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his paper investigates the potential of a mutually beneficial cooperation between the

public and the private sector in the area of waste management. We thereby leave the

context of traditional private-public-partnership projects and address the issue of ap-

propriate framework conditions set by the public authorities through directives, acts and

ordinances, which then open interesting investment opportunities for private fi-nance and

private capital. The paper makes use of the concept of Integrated Waste Management and

analyses the interaction of the public and private sector by means of case studies, most of them

taken from Germany.

JEL Classification codes: G20, Q28, Q53, QS8

1. Introduction

Public-Private-Partnership (PPP) Projects have
played an increasing role in the cooperation between
the public and the private sector in most industrial-
ized countries since the early 1990s. When the govern-
ment of the United Kingdom introduced the Private
Finance Initiative (PFI) in 1992 as a systematic ap-
proach to public private partnerships with a focus on
“value for money”, an appropriate allocation of finance
and risk should open alternative ways of procuring
public sector facilities — so far the idea. Representatives
from all parts of society thereafter considered PPP in
general and PFI in particular as innovative instruments

to stimulate private investments in infrastructure and
participation of the private sector in public projects
with a favorable outcome for both the private and the
public sector.

Despite numerous successful projects, there nev-
ertheless have been some spec-tacular failures of PFI
projects with serious impacts on, e.g., health services in
Scotland (cp. Hellowell and Pollock (2007)). For some
health care specialists, PFI meanwhile comes to stand
for “Profiting from Illness” and no longer for “Private
Finance Initiative”. After some of these PFI projects
failed, the public sector had to bail out the private part-
ners, and carry the financial burden including further
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financial risk. The question therefore arises, whether
PFI s, in principle, a meaningful instrument for the en-
vironmentally sensitive area of waste management with
potential hazards for public health. Put in a more gen-
eral way, should waste management be open for private
capital and private finance beyond simple waste collec-
tion and perhaps waste segregation and incineration?
If so, how can we then establish framework conditions,
which allow a fruitful cooperation between the public
and the private sector without repeating the mistakes
of earlier PPP and PFI projects?

All over the world more and more politicians and
engineers concerned with the state of the environment
on both a local and a global level, consider waste man-
agement today to be of utmost importance for environ-
mental protection and to constitute one of the central
fields of environmental policy. After all it is true that
quite a few challenging environmental problems in
industrialized countries, such as groundwater, air and
soil pollution, result from a careless handling of not
only hazardous waste often decades ago. Moreover,
emerging economies with their high growth rates typi-
cally face a rapidly increasing burden of waste in general
and of packaging waste in particular. An environmen-
tally sound and economically feasible concept of waste
man-agement is therefore in the interest of all countries
and their citizens — due to the public goods character of
many environmental issues, such as a reduction of the
emission of greenhouse gases, for example.

Thus, we have the issue of environmental protection
in general and waste management in particular with
their public goods character, opposed by private fi-
nance and private capital, constituents of a pure market
economy. A careful analysis is required to determine
the framework conditions for successful PFI projects in
this area, with innovative and profitable investment op-
portunities, which at the same time help to protect the
environment.

This is, therefore, the approach followed in this pa-
per: in the context of Integrated Waste Management,
we consider framework conditions established by pub-
lic authorities through directives, acts and ordinances,
which open the doors for private finance in general and
private business companies in particular. The coopera-
tion between the public sector and the private sector
emerges then and takes place on a qualitatively new
level in comparison to “standard” PPP and PFI proj-

ects. The public sector sets detailed rules in order to
protect the environment and to attract private finance
and private business; the private sector comes in with
innovative, fresh ideas and business plans, which finally
support the endeavors of the public sector to protect
the environment.

The next sections contain a brief presentation of the
fundamental concept of Integrated Waste Manage-
ment followed by an outline on the relative positions
of Integrated Waste Management and the Private Fi-
nance Initiative in economics. The sections on reduc-
tion, reuse, and recycling strategies for municipal waste
— mostly packaging waste — will offer case studies, the
majority of them from Germany.

2. Integrated Waste Management

Some twenty years ago, a “new thinking” on “waste” has
started and the concept of waste has since then gained
considerable interest, not only from an environmental
point of view, but also from an economic point of view.
Following this new thinking, we should integrate waste
into the economic system as part of the fundamental al-
location problems. More precisely, waste which we do
not produce in the first place, or waste which we reduce
by segregating and diverting some fractions to other
purposes, helps to save scarce resources. The same is
true of formerly discarded materials or commodities,
which we now decide to reuse; and, finally, recycling
activities can contribute to establishing potentially in-
teresting markets for secondary commodities, such as
compost for agricultural purposes or specific construc-
tion elements from recycled composites, or markets for
energy from renewable sources such as biodegradable
components of municipal solid waste.

In this sense, Integrated Waste Management
(IWM) becomes a proper part of an economic system
in general and a market economy in particular. The pri-
mary goal is then to identify optimal levels of reducing,
reusing or recycling waste, optimal levels of the three
“R’. The optimality concept is that of Pareto Optimal-
ity, governing market oriented economic systems. For
practical purposes, IWM then typically means to re-
duce waste whenever possible, to promote the manage-
ment of all materials to their highest and best use, to
regulate the handling, processing and disposal of solid
waste, thereby protecting the environment.
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Nevertheless, the resulting solution should and has
to respect the local conditions in a particular country,
even the “interest” of waste-pickers in various develop-
ing countries, who can play an active role in reducing in
waste, should not be neglected. Moreover, this solution
depends on the current state of the environment, the
economic growth process of the country in consider-
ation, the innovative potential of the industry, and the
political and economic relations to international part-
ners. It therefore leaves some room for the implemen-
tation, and the details of the implementation are then
dependent on the characteristics of a particular country
or region. Put the other way round, it is, in general, not
meaningful to try to implement the detailed concept of
IWM of one country in another one, especially if the
two countries differ substantially in terms of their eco-
nomic development.

With respect to packaging waste this is also the
framework provided by the European Directive on
Packaging and Packaging Waste of 1994, amended 9
March 20085, which aims at harmonizing national mea-
sures while at the same time stating some fundamen-
tal principles concerning waste management. Article 1
(“Objectives”) thus reads:

1. This Directive aims to harmonize national measures
concerning the management of packaging and packag-
ing waste in order, on the one hand, to prevent any im-
pact thereof on the environment of all Member States
as well as of third countries or to reduce such impact,
thus providing a high level of environmental protection,
and, on the other hand, to ensure the functioning of the
internal market and to avoid obstacles to trade and dis-
tortion and restriction of competition within the Com-
munity.

2. To this end this Directive lays down measures aimed, as
a first priority, at preventing the production of packag-
ing waste and, as additional fundamental principles, at
reusing packaging, at recycling and other forms of recov-
ering packaging waste and, hence, at reducing the final
disposal of such waste.

