household income.
In other words, this measure allows us to account for the purchases made by employees.
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degree, which will allow us to use the benefit from both models – analyzing the production as
well as income impacts provoked by a demand change. The problem with having a mix,
however, is that we cannot be sure as to which effects combine to create the total impact
measure. Therefore, we can get estimates that either over or understestimate the true total
impact. Inspite of this uncertainty, Bess and Ambargis (2011) discover that both Type I and
Type II multipliers can produce a similar total impact estimate as long as resources are
easily/freely available in an economy.
Knowing the composition of the total impact is good, however, in order to evaluate the
effects of the car scrappage policy on the economies of Czech Republic, Germany, USA, China,
Russia, EU25, and RoW, it is not enough. We need to know how to calculate the total impact
measure such that we can use it to evaluate the effects of the fiscal stimulus on the final-demand.
In their paper (Input-Output Models for Impact Analysis: Suggestions for Practitioners Using
RIMS II Multipliers, 2011), Bess and Ambargis (2011) show that there are two types of
multipliers (final-demand multipliers26 and direct-effects multipliers27), which we can calculate
and that can solve the problem. In fact, Bess and Ambargis (2011) even explain the
role/significance of each multiplier (definition) as well as provide a brief overview of their
calculation procedures (application), which are displayed in Table 4.4 and Table 4.5.
Table 4.4: The two direct-effects multipliers
Multiplier

Definition
Total household earnings per

Earnings

$1 change in final-demand
earnings
Total number of jobs per 1

Employment

job change in final-demand
jobs

Application
Final-demand earnings x direct-effect earnings multiplier
= total earnings impact

Final-demand jobs x direct-effect employment multiplier
= total jobs impact

Source: („Input-Output Models for Impact Analysis: Suggestions for Practitioners Using RIMS II Multipliers“ by
Rebecca Bess and Zoë O. Ambargis, 2011)

26 In order to use the final-demand multipliers, we need to assume that a change in final demand is due to a change
in gross output (Bess and Ambargis, 2011).
27 In order to use the direct-effects multipliers, we need to have an estimate of the change in final-demand earnings
as well as an estimate of the change in final-demand jobs (Bess and Ambargis, 2011).
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Table 4.5: The four final-demand multipliers
Multiplier
Output

Value Added

Definition

Application

Total industry output per $1

Final-demand output x final-demand multiplier

change in final demand

= total gross output impact

Total value added per $1

Final-demand output x final-demand value-added multiplier

change in final demand

= total value-added impact

Total household earnings
Earnings

per $1 change in final

Final-demand output x final-demand earnings multiplier
= total earnings impact

demand
Total number of jobs per $1
Employment

million change in final

Final-demand output x final-demand employment multiplier

demand

= total jobs impact

Source: („Input-Output Models for Impact Analysis: Suggestions for Practitioners Using RIMS II Multipliers“ by
Rebecca Bess and Zoë O. Ambargis, 2011)

Despite the fact that both types of multipliers are able to solve our issue with the calculation of
the total impact measure, we chose to use the final-demand multipliers. This is due to the fact
that they offer us a larger variety of multipliers, which can become convenient later on.
As for the remainder of this chapter, we will show how we can calculate the final-demand
multipliers in Excel. But before we start, we need to stress that both the Open and the Closed
Leontief model will follow very similar calculation procedures28. Therefore, we will only explain
the calculation procedure of the Open Leontief model.

4.6 Calculation of Multipliers in an Open Leontief Model
Prior to any form of calculation, we need to make sure that our input-output tables are
set up in a user-friendly fashion, which will allow us and others to follow and to reproduce our
work at ease. Now, in order to calculate the final-demand multipliers, we need to calculate a
few additional matrices (Input-Output Matrix A, Identity Matrix I, Leontief Matrix I-A, and
open Leontief Inverse Matrix (I-A) -1).

28

The only difference in the calculation procedure between those two models is that in the Closed Leontief model,
we need to take into account that households act as an additional industry.
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The first matrix that we need to compute is the input-output matrix A, which will allow
us to show much more inputs it takes to create an additional unit. Looking back at Figure 4.2,
we can see that Xi represents the total production of the ith sector, Xij shows the amount of
goods and services that the jth sector used from the ith sector in order to produce the
commodity, and Xj shows how much from the ith sector’s production is being used by the jth
sector. In other words, Xij embodies the intermediate use of goods and services that were
produced by the ith sector.
Now, in order to attain the technical input-output coefficient, we have to do the
following operation:
Xij / Xj, = aij , where i, j =1, 2, ..., n

(4.1)29

Equation 4.1 allows us to denote matrix A, which represents the complete set of technical inputoutput coefficients of all sectors of the economy. Matrix A is also known as the structural matrix,
due to the fact that the matrix itself as well as the corresponding input-output table is arranged
in a rectangular shape (Tanaka, 2011).
The next matrix, the identity matrix I, does not require any actual calculations. In fact,
all we need to do is to create an identity matrix with the same size n as the structural matrix A.
This is important, since a difference in size would lead to miscalculations.
In order to get the Leontief matrix, we need to substract the structural matrix A from
the Identity matrix I:
(I-A)

(4.2)30

The last matrix that we need to create is the open Leontief Inverse matrix31, or also known as
multiplier matrix. This matrix can show us the direct as well as the indirect production
requirements in order to satisfy the final demand of each sector. In order to get this matrix, we
need to find out whether the Leontief matrix is invertible or not. We can determine whether
the inverse of the Leontief matrix exists or not, by looking whether the assumption in Equation
4.3 holds.
If ½I-A½¹0, then the inverse of the Leontief matrix exists.