Article 8 of this directive outlines the marking and iden-
tification system for packaging material. The “Green
Dot”, which is meanwhile in use in many countries,
facilitates collection, reuse and recovery including re-
cycling of packaging waste. Again, each participating
country can, under the framework conditions of this
directive, arrange its own system of waste management,

taking thus care of its local economic, geographic or de-
mographic conditions.

3. The Private Finance Initiative and
Integrated Waste Management

This section explores and analyses briefly the roles of
both the public and the private sector in general, and of
both IWM and PFI in particular in a mutually benefi-
cial cooperation in the area of waste management.

On the one hand, waste management with its ef-
fect on public environmental commodities is a difficult
arena for private business companies. Due to the public
goods character, we should not expect the private sector
of the economy alone to handle the allocation problem
satisfactorily regarding this context. Consequently, pri-
vate capital and private finance will typically not enter
this field without any modifications to the framework
conditions. The public sector should therefore issue —
as a minimum requirement — appropriate environmen-
tal standards and guidelines for waste management.

On the other hand, it is important to note that the
public authorities will in general not have the detailed
information required to achieve an optimal level of the
three “R” right away; it is rather advisable to bring in the
private sector with all its detailed in-formation gathered
on and disseminated through markets.

The role of the public sector is therefore important,
should however be restricted to setting the framework
conditions for functioning markets. Of course, the
public authorities should respect environmental issues
regarding waste management with leaving sufficient
room for private finance and private companies. Such
a policy will open investment opportunities and attract
private capital without requiring holding structures
jointly established, or operations run jointly with the
private sector or under contract.

Thus, in contrast to the usual meaning, PFI in the
context considered here does not refer to any kind of
outsourcing or contracting in the broader sense with
all the financial risk and the unsolved environmental
problems falling back to the public sector, if the pri-
vate partner goes bankrupt. Nor does the provision
of services at substantially higher cost than originally
planned pose a serious problem (cp. again Hellowell
and Pollock (2007)). It rather refers to establishing ap-
propriate framework conditions, which allow private
companies to set up business and contribute thereby
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more effectively towards an optimal solution of the al-
location problems regarding waste management. In this
way, private information available in private institutions
and companies will lead to an effective structure and ef-
ficient solution of the optimality problem of IWM, the
problem of the three “R”.

The next sections will now explore this approach to
public-private-partnership projects in waste manage-
ment by means of case studies.

4. Reduction Strategies

The central question addressed in this section refers to
investment opportunities in waste management related
to reduction strategies for solid municipal waste, most-
ly packaging waste. Current strategies often observed
and applied in industrialized countries with a high en-
vironmental awareness include individualized charges
on household or industrial waste depending on com-
position and weight, surcharges on excessive weight or
additional waste bags etc.

The environmental feasibility of these strategies in
particular and of monetary punishment and reward
systems in general depends critically on environmental
awareness in combination with the availability of so-
called “avoidance strategies”, strategies to avoid finan-
cial payments for waste collection, for example. Low
environmental awareness together with relatively high
tees for legal waste disposal can lead to the disposal of
household waste in forests or in waste containers locat-
ed on the rest areas along highways. Sometimes, waste
“disappears” illegally to developing countries with no
guaranty for a treatment, which is appropriate regard-
ing the goal to protect the environment, but probably
more expensive than this kind of “export”. This hap-
pened, for example, when waste from German house-
holds and business companies ended up in South-East
Asia a couple of years ago.

In such an unreliable context, it is clearly difficult to
define and develop investment opportunities for private
capital in the context outlined above. Opportunities for
profit-generating entrepreneurial activities will prob-
ably remain scarce under such framework conditions.

An attempt to reduce organic household waste in
Cambodia through composting biodegradable frac-
tions provides a more concrete, although unsuccess-
ful case. An empirical study conducted in Cambodia
by the Royal University of Agriculture (cp. Visalsok

(2008)) demonstrated that a careful analysis of the rel-
evant “potential” markets is necessary in order to allow
the successful operation of business companies in this
area. The lesson learned from this study is that it is typi-
cally not sufficient to fix a “market price” for compost
without carefully analyzing demand and supply for
compost.

A somewhat different approach in Germany builds
upon the “Green Dot” label, which is, as mentioned
above, meanwhile in use in many European countries
and abroad. The take-back requirement, postulated by
the European Directive on Packaging and Packaging
Waste, refers to all kinds of used packaging such as cans,
composites, cardboard, and glass containers. The Ger-
man “Packaging Ordinance” of 1991, amended 19 July
2007, repeats in Article 1 the recommendations of the
European directive:

“The purpose of this Ordinance is to avoid or reduce
the environmental impacts of waste arising from packag-
ing. Packaging waste shall in the first instance be avoided;
reuse of packaging, recycling and other forms of recovery
shall otherwise take priority over the disposal of packaging
waste.”

The “take-back requirement”, the obligation to ac-
cept returned sales packaging, follows again the pre-
scriptions of the European directive. Article 6 (1) of
this ordinance states:

“The distributor shall be obliged to accept free of charge
used and emptied sales packaging returned by the final con-
sumer at or in the immediate vicinity of the place of actual
transfer, to consign it to recovery... The recovery require-
ments may also be met by reuse or transfer to distributors
or manufacturers ...”

Finally, the regulation, which opens interesting and
financially attractive investment opportunities in this
context, is formulated in paragraph 3 of Article 6:

The obligations pursuant to paragraphs (1) ... shall not
apply to packaging in respect of which the manufacturer or
distributor takes part in a system which, to an adequate ex-
tent, guarantees the regular collection of used sales packag-
ing from or in the vicinity of the final consumer throughout
the catchment area of the distributor subject to paragraph
(1)... The system pursuant to the first sentence shall be co-
ordinated with existing collection and recovery systems run
by the public authorities responsible for waste management
in whose area it is set up. Such coordination shall take place
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in writing between the system operator and the public waste
management authority. ...”

The Duales System Deutschland GmbH (DSD
GmbH), established in 1990, has since then handled
the take-back obligations for sales packages on behalf of
its customers from the industrial and retail sectors. The
“Green Dot” on a package in Germany is also a financ-
ing symbol signalling that a licence fee has been paid
for collecting and sorting the package concerned. DSD
GmbH has been quite successful, as a private business
company but also in terms of environmental protec-
tion. The following diagram (taken from www.gruener-
punkt.de) shows that the recovery and recycling targets
stipulated by the Packaging Ordinance were again ex-
ceeded in 2007:

Section 6), including the development of appropriate
equipment and machinery and including the necessary
services.

DSD GmbH itself turns out to be a profitable invest-
ment opportunity for private capital, not to mention
the numerous recycling companies operating under
the roof of the company: the business figures for 2006
reveal that the company’s turnover was at 1.2 billion
Euros with an operating result of 6.5 million Euros after
taxes.