(4.3)32

aij shows the ratio between input used, i, to produce output, j.
#11 #12 ⋯ #1&
1 0 0
#21 #22 ⋯ #2&
30 I = 0
1 0 and A =
⋮
⋮
⋱
⋮
0 0 1
#&1 #&2 ⋯ #&&
31 The results of the open Leontief Inverse matrix account for the first-round effects, while the closed Leontief
Inverse matrix, (1-B) -1, will allow us to calculate the cummulative effects, once all secondary effects have been
accounted for.
32 In other words, we need to show that the Leontief matrix is nonsingular – the determinant is nonzero.
29
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Now, by inverting the Leontief matrix,
(I-A) -1

(4.4)

we get the open Leontief Inverse matrix. In addition, we could check whether the structural
matrix A statisfies the Hawkins-Simon condition33, X = (I − A) −1 Y.
Once we estimated all of these matrices, we should be able to compute the final-demand
multipliers – Output multiplier (4.5), Value Added multiplier (4.6), Earnings multiplier (4.7),
and Employment multiplier (4.8). In fact, when we take a look at Equation 4.5, we can see that
it is the open Leontief Inverse matrix.
My = (I-A) -1

(4.5)

Mr = r (I-A) -1

(4.6)34

Mw = w (I-A) -1

(4.7)35

Me = e (I-A) -1

(4.8)36

In the next chapter, we will be presenting the results from the calculations of Output multiplier
(4.5), Value Added multiplier (4.6), and Earnings multiplier (4.7), for the five countries,
Germany, Czech Republic, USA, China, and Russia, and two economic areas, EU25 and Rest
of the World during the years 2005-2011. Unfortunately, we are not able to show results for the
Employment multiplier (4.8), due to the fact that we couldn’t gather the relevant information –
employment data from each industry, showing the payments to foreigners. However, we were
able to retrieve some information regarding changes in total output37 as well as skill-specific job
productivity38 for Germany and the Czech Republic during the years 2005-2009.
There are 3 types of skill-specific jobs - high-skilled, medium-skilled, and low-skilled jobs.
§

High-skilled jobs – The employee had to go through a long and special training in
order to able to work in this profession. In fact, this training allows them to work
independently and efficiently. Examples of high-skilled jobs are: doctors,

Where X refers to the Output column vector (endogenous), Y refers to the Final-demand column vector
(exogenous), and (I-A) −1 is the open Leontief Inverse matrix (endogenous).
34 The letter r refers to the share of interest and profits in the output of the jth sector.
35 The letter w refers to the share of wages in the output of the jth sector.
36 The letter e refers to the share of imports (payments to foreigners) in the output of the jth sector.
37 Gross Output per Total Hours Worked by Employees
38 Gross Output per Hours worked by high-skilled, medium-skilled, and low-skilled persons engaged
(The official WIOD definition of skills can be found in the appendix, Table 4.6)
33

34

lawyers, electricians, law enforcement officers, etc.
§

Medium-skilled jobs - This type of job require that the employee has some skill as
well as goes through a little training due to the fact that the job is a bit more
complex than the low-skilled jobs. Examples of medium-skilled jobs are: truck
drivers, customer service representatives, assembly worker, etc.

§

Low- skilled jobs - The employee is not required to go through a special training
in order to performing the job/task. However, the job might require the
employee to be familiar with the environment. Examples of low-skilled jobs are:
farm laborers, grocery clerks, hotel maids, cleaners, etc.
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Chapter 5
Results
This part of the thesis is divided into two sections in order to address the results from our
multiplier as well as productivity calculations in different aspects. While the first section will
focus on showing the results of a simulated demand shock on the German automobile industry,
the second section concentrates on showing the results of a sensitivity analysis of the German
economy and its connection to productivity.

5.1 Effects of a demand shock in the automobile industry on Germany
and other countries
Besides showing the results from simulating a demand shock on the German automobile
industry, this section is intended to provide an answer to the first question: How did the output
level of Germany, the Czech Republic, and the other countries changed due to the introduction
of the car scrappage program?
In order to answer this question, we decided that it would be best to simulate a demand
shock on the German automobile industry using the final-demand multipliers. More precisely,
using two different scenarios we calculate the case when government increases the demand for
Transport equipment (sector c15) by $1 000 millions (1 billion US$39). The assumption that
separates scenario 1 from scenario 2 is with regards to how the increased demand is divided
among the countries. While in scenario 1 we assume that there are no import leakages, we allow
for proportional import leakages in scenario 2. Understanding the meaning of import leakages
is quite crucial for the understanding of this simulation. Therefore, we will briefly describe what
both scenarios imply/represent. Assuming in scenario 1 that there are no import leakages
implies that all the extra money is spent on cars that were produced in Germany, while if we
allow for proportional import leakages like in scenario 2, then this means that the additional
German demand is being met by a combination of higher domestic output and imports (with
shares of domestic and foreign purchases being preserved). Therefore, we can see that
depending on the scenario, there can be quite a difference with regard to the demand for certain
domestic or foreign car brands.
Increasing the demand for this sector by 1 000 millions of US$ seemed suitable to us, since the budget of the
German program was 7 billion US$ in 2009. Therefore, simulating a 1 billion US$ demand shock should bring
meaningful results.
39
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As a matter of fact, the results from both scenarios can be found in Table 5.1 and Figure
5.2. While Table 5.1 shows the minimum, maximum and average effects of the two scenarios
for the years 2005 to 2011, Figure 5.2 displays in the form of a graph the sizes of the two
scenarios for the year 2009 – the year in which the car scrappage program took place in
Germany.
Table 5.1: The Min., Max. and Avg. Effects of Scenario 1 and 2 during the Years 2005 to 2011
Scenario 1

Scenario 2

Country

Min.

Max.

Avg.

Min.

Max.

Avg.