There is just one small problem: today the principal
shareholder of DSD GmbH is the private equity com-
pany Kohlberg Kravis Roberts & Co. (KKR), which
took over DSD GmbH in 2004. Besides DSD GmbH
there only are few other companies satisfying the re-
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Thus, the public sector with the Packaging Or-
dinance has considerably contributed towards the
reduction of waste: the annual consumption of sales
packaging per German citizen has dropped since 1991
in addition to savings in packaging materials due to the
reduction in weight, due to the waiver of secondary
packaging, and due to refillable packages. Moreover,
the Packaging Ordinance has opened investment op-
portunities for private capital, particularly in the areas

of waste collection, segregation and recycling (cp. also

quirements of Article 6 (3) of the Packaging Ordi-
nance. The Landbell AG was founded in 1995 and is
today one of the few competitors of DSD GmbH. With
a total turnover of a little bit over 100 million Euros in
2006 it remains, however, a relatively small competi-
tor. Moreover, in 2006 Interseroh AG was granted the
right according to Article 6 (3) of the Packaging Or-
dinance. It aimed at a market share of 15% in 2007. As
a consequence, DSD GmbH is still considered to have

an almost monopolistic position in Germany with re-
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spect to the handling of the take-back requirement for
sales and transport packaging.

This last issue could be taken as a somewhat prob-
lematic consequence of the framework conditions set
by the public authorities. It is obviously difficult to es-
tablish a competitive environment with a multitude of
private companies engaged in recovering and recycling
packaging waste. On the other hand, the fact that some
small competitors could set up and establish their busi-
nesses in this area should be interpreted as a develop-
ment in the right direction.

5. Reuse Strategies

Similarly, the central question addressed in this section
refers to investment opportunities related to reuse strat-
egies in waste management. Reuse, of course, means us-
ing a product, which is then no longer “new”, more than
once, either for the same or for an alternative purpose.
Perfect examples are donations of used commodities to
charity, markets for used goods in general and markets
for used cars for households and companies in Central
and Eastern Europe in particular.

We will now study and analyze the case of refill-
able drinks packages, which fits into the context of re-
use strategies, in more detail. The background is again
the German Packaging Ordinance, this time, however,
the earlier versions enacted in 1991 and the years im-
mediately thereafter. Article 8 (“Obligation to Charge
Deposits...”) of the Packaging Ordinance of 1998 (ob-
serve that the “DM” was still the currency in use in Ger-
many at that time) states in the first paragraph:

“Distributors who put liquid foodstuffs into circulation
in drinks packaging, which is not reusable packaging, shall
be obliged to charge the purchaser a deposit of at least DM
0.50 including turnover tax per drinks pack; a deposit of at
least DM 1.00 including turnover tax shall be charged if the
net volume exceeds 1.5 litres. The deposit shall be charged
by each further distributor at all levels of business until de-
livery to the final consumer. The deposit shall be refunded
on acceptance of the returned packaging....”

And paragraph 1 of Article 9 (“Exemption from the

Obligation to Charge Deposits ...”) refers to paragraph
3 of Article 6, already mentioned above:

“§ 8 shall not apply to packaging in respect of which the
manufacturer or distributor takes part in a system pursu-
ant to Article 6 paragraph. 3...”

And paragraph 2 of this article continues:

“If, for the categories beer, mineral water (... ), carbon-
ated soft drinks, fruit juices (... ) and wine (... ), the com-
bined proportion of drinks packaged in reusable packaging
in the area of validity of this Ordinance in a calendar year
falls below 72 percent, a new survey of the relevant reusable
shares shall be made for the 12-month period following the
announcement. If this shows that the reusable share in the
territory of the Federal Republic is less than the percentage
laid down in sentence 1, the decision pursuant to Article
6 paragraph 3 shall be deemed to be revoked with effect
from the first day of the sixth calendar month following the
announcement pursuant to paragraph 3 in respect of the
drinks sectors for which the reusable share determined in
1991 is not reached.”

In short, these regulations mean that no deposit on
one-way drinks containers will have to be charged as
long as the combined proportion of drinks packaged in
reusable packaging does not fall below 72%, the actual
proportion in Germany in 1991; and the idea of these
articles and paragraphs was to promote “ecologically
advantageous” drinks packaging. Interestingly, if it had
worked this way, then these regulations could have cre-
ated a business environment open for investment op-
portunities in the context of equipment and logistics
for refillable bottles and other reusable drinks contain-
ers.

But the actual development of the combined pro-
portion of refillable drinks packages in Germany shows
that something went wrong:
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Obviously, the incentive structure associated with
the framework provided by the earlier versions of the
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Packaging Ordinance did not and does not support
the goal intended with these regulations. As a conse-
quence, in 2003 the German government had to charge
deposits on one-way drinks containers. And since then,
the combined proportion of refillable drinks packages
has continued to decline to a level probably already be-
low 30% in 2008.

So, what went wrong with these regulations, which
were deemed to provide incentives for buying drinks
in ecologically advantageous packaging? Well, it seems
that we have to blame the requirement of a combined
proportion of drinks in refillable containers of not less
than 72% for these misguided incentives. A particular
producer, observing a stable demand for drinks in one-
way containers, does not have much of a reason to redi-
rect production to a larger share of refillable packages.
Such a change in production would for sure be accom-
panied by higher costs for new equipment and logistics
and might even lead to a reduced demand for drinks
in refillable containers. A more detailed analysis of the
underlying incentive structure reveals the Prisoners’
Dilemma and the Tragedy of the Commons:

Consider first the situation of a “small” distributor
of drinks in a situation with the combined propor-
tion of drinks in reusable packages at or slightly above
72%. The profitability of the investments required for
a higher share of drinks in refillable containers is then
not all guaranteed if sufficiently many customers prefer
drinks in one-way containers. Thus, there is not much
incentive to invest according to the provisions of this
ordinance and to raise the proportion of drinks in refill-
ables, as the effect of this small distributor on the com-
bined proportion will remain negligible anyway.

Next assume that this “small” distributor faces the
situation that the share of drinks packaged in reusable
containers is already below 72%. Again, there is no
need to care much about modifying the modal split
with respect to packaging, because one’s own effect on
the share will be small and will not raise the combined
proportion significantly, and because there will be in-
vestments in take-back equipment for one-way con-
tainers anyway.

As a consequence, the further development of the
combined share of drinks packaged in refillable con-
tainers will be driven by outside factors such as demand
for drinks in one-way containers. This demand obvi-

ously increased with the well-known consequences for
the modal split for drinks packages.

Public authorities in Germany have meanwhile re-
acted and modified the relevant articles and paragraphs
of the Packaging Ordinance: Article 8 (“Obligation
to Charge Deposits On and Accept Returned One-Way
Drinks Packaging”) states in the first paragraph:

“Distributors who put drinks into circulation in one-way
drinks packaging with a filling volume of between 0.1 and
3 litres shall be obliged to charge the purchaser a deposit of
at least 25 euro cents including value-added tax per drinks
pack. ... The deposit shall be charged by each further dis-
tributor at each distribution level until delivery to the final
consumer. The deposit shall be refunded on acceptance of
the returned packaging in accordance with Article 6 (1)
first and sixth sentence and Article 6 (2) first sentence.
Deposits shall not be refunded without accepting returned
packaging. For sales from drink vending machines, distrib-
utors shall provide a suitable system for accepting returned
packaging and refunding deposits within a reasonable dis-
tance from the vending machines. ..."