Germany

0.0271

0.0369

0.0311

0.0154

0.0208

0.0178

Czech Republic

0.0065

0.0098

0.0077

0.0093

0.0145

0.0124

USA

0.0002

0.0002

0.0002

0.0005

0.0008

0.0006

China

0.0004

0.0005

0.0005

0.0008

0.001

0.0009

Russia

0.0006

0.0012

0.0009

0.0006

0.0012

0.0008

EU25

0.0017

0.0022

0.0019

0.0034

0.0048

0.0039

Row

0.0004

0.0006

0.0005

0.0008

0.0013

0.0010

Notes: Please keep in mind that these numbers are already in percentages and that these numbers are a result of a
shock which happened only in Germany.

Figure 5.2: The Effect of Import leakages on all countries for the Year 2009

Effect of Import Leakages on Efficiency of the Stimulation
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Scenario 1

Russia
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ROW

Scenario 2

Notes: Please keep in mind that these numbers are a result of a shock which happened only in Germany.

Germany
The first thing that we can see once we take a look at Table 5.1 and Figure 5.2 is that
the effect on the German automobile industry seems to be much larger than on any other
country for both scenarios. One reason for this could be that German cars are more favored
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than foreign brands among Germans. In fact, the BAFA (2010) was able to reveal and prove
this tendency as they discovered that German automobile producers, especially Volkswagen
and Opel, were the ones that were demanded the most during the car scrappage program,
followed by Škoda. A second reason, which however is a bit less likely to be the case of Germany,
is that this policy was explicitly designed to help local car producers more than others. It is less
likely to be the second reason since as Germany is a EU member country and such policy would
violate some of the casic principles of EU integration.
In addition, we can observe that for all countries and economic areas except Germany
the second scenario would lead to a higher effect with regards to efficiency of a demand shock.
This is trivial since we allow for import leakages in scenario 2, but not in scenario 1. Therefore,
Germans are no longer restricted to purchasing German brands, but are free to purchase the
car brand that they favor.
When we take a closer look at the numbers in Table 5.1, we can see that the true effects
on efficiency might be hard to measure with regards to GDP, since the effects are so small,
despite already being displayed in percentage points. However, despite the effects being so
small, we need to keep in mind that these numbers are final-demand multipliers. Therefore, in
order to see the true effect on the economy, we would need to multiply them by the amount the
demand increased, 1 billion US$. The results are shown in Table 5.3.
Table 5.3: True Effects of the Final-demand multipliers for the Years 2005 to 2011 (in US $)
Scenario 1

Scenario 2

Country

Min.

Max.

Avg.

Min.

Max.

Avg.

Germany

271 000

369 000

311 000

154 000

208 000

178 000

Czech Republic

65 000

98 000

77 000

93 000

145 000

124 000

USA

2 000

2 000

2 000

5 000

8 000

6 000

China

4 000

5 000

5 000

8 000

10 000

9 000

Russia

6 000

12 000

9 000

6 000

12 000

8 000

EU25

17 000

22 000

19 000

34 000

48 000

39 000

Row

4 000

6 000

5 000

8 000

13 000

10 000

In fact, we can see from Table 5.3, that once the calculations are done, the numbers are quite
big compared to the financial investment that it required. Therefore, we can see a small
investment from the German government into the automobile industry can have quite decent
effects on the automobile industry as well as on the economy as a whole. In fact, this investment
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can have two benefits: showing that the government cares about this sector’s performance as
well as transparency and providing a lucrative investment opportunity to foreign investors into
a continuously advancing industry.
The Czech Republic
While the first part of this section looked at the data from the German point of view this
part is regarding it from the Czech point of view. The fact that might be surprising at first is
that the Czech Republic is doing much better than the rest of the EU25 with regards to
benefitting from the German fiscal policy. However, we need to remember that the German
and Czech automobile industries are interlinked. By that we refer to the fact that Škoda, famous
Czech car brand, is owned by Volkswagen, famous German brand. Therefore, any adjustments
done to the German automobile industry will eventually have an impact on the Czech market.
Despite that linkage, the numbers still surprised us quite a bit, since we did not imagine that the
effects of the demand shock would be that large and so much different from other markets, such
as US, Chinese, or EU25.

5.2 The Sensitivity to Shocks in different Sectors
While the first section examined the effects of a simulated demand shock on the
automobile industry, this section is taking a closer look at how sensitive certain sectors of the
German economy were during the years 2005 to 2011 in an attempt to evaluate whether there
were any other effective alternatives to the car scrappage program.
In order to get some idea about the sensitivity levels, we created a hypothetical scenario
in which we assumed that the German government has spent the same amount of money in all
of the 35 sectors. Although, the total value of the shock could have been changed, we thought
that it might be more convenient to stick to 1 billion US$. The results from our calculations can
be found in Table 5.4.
For simplicity, we decided to display only the Water transport, Food, Berverages and
Tobacco, Transport equipment, Other Supporting and Auxiliary Transport Activities
(Activities of Travel Agencies), and Financial Intermediation sectors, as they seem to be the
most stable sectors with regards to ranking for this specific time period.
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0.0391
(1st)

0.0366
(2nd)

0.0317
(2nd)

0.0290
(2nd)

0.0328
(2nd)

0.0316
(2nd)
0.0280
(3rd)

0.0376
(2nd)

0.0377
(1st)

0.0329
(1st)

0.0298
(1st)

0.0339
(1st)

0.0339
(1st)

0.0305
(1st)

2005

2006

2007

2008

2009

2010

2011

Food, Beverages and Tobacco

Water Transport

Sector

0.0271
(6th)

0.0304
(5th)

0.0319
(3rd)

0.0274
(5th)

0.0297
(6th)

0.0342
(5th)

0.0369
(4th)

Transport Equipment

0.0276
(4th)

0.0308
(4th)

0.0309
(6th)

0.0271
(6th)

0.0300
(4th)