Thus, deposit charges on one-way containers are now
standard in Germany. All kind of vending machines and
machinery to take back empty one-way bottles and cans
are now in use to satisfy the needs of the customers with
great potential for private investors. Again, the regula-
tions of the Packaging Ordinance helped to establish an
environment which opened investment opportunities
for private capital — although in a way different from
that originally intended by public authorities.

6. Recycling Strategies

The reformation of waste materials into new or similar
products by recycling is typically viewed as a resource
conservation activity and — with regard to biodegrad-
able waste or combustible residual waste — an energy
savings activity.

In Germany, returned packaging material is for this
reason primarily consigned to recycling (cp. Packaging
Ordinance of 2007, Article 8 (1), last sentence). The
Duales System Deutschland GmbH organises the
collection, sorting and recycling of packages bearing
the Green Dot — with considerable success. The dia-
gram in section “Reducing Strategies” above shows that
DSD GmbH continued to exceed all recycling targets
stipulated by the Packaging Ordinance and the Euro-
pean Directive on Packaging and Packaging Waste,
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and the graphics below show construction elements

from recycled plastics and products obtained from tin-

plate recycling (taken again from www.gruener-punkt.

Thus, the framework conditions related to this leg-
islation open interesting investment opportunities for
private capital which help at the same time to protect
the environment by reducing the disposal of poten-
tially hazardous waste and by conserving resources and
saving energy.

There are, of course, some issues which deserve a
closer look. For example, paragraph 4 of Article 4 (“Ba-
sic Obligations of Closed Substance Cycle Waste Man-
agement”) of the German Closed Substance Cycle
Act stipulates:

“The obligation to recover waste is to be met to the extent
this is technically possible and economically reasonable,
especially when a market exists, or can be created, for an
extracted substance or for extracted energy. Waste recovery
is technically possible even when it requires pre-treatment.
Waste recovery is economically reasonable if the costs it en-
tails are not disproportionate in comparison with the costs
waste disposal would entail”.

These explanations and definitions leave some room
for interpretation, especially regarding the issue of the
“economic feasibility” or “economic viability” of
waste recovery (cf. Wiesmeth (2003)). The informa-
tion required to provide a clear answer to these issues
is, in general, again not available to single individuals
or the public authorities. The private sector with its
numerous consumers and producers should be invited
to contribute towards an economically and environ-
mentally reasonable solution. And that is exactly what
is happening and what is expected to happen if the
government establishes framework conditions for fa-
vourable investment opportunities in all parts of waste
management.

In this sense we shall in the remaining part of this
section focus on a rather new development regard-

ing the generation of energies from renewable sources
such as biodegradable waste — with interesting invest-
ment opportunities. Due to the Technical Instruc-
tions on Waste from Human Settlements (TASi) the
deposition of untreated biodegradable material and of
municipal solid waste containing organics is no longer
permissible in Germany since June 200S. The prac-
tice of dumping untreated waste in inadequately lined
landfills leads to soil, surface water and groundwater
contamination and to emissions of landfill gas, another
contributor to global warming. Despite all technologi-
cal progress and innovations, experience seems to show
that conventional landfilling cannot be made environ-
mentally safe in the long term.

This means that biologically degradable waste must
be treated before landfilling the residual waste. Besides
waste incineration, mechanical-biological treatment
is a process that can be used to dispose of municipal
solid waste in an environmentally sound manner. The
variants of the mechanical or mechanical-biological
waste treatment process differ in terms of their treat-
ment stages and the material streams which they gen-
erate (cp. “Municipal Solid Waste Management Report
2006”, p. 12f).

One of these is to pre-treat wastes for their environ-
mentally sound disposal in landfills. In order to prevent
biodegradation processes and their associated emis-
sions, the pre-treatment process seeks to biodegrade
the bulk of the organic constituents. In the mechanical
stages of the process, high calorific value fractions such
as plastics are removed for energy recovery, and met-
als are separated for materials recycling. The biological
treatment stages use aerobic (rotting), anaerobic (fer-
mentation) or combined processes. Anaerobic process-
es produce biogas which can be used for energy pro-
duction - from renewable sources (cp. again “Municipal
Solid Waste Management Report 2006”, p. 12f).

What are, in this context, appropriate framework
conditions for private investments? How can the pub-
lic sector create an environment which attracts private
capital while at the same time reducing environmental
pollution by treating biodegradable waste and using it
for generating energy from renewable sources?

In Germany, the Renewable Energy Sources Act of
2004 addresses this issue and helps to bring in private
finance into the large-scale generation of energy from
renewable sources. Article 1 (1) defines the goal:
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“The purpose of this act is to facilitate a sustainable de-
velopment of energy supply, particularly for the sake of pro-
tecting our climate, nature and the environment, to reduce
the costs of energy supply to the national economy, also by
incorporating long-term external effects, to protect nature
and the environment, to contribute to avoiding conflicts
over fossil fuels and to promote the further development of
technologies for the generation of electricity from renewable
energy sources’.

And the Act regulates priority connections to the
grid systems for general electricity supply of plants gen-
erating electricity from renewable energy sources and
the priority purchase and transmission of, and payment
for, such electricity by the grid system operators (cf. Ar-
ticle 2).

Paragraph 1 of Article 4 (“Obligation to Purchase
and Transmit Electricity”) defines a critical part of a
market for electrical energy from renewable sources:

“Grid system operators shall immediately and as a pri-
ority connect plants generating electricity from renewable
energy sources ... to their systems and guarantee priority
purchase and transmission of all electricity from renewable
energy sources ... supplied by such plants”.

With this article the government establishes “de-
mand” for electrical energy from renewable sources:
the grid system operators have to buy electrical energy
from those providers.

In addition to that Article S (1) regulates the obliga-
tion to pay predetermined fees, to pay a “market price”
for electrical energy supplied by renewable sources:

“... the grid system operators shall pay fees for electric-
ity generated in plants exclusively using renewable energy
sources ... and purchased in accordance with Article 4(1)

”

The fees paid for electricity produced from landfill
gas, sewage treatment plant gas and from biomass are
fixed in the following articles of the Act. Thus, the fees
paid for electricity from landfill gas and sewage treat-
ment plant gas is at least 7.67 Euro cents per kilowatt-
hour up to and including a capacity of S00 kilowatts (cf.
Article 7 (1)); and the fees paid for electricity produced
in plants using exclusively biomass is at least 11.5 Euro
cents per kilowatt-hour up to and including a capacity
of 150 kilowatts (cf. Article 8 (1)).

The graphic above shows a biogas plant in Germany
(Source: Dr. Martin Wittmaier, Bremen University of

Applied Sciences). The construction of biogas plants

has meanwhile developed into a big success story in
Germany. Companies with altogether 10.000 employ-
ees deliver such plants to all parts of the world. Observe
that in Germany alone we need an additional 1.200 bio-
gas plants such that the share of biogas is 10% of the
natural gas consumption.