0.0342
(4th)

0.0370
(3rd)

Travel Agencies

Transport Activities; Activities of

Other Supporting and Auxiliary

0.0270
(7th)

0.0303
(6th)

0.0317
(4th)

0.0282
(3rd)

0.0304
(3rd)

0.0344
(3rd)

0.0365
(5th)

Intermediation

Financial

Table 5.4: Ranking of the German sector’s Sensitivity levels for the Years 2005 to 2011

Notes: We rounded the results to 4 decimals and that the number in the brackets represents the ranking in the

specific year out of all 35 sectors.
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However, in order to complete the picture of the sensitivity level for 2009, we decided to add
Table 5.5 and Figure 5.6, which display the sensitivity levels of all 35 sectors during 2009.
Table 5.5: The Sensitivity levels of all 35 Sectors for the Year 2009
Sector

Code

Sector

61

Water Transport

c24

0.033925598

15t16

Food, Beverages and Tobacco

c3

0.032787688

34t35

Transport Equipment

c15

0.031871522

J

Financial Intermediation

c28

0.031712858

20

Wood and Products of Wood and Cork

c6

0.030933063

c26

0.030900748

63

Other Supporting and Auxiliary Transport
Activities; Activities of Travel Agencies

Classification

Sensitivity level

62

Air Transport

c25

0.030401964

23

Coke, Refined Petroleum and Nuclear Fuel

c8

0.030263672

36t37

Manufacturing, Nec; Recycling

c16

0.029706289

26

Other Non-Metallic Mineral

c11

0.029659827

AtB

Agriculture, Hunting, Forestry and Fishing

c1

0.029591968

29

Machinery, Nec

c13

0.029007355

27t28

Basic Metals and Fabricated Metal

c12

0.02898156

21t22

Pulp, Paper, Paper , Printing and Publishing

c7

0.028876728

F

Construction

c18

0.028853458

60

Inland Transport

c23

0.028352266

C

Mining and Quarrying

c2

0.028282378

64

Post and Telecommunications

c27

0.027523288

24

Chemicals and Chemical Products

c9

0.027500055

E

Electricity, Gas and Water Supply

c17

0.027321992

25

Rubber and Plastics

c10

0.027104114

30t33

Electrical and Optical Equipment

c14

0.027059471

H

Hotels and Restaurants

c22

0.026937978

17t18

Textiles and Textile Products

c4

0.026453258

c21

0.026119658

c20

0.025864352

52
51

Retail Trade, Except of Motor Vehicles and
Motorcycles; Repair of Household Goods
Wholesale Trade and Commission Trade, Except of
Motor Vehicles and Motorcycles

19

Leather, Leather and Footwear

c5

0.025597036

O

Other Community, Social and Personal Services

c34

0.025587698

71t74

Renting of M&Eq and Other Business Activities

c30

0.024233357

41

Public Admin and Defence; Compulsory Social

L

Security

50

Sale, Maintenance and Repair of Motor Vehicles
and Motorcycles; Retail Sale of Fuel

c31

0.023605552

c19

0.02344608

N

Health and Social Work

c33

0.022549597

M

Education

c32

0.021895218

70

Real Estate Activities

c29

0.021450395

P

Private Households with Employed Persons

c35

0.016910443

Figure 5.6: The Change in Total German Output caused by a Simulated Demand Shock

Change in total German output for a given change in total
(global and domestic) demand for German products
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Once we take a closer look at Table 5.4, we can see that the Transport equipment sector does
quite well in terms of keeping a high ranking level over the years with regards to sensitivity.
Although, its ranking flucuates from rank 3 to rank 6 over the years, Table 5.5 and Figure 5.6
show that the Transport equipment sector reaches its highest rank, rank 3, during 2009. From
macroeconomics, we know that if we want to influence the demand for a certain commodity or
increase consumption in general, then the sensitivity level/elasticity of that particular
commodity/sector is quite important. If the commodity/industry has a high sensitivity level,
such as the Transport equipment sector did in 2009, a small price adjustment can cause a huge
increase in demand for that commodity. This was, in particular, the case with the car scrappage
program, as a small price adjustment resulted in the purchase of 2 million new cars.
Although, the Transport equipment sector was the sector that received a program to
support its consumption, there were two sectors - the Water transport and the Food, Beverages
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and Tobacco sector, which achieved a higher sensitivity ranking compared to the Transport
equipment sector during 2009. This observation led us to question whether investing into the
car scrappage program was truly the best option for the German government or whether they
should have rather implemented a program focused on one of these two sectors?
Answering that question might not be as easy as one might think, since if we look at
Table 5.7, which displays our compiled and calculated productivity data for these three sectors,
we can see that the Transport sector does not outperform the water transport sector in terms of
productivitiy. However, it does clearly outperform the Food, Beverages and Tobacco sector in
all aspects of productivity.
Table 5.7: Productivity levels of the Water transport, Food, Beverages and Tobacco, and
Transport equipment sector for the Year 2009
Sector
Water transport