In a more general context, energy from biomass and
organic municipal solid waste can make a significant
contribution to the protection of the environment by
reducing the landfilling of waste, and to oil-indepen-
dence and climate protection with clean power, heat,
and vehicle fuels. And even more important, the tech-
nology opens up new earning potentials and markets,
both domestic and international, for the waste man-
agement and power generation industry, as well as for
new market players such as the agricultural sector, if the
framework conditions, the “business environment”, al-
low and support private investments.

This context is of particular relevance for developing
countries: the World Bank is, for example, currently as-
sisting various developing countries to prepare projects
to overcome barriers to the update of biomass technol-
ogy. By installing demonstration plants the use of bio-
mass fuelled energy systems from agricultural waste
will be offered as a viable alternative to gas, oil and coal
and as a sustainable means of addressing the energy
supply problems facing rural communities and agro-
enterprises. The projects will also address the issue of
financing the gap between the capital cost of biomass
and conventional energy systems. This corresponds ex-
actly to the issue of establishing a market for electrical
energy from renewable sources by appropriate frame-
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work conditions according to the German Renewable
Energy Sources Act discussed above.

But this context is also of relevance for industrialized
countries, for innovators and entrepreneurs and for
private capital, looking for investment opportunities.
An excellent example is the startup company SunCoal
Industries GmbH, which was founded in 2007 by a
team of young engineers and managers. The company’s
vision is the technologically and economically feasible
transformation of biodegradable waste into coal on an
industrial scale (cp. www.suncoal.com). As the end
product is derived from renewable sources and, thus,
CO,-neutral, the regulations of the Renewable Energy
Sources Act apply and the operation of the company is
profiting from the obligation to purchase and transmit
electricity at a price fixed and controlled by the relevant
public authorities.

7. Conclusion

The sections on reducing, reusing and recycling mu-
nicipal waste reveal a variety of investment opportuni-
ties for private capital. The case studies demonstrate
that the public and the private sector can “cooperate”
in a way, which is beyond the cooperation in traditional
public-private-partnership projects. In these classical
PPP-projects the public sector typically invites private
companies to provide the infrastructure for or manage
public utilities such as waste collection, recovery, segre-
gation and recycling of waste.

In the cases considered here, the public authorities
set the framework conditions through directives, acts
and ordinances and, thus, create an environment, which
invites innovators, private capital and private entrepre-
neurs to set up and operate new companies. The advan-
tage of this procedure is clear: we bring in the public
sector where it is needed to overcome market failure
associated with public environmental commodities; on
the other hand, however, we open the field for private
information to flow in and enrich waste management
and thereby environmental protection with a manifold
of new and innovative ideas without risking the fall
back option of conventional private-public-partnership

projects.
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1. Introduction

At the time of writing (end-August 2008), the credit
crisis is just over one year old. At this point, it is as yet
unclear whether the worst is over or whether, as some
of us fear, there is still a long way to go until the excesses
of the past decade unwind. However, I will argue here
in favour of the following interpretation of events: that,
far from being a 3-, 4-, 5-.....sigma event triggering a
collapse in the market for asset-backed securities, the
crisis actually consisted of nothing more unusual than
the bursting of a price bubble — albeit a bubble of un-
precedented intensity and of global extent. In statisti-
cal terms, we are dealing here not with second, third, or

fourth moments, but with first moments of the distri-
butions i.e. with expected values of prices and returns.
Obviously, the distinction is not purely academic.
On the one hand, tail events are, by definition, rarely
observed, and therefore difficult to accommodate in
risk calculations. It is therefore unreasonable to expect
bankers, private investors or regulators not to make
errors which will be exposed on those few occasions
when extreme shocks occur. On the other hand, if the
crisis of the last twelve months is simply a bubble burst-
ing, implying that assets may have been mispriced even
in terms of models with normal shocks (or even in the
context of a model of risk-neutral investment), then the
agents involved cannot be so straightforwardly exoner-

* Laurence Copeland, Investment Management Research, Unit Cardiff Business School - Laurence.copeland @gmail.com
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ated. On this view, the agents who allowed the bubble
to inflate could have been expected to anticipate its
bursting and to have taken measures to protect them-
selves and their institutions against the consequences.

Specifically, the bubble I am talking about arose
from excess money creation by the US Federal Reserve
in the early years of the century. The flood of dollars
might have generated excess demand for output and
consequent inflation as US manufacturers competed
for labour. Instead, however, it simply served to create
demand for imports, which could be supplied at more
or less constant prices on world markets, largely by Chi-
nese exporters, who then used the proceeds to buy US
assets, thereby sustaining the exchange rate of the dol-
lar and preventing it from choking off the process at an
early stage. The excess liquidity in the money markets
of the USA and other major economies allowed banks
to expand lending to consumers and more importantly
to housebuyers. The latter were an exceptionally attrac-
tive market, because they seemed to offer an unlimited
stock of collateral to secure their mortgages in what
amounted to a money machine, as increased borrowing
inflated the price of houses (along with almost every
other asset class), increasing the available collateral and
thereby justifying even more borrowing.

This was a process that was inherently unstable, as
assets became more and more overpriced on any of the
standard yardsticks. In particular, yields were driven
down to unprecedented levels. At the same time, financ-
ing became ever more problematic as loan-to-value and
loan-to-income ratios were pushed to the limit. Insofar
as the situation required that house prices kept rising
(and possibly at a high or even accelerating rate), this
was the purest of bubbles.

Inevitably, much of the discussion has centred on the
mechanics involved in actually translating the increased
liquidity in US Treasury markets (where the direct ef-
fects of the Fed’s monetary policy and the indirect ef-
fect of Chinese buying were initially felt) to the supply
of loans to households: the securitisation of mortgages
and other consumer lending, the alleged connivance of
the credit rating agencies, the supine complaisance of
the regulatory authorities etc

In examining the evidence, albeit casually, I shall
look at both the USA and UK more or less interchange-
ably. For the most part, this is simply a matter of con-
venience. The evidence is largely interchangeable, since

events in the two countries have followed strikingly
similar paths, especially in the key credit and housing
markets.

2. Bubble, not risk the setting

Stage 1: Liquidity

Early in the new century, two events occurred which
might have been expected to have a negative effect on
the level of economic activity in the USA. First, the tech
stock bubble burst, ending what had been, by some
measures, the greatest bull market in Wall Street his-
tory. Within a few months, there followed the terrorist
atrocity of 9/11. The Fed’s response was unambiguous.
Notwithstanding Alan Greenspan’s famous comment
on the “irrational exuberance” of the US stock market,
the Fed supplied liquidity to an unprecedented level,
driving short rates down to the lowest levels seen since
World War II (see Figure 1).
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There may have been very good reasons to expect
monetary expansion to result in accelerated inflation,
which had been low during the 1990’s (see Figure 2), as
consumers tried to spend the excess money balances.
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Instead, with the US economy already operating at near
full-capacity output levels, the outcome was a balloon-
ing trade deficit, as the excess demand for consumer
goods was satisfied at more or less constant prices by
producers in the rest of the world, especially China
(see Figure 3), which had an almost unlimited supply
of willing recruits ready to flood out of its countryside

and into its urban industrial sector.
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Again, the process might have been self-limiting, if it
had led to a reduction in the external purchasing power
of the dollar, and consequent inflation as the dollar
value of imported consumer goods rose. This effect ap-
pears to have been mitigated, however, by the willing-
ness of foreign wealth-owners to buy dollar-denomi-
nated financial assets, in particular US Treasury bonds

(see Figure 4).
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In effect, therefore, the dollars being printed in the US
were being recycled, with foreign investors (mainly Jap-
anese at first, then Chinese and more recently oil pro-
ducers) providing American importers with the trade
credit needed to buy their exports.only to facilitate the
bubble creation. It was also to accelerate it, because
recycling the dollars to US money and bond markets
could not prevent the expansion of their high-powered
money stocks, thereby further expanding the global
oversupply of liquidity.

Note that the effect of the Asian monetary authori-
ties” policy stance was not only to facilitate the bubble
creation. It was also to accelerate it, because recycling
the dollars to US money and bond markets could not
prevent the expansion of their high-powered money
stocks, thereby further expanding the global oversup-
ply of liquidity.
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Figure 5: Loan-to-Income Ratios for UK First-Time Buyers
Source: Bank of England

Stage 2: The Bubble Inflates

The outcome was inevitably to inflate asset prices and
reduce yields, starting with US Government debt, then
via the usual portfolio substitution channels to almost
every class of financial asset across the world.

This process might on its own have produced a cri-
sis, as the bubble burst. After all, if assets had previously
been fairly priced, it is hard to see how substantial in-
creases could be justified with no inflation in output
prices and relatively little scope for real growth. For ex-
ample, in the case of equities, it was never clear why the
real dividend stream being priced in the market could
be expected to grow more rapidly than previously
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thought, nor was there any obvious reason in terms of
risk or return why the real discount rate ought to have
fallen. Likewise, it was hard to find a justification for the
unprecedentedly low yields on real estate on both sides
of the Atlantic.
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Figure6A: UK Radio of hoysehold sector debt to annualised
post-taxincome
Sources: ONS and Bank of England calculation
(a) Households’ total financial liabilities excluding secured
and unsecured debt (including bills that are due to be paid).

In order to reconcile themselves to these asset prices,
investors had to be convinced on five points:
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Figure 6B: US Household Debt Service Ratios
Source: Federal Reserve Bank

1. As the Institute of International Finance (quoted in
the Financial Times) put it:
“Abundant market liquidity led some firms to
overestimate the market’s capacity to absorb risk.
The same buoyant environment resulted in market

pressure for high returns ... and high levels of compe-
tition among financial firms.”

. Investors had to believe that the credit rating agen-

cies could be trusted to monitor the quality of debt
and the default risk facing lenders.

. Markets had to accept that by adding high-risk se-

curities in relatively small quantities to packages
of prime-quality debt, financial engineering could
indeed turn lead into gold. As long as this alchemy
worked, a near-zero quality spread could be justi-

fied.

. Investors and regulators had to believe that the nor-

mal criteria for assessing the default risk on domestic
mortgages could be brushed aside, as lenders pushed
loan-to-income ratios to record levels (see Figure 5)
with publicly-advertised LTV ratios of up to 125%.
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cal notes)

. In terms of overall household budgets, it had to be

true that consumers were capable of sustaining and
servicing unprecedented levels of debt, in spite of
signs that long-term ratios were being exceeded by a
substantial margin (see Figures 6A and 6B) and that
savings rates were already near-zero (see Figure 7).

e outcome was spectacular levels of debt and lever-

age. For example, consider the state of the stock of

lower grade (Alt-A" and subprime) US mortgages by

*

Alt-A is the class between prime and subprime.
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mid-2008 (see Table 1). First, note the size of the out-
standing balance - in total, more than US GDP - and
the fact that two-thirds is variable rate. Moreover, vari-
able rate mortgages are on average somewhat larger
than fixed rate. The implied constraint on US monetary
policy is clear, especially when we consider the data
lower down the table, notably the fact that nearly 30%

Table 1: Lower-quality us mortgages at mid-2008

Notice that high yield spreads were first to react, widen-
ing from their all-time lows a few days before the end of
June. In tandem, sub-prime mortgage values fell precip-
itately. The associated loss of nerve in financial markets
caused liquidity to contract dramatically (see Figure
10), as banks proved increasingly unwilling to lend to
each other (see Figure 11). Notice the spectacular rise
in Sterling LIBOR overnight rates relative to reference
policy rates, by over 100 basis points — essentially from
near-record lows to equally unprecedented highs.

of variable rate subprime mortgages were either in 60+
day arrears or actually in foreclosure, and barely half
qualified as current.

Stage 3: The Bubble Bursts

When the bubble burst at the start of July 2007, prices
and yields needed to go further than reversion to the
long run mean. In many cases, they needed to enforce
a rebuilding of asset levels, a return to long run balance
sheet ratios and more normal leverage ratios. Credit
spreads on corporate debt widened — but not beyond
the levels observed in past credit cycles (see Figure 8).

Asset prices fell more or less across the board (see
Figure 9), but notably more for riskier asset classes.
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Figure 9: Asset prices
Source: Bank of England, a) Series inverted, b)Sub-prine
series is the A-rated 2006 H2 vintage ABX.HE index, c) Dotted
line shows start of July 2007

Note also the even more dramatic 200-point rise in the
spread on AAA-rated UK residential mortgage-backed
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securities — a clear vote of no-confidence by the banks

in the rating system as much as in their mutual credit-

worthiness.
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Figure 10: Bank of England Liquidity Index
Source: Bank of England

The liquidity index shows the number of standard deviations from
the mean. It is a simple unweighted average of nine liquidity mea-
sures, normalised on the period 1999-2004. The series shown is
an exponentially weighted moving average. The indicator is more
reliable after 1997 as it is based on a greater number of underlying
measures.
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Figure 11: UK Spreads on interbank lending and in residential
mortgage-backed securities markets(a)
Source: Bank of England

(a) Data to close of business on 22 April 2008.

(b) Weekly five-year spread on AAA-rated UK prime residen-
tial mortgage-backed securities over Libor.

(c) Weekly average spread of three-month Libor to expected
policy rates, as implied by three-month overnight indexed
swap rates.

The latter appears to have been the critical mechanism
translating the initial shock into near-total paralysis in
the credit markets, causing the ensuing collapse in li-
quidity and leading ultimately to the steep falls in asset
prices which continue to this day.