Total

Low-skilled jobs

Medium-skilled

High-skilled jobs

productivity

productivity

jobs productivity

productivity

835.2

132.2

585.5

117.4

114.0

18.1

69.1

26.8

236.5

37.6

143.3

55.7

Food, Beverages and
Tobacco
Transport equipment

Although, Figure 5.7 shows that the Transport sector has the second highest productivity level
from those three sectors, it did not really help us to explain why the German government
decided to implement a program that was focused on the automobile industry - transport
equipment sector. So why did the government went with the automobile industry?
One reason might be that the Water transport and Food, Beverages and Tobacco sector
do not seem to provide any investment options that would promote financial stability, gain
consumer’s confidence and increase consumption at the same time. However, we know from
hindsight that the car scrappage program was able to increase the consumption in 2009 by 2
million new cars, while at the same time reduce emissions by nearly 50% (BAFA 2010), secure
jobs and promote technological advances.
Another reason that could have influenced the German government decision might be
the cost involved in a program that would increase the consumption for a certain commodity.
In order to increasing the demand for water transport, the option for the government are quite
limited, in fact, the only option would be to improve the intra-country river transporation. This
can be accomplished by building new channels and harbors or renewing old channels.
However, this can be quite costly and might cause a lot of bureaucratic issues/paper work since
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most channels are historically protected. In respect to the Food, Beverages and Tobacco
industry it is obvious that the government might not want to issue a program that would cause
an increase in the consumption for those commodities due to moral and ethical reasons.
A third reason might have been that it would be hard to change the people’s
consumption habits for products40, which exhibit a higher elasticity of end-user demand than
others. In the case of those two sector’s commodities, it is questionable whether additional
money would provoke the people to consume more from either one of those two industries.
That is simply because people in general do not change their consumptions habits so quickly as
to start consuming more shipping goods or alcohol/tobacco goods, even if they would have the
money available to them. As a matter of fact, non-heavy drinkers would be more likely to save
the money due to the fact that they are aware of the alcoholism-related health effects, while in
the case of heavy drinkers, the extra money would rather be used to increase their alcohol
consumption. While with regards to the automobile industry, changing the people’s
consumption habits seems to be more promising as they would simply push they plannedpurchases a few month/years ahead due to the car scrappage program. Another reason why
the change in the automobile industry might have been more smoothly compared to the other
two industries could be the fact that the people saw the chance to get a more fuel-efficient car
while at the same time profiting from the subsidy. Therefore, investing into the automobile
industry might be more promising with regards to the other options available to the German
government.
The fourth reason why the German government might have focused on the automobile
industry first is the fact that the automobile industry has a much higher level of employment
compared to the Water transport or Food, Beverages, and Tobacco industry. As a matter of
fact, the exact numbers can be see in Table 5.8, which displays the number of employees that
each sector had during 2009.

While the water transport sector mostly provides the service of shipping goods, the Food, Beverages and Tobacco
sector provides commodities of inelastic demand – alcohol, tobacco, etc. In fact, we are assuming that the products
from the Water transport sector are likely to be quite low with regards to elasticity.
40
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Table 5.8: Employment level of the Water transport, Food, Beverages, and Tobacco and
Transport equipment industry for the Year 2009
Sector

Number of employees (thousands)

Water transport

23

Food, Beverages and Tobacco

862

Transport equipment

944

That observation is quite relevant, since it shows an additional benefit of the car scrappage
program – secure jobs and provide safety. By that we refer to the fact that, while the financial
crisis of 2007/2008 just took place and the effects slowly started to show the German economy,
the car scrappage program allowed the German government to help as much people as possible,
while at the same time fight the effects of the crisis.
The fifth reason could be that it might not be as easy as it was for the automobile industry
to create an exogenous one-time increase in the demand for either Water transport and Food,
Beverages and Tobacco industry’s commodity.
The last reason could be that both of those two industries would most likely show no
longer-term effects as a result to a short-term exogenous increase in demand. In other words, it
might be the case that, although, there is an increase in food consumption in the short-term,
the demand for food would decrease shortly thereafter, since the basic demand drivers were not
changed with any government demand-increasing program. In fact, we believe that this would
be the same with regards to the Water transport industry. While we might not observe any longterm effects on either one of those two industries, we are pretty confident that this is not the case
for the automobile industry. In fact, we believe that an increase in the demand for cars today
will spur additional production of cars as well as inspire technological development in this
industry. Although, there should be a drop in the demand for cars (durable good) after an earlier
acceleration caused by the subsidy program, we would expect that there should be an overall
shortening of the mean age of the durables – long-term effect. And, more importantly, the
learning curve of accelerated consumption of technology-based goods increases long-term
consumption due to the learning curve effects (and economic efficiencies gained). Thus, the
increased production and delivery of cars as well as upstream products will have some small
effect on the efficiency of improvement yielding longer-term, positive economic benefits.
Therefore, we can clearly see that despite there being other sectors with a higher sensitivity
level, the automobile industry was the most one industry that seemed to be the most reasonable
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option for the german government in order to attain the goals as well as fight the effects of the
financial crisis of 2007/2008.
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Chapter 6
Conclusion
Without a doubt the economic crisis of 2007/2008 caused severe damage to countries
worldwide as countries experienced a fall in GDP, production, trade, and employment. Despite
the severity of the crisis, some countries seemed to recover quickly, while others needed a much
longer time to recover from the impacts of the economic crisis. Inpite of the diversity in the
speed of recovery between the countries, two things remained the same - the effects are long
lasting in the form of a country’s public debt and a pemanent loss of potential output.
But how come that some countries decided to respond quicker to the effects of the economic
crisis of 2007/2008 than other countries? We discovered that the difference in speed of
responding to the effects of the crisis occured due to several reasons: diversity in institutions
(industry structure, size, etc.), economic zones, and free riding. Free riding is the one that stands
out the most of these three potential reasons. This is simply because it implies that some
countries tried to benefit from others, who took the risk and sufficed their financial reserves in
order to find an efficient treatment for recovery. However, this might not always be beneficial,
since we discovered that it is hard for some countries to find the treament that suits their specific
needs. Therefore, it was often better for countries to follow the trial and error principle, in case
they would have the financial reserves available to them.
Although we can see that it is not easy to find a general cure for this specific issue. One
thing, however, was the main focus for all countries: to restore consumer’s confidence in the
financial markets and to have positive economic growth. From a macroeconomic point of view,
economists believed that this can be achieved via a stabilisation policy, which can be done via
monetary or fiscal policy. Despite the fact that there are in general two option, fiscal policy
seemed to be the only option available to Germany out of these two, due to the fact that
Germany is part of a monetary union – fixed exchange rate regime and a high mobility of
capital.
Fiscal policy can occur in two forms: government spending (direct purchases or transfers) and
tax cuts. While both forms have their advantages and disadvantages, Germany decided to use
a government spending program in the form of direct purchases. This program started January
19th, 2009, and was known as the car scrappage program (in German “Abwrackprämie“).
While the program seemed to be well-funded and promote economic growth along other things,
it only lasted till September 2009, when the €7 billion budget was exhausted. Depite the fact
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that the program was so short-lived, it encouraged the purchase of roughly 2 million new cars
(Kaul et al. 2012). Especially the small and upper small car market segments seemed to have
benefited greatly from the program, as they formed roughly 84% of the newly registered cars
(Böckers, Heimeshoff and Müller 2012).
In fact, the BAFA41 (2010) claimed in their final report that this program should inspire
other countries to follow similar policies, due to the fact that it was successful in spuring domestic
demand as well as reducing CO2 emissions. With regards to emissions, the IfEU42 dicovered
that the program was responsible for a decrease of CO2 emissions by nearly 50% (BAFA 2010).
Despite the fact that there is already a lot of evidence showing that the program was a success,
we wanted to get our own impression about the program and therefore attempted to evaluate
it via Leontief’s input-output analysis. Although we are aware of the fact that this model will not
solve the issue of finding a general treament, using this model seemed to be lucrative as several
economists applied the model for similar scenarios and got strong results. In fact, the inputoutput model enables the user to study the industrial structure of the domestic and foreign
markets, as well as to analyse trade influence and sector interdependence via displaying a
country’s economy as a whole. Thus, we believe that the model should be well-suited for the
purpose of this thesis - to study the effects of the program on Germany and its neighboring
countries with respect to output and employment. As a matter of fact, once we calculated finaldemand multipliers, the results proved that the car scrappage program had been very successful
with regards to stimulating the national automobile industry. In fact, Tble 5.1 and Figure 5.2
show that even if we allow for import leakages to occur, the German car producers are the ones
that benefit the most from the car scrappage program. In addition, Table 5.3 shows that in
terms of sensitivity level ranking the automobile sector is among the top options during 2009.
In fact, a high level of sensitivity allows the government to stimulate the automobile industry
and other sectors of the economy quite a lot with just a small amount of financial investment.
Lastly, we provided evidence that showed that the automobile industry was the best option for
the German government to invest in during 2009, despite the fact that there were two
alternative options – water transport and food, beverages, and tobacco sector.
Although we discovered quite a lot in our study, we were not able to study the long terms
effects of the German car scrappage program on other aspects of the German economy, such

BAFA is the acronym for “Bundesamt für Wirtschaft und Ausfuhrkontrolle” (Ministry of Economic Affairs).
IfEU is the acronym for “Institut für Energie- und Umweltforschung Heidelberg GmbH“ (Insitute for Energy
and Environmental research). In fact, this study was created for the Federal Ministry for the Environment, Nature
Conservation, Building and Nuclear Safety.
41

42
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as trade impacts, practices of other programs, etc. Therefore, our research suggests continued
investigation on this program and its effects will yield further insights.
In addition, the CPA classifications lacked to provide us with data relevant to study, which
type/brand of cars was bought the most or whether the fact that Germans experienced small
budgets, signal motives, and rising oil price had anything to do with their decision-making. As
for the brands of cars, we refer you to take a look at the final report of BAFA. This report lists
the total number of annual and new cars that were bought during the program as well as the
number of old cars that were scrapped in order to attain the subsidy according to their brand,
size, and environmental efficiency. However, as for the incentives behind the purchases, we lack
any information. Thus it could be interesting for future research to find out whether people in
Germany bought small cars since they had small budgets, tried to avoid signaling or showing
that they had money, rising oil prices or truly because of the car scrappage program.
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Appendix
Government debt
General government gross financial liabilities as a percentage of GDP

Table 1.1: General government gross financial liabilities as a percentage of GDP
2008