It was widely observed at the time that the securiti-
sation of debt, which had been welcomed as a way of
dispersing risk more widely than ever before, appeared
to have been counter-productive. Instead of increasing
confidence in credit markets, dissemination seemed ac-
tually to have made banks more wary of potential coun-
terparty risk, since they had no way of knowing who
was ultimately bearing the risk of lending originated
elsewhere.
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Figure 12: UK Real Estate Prices

Outside the final markets, the major real effect of the
bursting bubble was on house prices, initially in Aus-
tralia and Spain, but real estate deflation only took hold
globally after USA house prices began to fall, followed
a few months later by UK, the rest of Europe. Figure 12
illustrates the collapse in commercial real estate prices
in UK, where the preceding boom had been of relative-
ly modest proportions. Residential property price in-
flation, which had been at record levels in the previous
three years, was slowing down throughout the second
half 0o£2007, but only turned negative during the course
of 2008. At the time of writing, the price falls appear
to be accelerating. Two self-reinforcing factors drove
the housing market down in the UK and USA: reduced
expectations of future house price inflation and the ac-
companying tightening of lending criteria as mortgage
providers attempted to raise the quality of their portfo-
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lios by reducing the supply and raising the cost to high
loan-to-value borrowers (see Figures 13 and 14).
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Figure 13: Differences between quoted interest rates on 95%
and 75% loan to value (LTV) ratio products in UK
Source: Bank of England
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Figure 14: Number of mortgage products offered by maximum
loan to value (LTV) ratio(a) in UK in 2008
Source: Bank of England

(a) Includes products for first-time buyers and those remort-
gaging. Data are end-month.

(b) Self-certification mortgages can have a range of maximum
LTV ratios, but do not require the borrower to provide

proof of income.

The upshot in the wholesale final markets was a classic
“flight to quality”, with prime borrowers only slightly

affected but lower rated borrowers facing substantially

higher spreads in the UK (see Figure 15) and across the
world.
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Figure 15: Sterling corporate bond yields and the ten-year
spot tate on government bonds'A

‘Who Is to Blame?

Obviously, any episode as painful as the current crisis
is liable to spark a search for the culprits. At one level,
this may amount simply to a need for scapegoats. But a
more important concern is to locate where the mecha-
nism linking the different markets broke down, so as
to find a way out of the present impasse and, more op-
timistically, to try to ensure nothing similar happens
again.

If the interpretation mentioned in the introduction
is correct i.e. if a crisis was predictable (though prob-
ably not its exact timing), then the question arises: why
was no action taken to prevent it occurring?

In this context, the Financial Times reports that
Deutsche Bank was betting on subprime defaults in
2006, and JPMorgan Chase hedged against a crash in
spring 2007, while asset managers such as Pimco and
BlackRock stopped purchasing some types of debt in-
struments in early 2007. In other words, the possibility
of a crisis was taken seriously by a significant minority
of major institutions. What about the others? And how
had the situation been permitted to arise in the first
place?

The key point is that financial institutions appear to
have bid up asset prices to levels that were far in excess
of anything that could be justified by the fundamentals.
Ideally, one would like to bring evidence to bear to sup-
port this assertion, but this is a task that will no doubt
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set a research agenda for years to come. In the mean-
time, the default position has to be that assets were
overpriced. For example, yields on prime real estate
were reported as low as 4.5% in 2006, a full percentage
point below the S-year sterling swap rate traditionally
used as the benchmark for property investment. On
residential property, we have seen that mortgage quality
was systematically reduced in every possible way while
yields on mortgage-backed assets were driven down.
Moreover, while there was much talk in fund manage-
ment circles at the time of the search for low correla-
tions, these were assets which must have been expected
to covary very highly with the economic cycle.

It is difficult to escape the conclusion that this was
a classic case of agency cost. The decision makers in
the financial sector often had far more to gain by tak-
ing the risks than by avoiding them. Consider the bald
facts in Table 2, which gives the outline of remunera-
tion packages paid to principals of a selection of the
largest credit crunch casualties, as reported in the press.
Whatever the detailed provisions of their contracts, top
management had in effect been given a call option on
the bank’s profits. In a sense, this would appear to be
an inevitable consequence of typical incentive schemes
based on profit sharing: managers are rewarded with a
percentage of earnings, but cannot be penalised by be-
ing forced to bear their share of the losses.

However, notice that remuneration schemes based
on the value of the firm’s shares ought to be immune
from this weakness, insofar as an efficient market will
discount the equity price to reflect the risk born by any
investment strategy. In the present case, the excessively
tolerant attitudes of the regulatory authorities and the
rating agencies appears to have been sufficient to reas-
sure the markets — at least until the crisis broke.

Considering the figures in Table 2, two questions
spring to mind.

First, faced with perfect foresight, how many people
would have acted differently? In the absence of perfect
foresight, managers ought to have foreseen some of the
dangers, but they are hardly likely to have anticipated
a worse outcome than the actual outcome — hence the
package must have been even more attractive in pros-
pect than the table suggests.

** Jones Lang Lasalle figures

Second, is it plausible that the rewards for behaving
responsibly would have been greater than these? The
question is almost rhetorical. The tech stock boom of
the 1990’s witnessed a number of high-profile casual-
ties among fund managers who resisted the pressure to
buy shares they believed and in most cases subsequently
turned out to be grossly overvalued. The implied lesson
in the fund management job market was a neat coun-
terpoint to the introduction of moral hazard into the
asset markets mentioned at the start of this article. In
essence, decision-makers in financial institutions faced
a situation where the risk-reward trade-off in their per-

Table 2: Selected remuneration packages of bank executives

Firm | Role | Salary | Payoff | Write-off
$ MILLION

onea. | b |G| # | @
I?Il.{lflslkCE Citigroup | CEO i?ij::)r 94 58000
i/hl;;liaNel Citigroup | Banker 42
| w6 [ao| [ [
12)4;;:];4 UBS Chmn | 22 unknown 60000
S\E/tterFu ups | ere o

sonal accounting was heavily in favour of risk-seeking
behaviour, while shareholders either had implicit faith
in the regulators and rating agencies or calculated that,
even if their faith was misplaced, they could safely rely
on the central banks to protect them from losses.

If indeed the incentives were perverse, the issue
becomes one of governance. The shareholders’ repre-
sentatives and/or the regulators ought to have ensured
that either the incentives were better aligned or that re-
strictions were placed on management to prevent them
maximising the value of their options by risk-seeking
behaviour. The rating agencies ought to have provided
far more accurate guidance as to the true level of risk in
assets like securitised mortgages. Most important of all,
overall governance of the banking system was at fault.
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In spite of widely-expressed misgivings in academic,
policy-making and business circles, monetary policy in
USA and UK largely ignored the run up in asset prices
in 2003-7, and thus provided the fuel for the conflagra-
tion. When the crisis broke, they felt compelled to com-
pound the errors which had created the problem, with
bail-outs on a scale unprecedented in modern times. In-
deed, I write this a few days after the largest bail-out in
history, the rescue package for the mortgage guarantee
companies, Fannie Mae and Freddie Mac, whose bank-
ruptcy would have resulted in a default measured in tril-
lions of dollars. At a stroke, the outcome is to provide
two hostages to fortune of indeterminate scale, raising
moral hazard to a new level, and at the same time mak-
ing future control of the dollar money stock more or
less impossible.