2009

2010

2011

2012

2013

2014

2015

Australia

13.9

19.4

23.6

27.0

32.1

33.1

35.2

Austria

68.7

74.3

78.8

80.6

86.0

83.4

90.0

89.5

Belgium

92.6

101.0

100.9

104.1

106.4

106.7

106.8

105.4

Canada

74.7

87.4

89.5

93.6

96.1

93.6

94.2

93.6

Czech Republic

34.4

40.8

45.2

48.2

55.7

57.1

58.8

60.9

Denmark

41.4

49.3

53.1

59.9

59.3

55.2

56.5

59.3

8.5

12.6

12.4

9.6

13.3

13.1

13.0

12.7

Estonia

35.9

Finland

40.3

51.8

57.9

58.2

64.0

66.4

69.3

70.1

France

79.3

91.4

95.7

99.3

109.3

112.6

115.1

116.1

Germany

69.9

77.5

86.2

85.8

88.5

85.9

83.9

79.8

122.5

138.3

157.3

179.9

167.5

186.0

188.7

188.2

Hungary

77.2

86.4

87.7

86.8

90.0

89.4

90.3

90.1

Iceland

76.4

94.5

100.1

106.8

103.7

97.9

96.0

91.3

Ireland

50.1

71.1

88.5

103.9

127.8

134.6

133.1

132.0

Israel1

72.9

75.3

71.5

69.7

68.2

67.8

67.6

67.0

Italy

118.9

132.4

131.1

124.0

142.2

145.5

147.2

147.4
232.5

Greece

Japan

171.1

188.7

193.3

209.5

216.5

224.6

229.6

Korea

28.3

31.0

31.8

33.3

34.8

36.5

37.9

39.0

Luxembourg

19.3

19.2

26.2

26.3

30.2

30.3

31.6

33.5

Netherlands

64.8

67.6

71.9

76.1

82.7

86.2

87.5

87.7

New Zealand

28.7

34.0

37.8

41.3

42.4

40.6

39.3

38.1
39.6

Norway

55.2

49.0

49.3

33.9

34.7

35.6

36.7

Poland

55.5

57.6

62.2

63.0

62.3

63.8

56.8

58.4

Portugal

80.8

94.0

104.0

118.4

134.6

139.4

141.3

142.2

Slovak Republic

32.2

40.4

45.9

48.3

56.9

59.3

59.1

60.1

Slovenia

28.9

43.3

47.6

51.2

61.6

80.5

85.9

89.7

Spain

48.0

63.3

68.4

78.8

92.6

104.0

108.5

111.5

Sweden

48.3

50.2

47.3

47.6

46.7

47.1

48.5

48.3

Switzerland

48.3

47.5

46.2

46.3

46.5

46.2

45.9

45.3

United Kingdom

57.3

72.1

81.7

97.1

101.6

99.3

101.7

103.1

United States

72.6

85.8

94.6

98.8

102.1

104.3

106.2

106.5

Euro area (15 countries)

78.0

88.8

93.9

95.9

104.4

106.7

107.7

106.9

OECD-Total

79.9

91.2

97.5

102.1

107.1

109.5

111.1

111.2

Last updated:
4 June
2014; disclaimer:
http://oe.cd/disclaimer
Source:
(OECD
Economic
Outlook
No. 95, 2014)

Note: For more information, see OECD Economic Outlook Sources and Methods (http://www.oecd.org/eco/sources-and-methods.htm ).
1. Information on data for Israel: http://oe.cd/israel-disclaimer.
Source: OECD Economic Outlook No. 95 (database)

http://dx.doi.org/10.1787/gov-debt-table-2014-1-en
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4. GROWTH PROSPECTS AND FISCAL REQUIREMENTS OVER THE LONG TERM

Box 4.3. The effect of the crisis on potential output (cont.)

Figure 1.2: Percentage reduction in potential output per capita relative to a pre-crisis counterEstimated effects of the crisis on the potential output of OECD countries
factual scenario

Percentage reduction in potential output per capita relative to a pre-crisis counter-factual scenario
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Source: OECD Economic Outlook 95 long-term database; and OECD calculations.
1 2 http://dx.doi.org/10.1787/888933050028
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negative impact of the crisis is above 10%, mostly reflecting lower trend productivity. The largest rise in the
5
structural
unemployment rate occurs in Spain, but the effect is partly counterbalanced by higher trend
productivity,
likely the consequence of a shift of production away from construction.
0

10
5
0

Conversely, for Israel, Turkey, Germany and Australia, the estimates of current potential output exceed
-5
the counter-factual mainly due to higher participation or lower structural unemployment than suggested
by-10
the immediate pre-crisis period. These latter results may be the consequence of previous labour market
reforms (especially Germany) or the continuation of social trends in participation (especially rising female
-15
participation
in Turkey and Israel) largely unaffected by the crisis, and illustrate the difficulties of
constructing
a reliable counter-factual.
-20

-5
-10
-15
-20

ISL

GRC

SVN

HUN

EST

CZE

IRL

FIN

SVK

PRT

GBR

ITA

DNK

USA

ESP

SWE

KOR

NOR

BEL

NLD

JPN

MEX

NZL

CHE

CAN

POL

FRA

AUT

AUS

DEU

ISR

TUR

The negative effect on participation is estimated to be greatest in Denmark, Iceland, Japan, Slovenia and
-25
-25
the United States for which, judged relative to the immediate pre-crisis period, it could have subtracted
between 3 to 4% from potential output. On the other hand, much of this fall may be explained by
demographic trends; holding age-specific participation rates at their pre-crisis levels would explain most (for
Source: OECD
(OECD
Economic
Outlook
95 long-term
database,
2014) and Slovenia) of the aggregate fall in
Source:
Economic
95 long-term
database;
and
OECD
Denmark,
Japan
and Outlook
the United
States)
or
more than
half calculations.
(Iceland
1then
2
http://dx.doi.org/10.1787/888933050047
participation. If the adverse effect on labour force participation is ignored,
the
estimate of the effect
of the crisis on potential output in 2014 falls: from 5 to 2½ per cent for the United States; from 2¾ to ¾ per
cent for Japan; and from 3¼ to 2¼ per cent for the aggregate OECD.

as well as the impact of fiscal consolidation in advanced economies and
enhanced welfare policies in emerging economies on saving, global
imbalances, indebtedness and capital accumulation via changes in the
221
cost of capital. Over a time horizon covering several decades, these
structural conditions and policies are likely to evolve, and so the baseline
scenario incorporates a number of policy developments seen as probable
in several areas (i.e. it is deliberately not a baseline assuming “unchanged
policies”). While these policy changes are significant, there remains
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considerable scope for further structural reforms to improve trend

Remarks: Estimated effects of the crisis are measured relative to a counter-factual scenario in which trend
growth,(2000-07)
as explored
in variant
scenarios
(see below).
productivity continues at its pre-crisis
trend
growth rate;
the structural
unemployment and trend
participation rates remain at their pre-crisis (2007) levels.
Beware, cross-country
In the following sections, GDP and GDP per capita are compared
comparisons are distorted across countries. However, it is important to be aware that such
51
by statistical issues… comparisons are distorted by two statistical issues, namely the patchy
43

switch to the new system of national accounts and recent updates to
Purchasing Power Parities (PPPs).

Table 1.4: The pros and cons of Monetary and Fiscal policy
Monetary policy
Pros
Cons
Controlling Inflation via
Risk of Hyperinflation
interest rate targeting
Can be implemented
Cannot be specified on
quite easily
individual industries
Central banks act
independently and
Technical limitations
remain politically neutral

Fiscal policy
Pros
Cons
Government spending
Budget Deficit
towards specific industry
Discourage Negative
Taxation due to political
Externalities via taxation
motivation
Long Time lag

Weaker currency can
boost exports
Short Time lag

Table 2.1: Summary of Monetary and Fiscal policy effects in open economies

Monetary policy
Fiscal policy

Small open economy, perfect capital mobility
Fixed exchange rates
Flexible exchange rates
Strong, exchange rate impact
Impotent, no independent effect,
augments direct effect of policy on
consistent with trilemma
domestic spending
Impotent, international crowding
Strong, fiscal policy gains control
out augments domestic crowding
over money supply
out
Large open economy, imperfect capital mobility
Fixed exchange rates
Flexible exchange rates

Monetary policy

Impotent, same as in small open
economy

Strong, with more exchnage rate
effect than in small open economy

Fiscal policy

Strong, but not as effective as in
small open economy

Impotent, as in small open
economy

Source: (Any open economics textbook, such as “Principles of Economics“ by Mankiw, 2011)
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S − Sports Coupés

M − MPV

J − SUV

F − Luxury Cars

E − Executive Cars

D − Large Cars

B − Small Cars

C − Medium Cars

800

Appendix 1: Data

Table 7: Number of Purchases over Car Brands and Car Dealers

600

Number of Purchases

1000

9.1

Appendix
A − Mini Cars

9

1200

Figure 3.1: Number of Purchases over Time by EU-Vehicle Class

2

5

Total

Dealer 1
0
2166
0
0
0
0
Dealer 2
1464
0
0
0
0
0
Dealer 3
0
1499
0
0
0
0
Dealer 4
0
0
0
0
1868
0
Purchase 0
Dealer 5
0
0 Year of294
0
0
2009
2009 0
other 719
Dealer 6 2007
0 2008 0
0 CC 146
Total
1464
3665
294
146
1868
719
Source: 44(“The Incidence of Cash for Clunkers“ by Kaul et al., 2012)

2166
1464
1499
1868
294
2010
865
8156

0

200

1

Car Brand
3
4

6

400

Car Dealer

Note: A, B, C, D, E, F, J, M, S are auto segments according to the EU-car classification. CC is
a dummy variable indicating whether the buyer of a car received the scrappage subsidy (CC = 1).
2009 CC are car purchases in 2009 involving the scrappage subsidy, 2009 others are non-subsidized
purchases. SUV stands for Sport Utility Vehicle, MPV for Multi Purpose Vehicle

Table
8: 1:
Number
of of
Purchases
over
Month
ofbyall
Years,
2009
by CC
Figure
Number
Purchases
over
Time
EU-Vehicle
Class
Table 3.2:
Number
of Purchases
over Month
of
all
Years,
2009
by CC

Month of Purchase

Year of Purchase and Clunker’s Prime
2007
2008
2009
2009
2010
NonCC
CC

1
103
109
115
25
2
85
132
139
93
3
162
175
183
206
4
154
225
157
200
5
147
159
115
221
6
142
156
198
10 172
7
118
149
129
192
8
116
85
107
150
9
140
115
136
102
10
109
145
145
100
11
134
120
137
41
12
144
115
130
13
Total
1554
1701
1649
1541
Source: (“The Incidence of Cash for Clunkers“ by Kaul et al., 2012)

101
120
230
159
183
166
133
133
129
143
114
100
1711

33
Remarks: Note: A, B, C, D, E, F, J, M, S are auto segments according to the EU-car classification. CC is a dummy
variable indicating whether the buyer of a car received the scrappage subsidy (CC = 1). 2009 CC are car purchases
in 2009 involving the scrappage subsidy, 2009 others are non-subsidized purchases. SUV stands for Sport Utility
Vehicle, MPV for Multi Purpose Vehicle
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Classification of Education (ISCED) classification to define low, medium and high skilled labour. The
definition of skills is given in Table 1. For more information on ISCED, see
http://www.uis.unesco.org/Education/Pages/international-standard-classification-of-education.aspx

Table4.6:
7.2 Definition
WIOD
SEA
Table
Definitionofofskills
skillsinin
WIOD
WIOD
skill-type
Low
Low
Medium
Medium
High
High

1997
ISCED
level
1
2
3
4
5
6

1997 ISCED level description

Primary education or first stage of basic education
Lower secondary or second stage of basic education
(Upper) secondary education
Post-secondary non-tertiary education
First stage of tertiary education
Second stage of tertiary education

Source: (“The WIOD: Contents, Sources and Methods“ by Timmer et al., 2012)

Data has been collected for both the number of workers, and their wages. If available the data refers to all
workers including self-employed and family workers, but mostly they refer to employees only. This is
indicated for each country in the country source notes below. Numbers refer to numbers of workers and
do not adjust for differences in hours worked. The latter is preferable, but based on the available evidence
there is no clear relationship between hours worked and skill-level.
In principle, data is constructed for the period from 1995 to 2009. Annual availability of data differs
across countries. Also, data on wages is scarcer than for number of workers and more imputations have to
be made. For each country we have at least one observation of wages in this period, to ensure that
country-specific skill-premia are reflected in the data, and match with the definition for quantities. For
most countries we have at least three observations across the period to reflect the changes in skill premia
that take place over time.
The level of industry detail also varies across countries and depends crucially on the sample sizes of the
surveys on which our estimates are based. Quantity data by skill type is available for at least 14 industries
in all countries, up to 35 in some (e.g. India and Mexico). In order to derive shares for all 35 WIOD
industries we assume that the skill distribution of workers in sub-industries is similar as the shares for
more aggregate industries.
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