Postscript: the Dogs that Didn’t Bark

Consider the following counterfactual question: sup-
pose bank managements had behaved responsibly,
what would have happened? Specifically, suppose, at
some much earlier point in the last few years, the banks
had decided (as we have noted some did) that assets

like securitised mortgages were overpriced, that the
risks were too great relative to the rewards and/or that
the underlying real estate was overvalued. Given the
excess liquidity being supplied by central banks in UK
and, especially, by the USA, they would presumably
have invested in far lower risk securities, like gilt-edged
and AAA-rated debt, thereby driving down long rates
even further than we saw in 2004-7. The likely outcome
would have been to end the carry trade, whereby inves-
tors borrowed cheap yen to buy relatively high-yield-
ing dollar assets, or at least substantially to reduce its
attractiveness. As can be seen from the Bank of Eng-
land computations in Figure 16, during the boom years
from 2003 onwards, the carry trade was supported
by relatively high US interest rates. Without this, the
dollar might have fallen sooner and further, moderat-
ing the imbalances in international trade patterns and
probably raising the price of consumer goods in the US.
The result might have been to bring the boom to an end
sooner than mid-2007, with consequently less damage
to wealth and to the real economy. But, of course, this
is only speculation . ..
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Introduction

Corporate governance is a new issue in management
which tries to solve the problem of separation of own-
ership from management by the use of some basic
principles. This is based on the fact that as companies
develop and have more complicated performance, the
owners lose the ability to manage and control the firm
and therefore they entrust experts and qualified peo-
ple. This creates agency risk and consequently imposes
agency cost on shareholders.

Self-interested managerial behavior can take several
forms including shirking, pursuing own interests at
shareholders expense, over compensation, and empire
building that result in increase of agency risk.

When investors cannot discern the true economic
value of the firm which is partially an indistinguish-
able part of performance, the problems of information
asymmetry and adverse selection will be created.

The lack of transparent financial information results
in greater information risk being imposed on the share-
holder. Rational investors will then price-protect against
expected agency risk, effectively raising the firm’s cost
of equity capital. (Bushman and Smith, 2001).

Information asymmetry between informed and un-
informed investors makes the uninformed investors
face information risk since informed investors due to
their superior information can update their portfolios
on time (Easley and O’Hara, 2004).

Information risk influences the shareholders’ return
due to the role of market in optimum capital allocation.
Better information improves investment decisions. In-
vestors demand premium for imbalance risk stemming
from poor information. This risk will not be removed
by making portfolio. Besides the quality of information
directly influences the cost of equity capital of the firm
and is an additional risk factor (Leuz and Verrecchia,
2004).

Corporate governance encompasses a broad spec-
trum of mechanisms intended to mitigate agency prob-
lem by increasing the monitoring of managements’ ac-
tions, limiting managers’ opportunistic behavior, and
improving the quality of firms’ information flows (Ash-
baugh et al, 2004).

Some of the attributes of corporate governance are
as follows (same reference):

1. Financial information quality

2. Ownership structure

3. Shareholder rights, and
4. Board structure

Financial information quality reduces information
asymmetries between the firm and its shareholders due
to greater disclosure and earnings transparency. Re-
searches done show that financial information quality
reduces the cost of equity capital in one of the follow-
ing ways:

1. Increasing marketliquidity, thereby reducing trans-
actions costs or increasing the demand for a firm’s
securities (Diamond and Verrecchia, 1991; Ami-
hud and Mendelson, 1986).

2. Reducing investors’ information risk (Leuz and
Verrecchia, 2004; Easley and O’Hara, 2004)

Purpose of the Study

The main purpose of this study is to investigate the rela-
tionship between financial information quality and the
cost of equity capital.

Increase in the cost of equity capital decreases the
competitive power of the firm in commercial environ-
ment. In other words, today when companies try to
lessen their expenses for survival and continuing activi-
ties, increasing the cost of equity capital also increases
the expenses of the firm and consequently the firm los-
es its competitive power and will be removed from the
competition circle.

Financial information with high quality leads to re-
duction of the cost of equity capital. In other words,
the more transparent financial information is and the
more timely it is disclosed, the more chance sharehold-
ers (major and minor ones) have to enjoy equal acces-
sibility to all information. Since corporate governance
is recently raised in TSE and is to be implemented, the
need for researches in this field is felt.

Research Hypotheses:

1. Increase in the earnings transparency reduces the
cost of equity capital.

2. Reduction of abnormal accruals reduces the cost of
equity capital.

Review of Related Literature:

Botosan (1997) studied the relationship between the
level of disclosure and the cost of equity capital. The



result shows that more disclosure causes reduction of
the cost of equity capital.

Botosan and Plummle (2002) carried out a research
titled “A re-examination of disclosure level and the ex-
pected cost of equity capital” and thereby they divided
disclosure into three categories i.e. annual reports, sea-
sonal reports and other published reports. The results
indicated that there is a positive relationship between
the cost of equity capital and £, while there is a nega-
tive relationship between the size of the firm and the
cost of equity capital. Also, there is a strong relationship
between the size of firm and disclosure level and con-
trary to primary expectations of the researchers there is
not a negative correlation between disclosure level and
the cost of equity capital. The results also revealed that
there is a direct relationship between the cost of equity
capital and interim disclosure level.

Chen, Kevin, Chen and Wei (2003) studied the effect
of disclosure and other corporate governance mecha-
nisms on the cost of equity capital in Asia’s emerging
market (Hong Kong, India, Indonesia, Korea, Malay-
sia, Philippine, Singapore, Thailand and Taiwan). The
results indicated that corporate governance both with
respect to disclosure and non-disclosure mechanisms
have a significantly negative effect on the cost of equity
capital. In addition, the effect of non-disclosure mecha-
nisms is more profound than that of disclosure on the
cost of equity capital.

Abbasi (2003) has studied the relationship between
the cost of capital and disclosure level in the companies
listed on TSE. The results indicated that there is no sig-
nificant linear relationship between disclosure level and
the cost of equity capital, cost of debt and the cost of
capital.

Importance of Corporate Governance and
the Necessity for its Implementation

In recent years, corporate governance has become a
main and dynamic aspect of commerce and there is
progressive attention directed to it. Implementation of
corporate governance at global level has had a consid-
erable improvement. International organizations like
Organization for Economic Cooperation and Develop-
ment (OECD) provides internationally accepted stan-
dards in this regard (Hasas Yeganeh, 2005). There are
many reasons for such increasing global welcome of the
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issue, some of the most important ones of which will be
mentioned below:

1. Market Driven Economy

Market driven economy has relationship with eco-
nomic factors like interest rates, tax rates and new
competitors entering dynamic markets. Lower
interest rates will lead to reduction of liquidity
reserve and there would be a better money sup-
ply. This improves and revives financial markets.
Besides, the market of second hand products will
soon disappear.

Globalization of trade

3. The world-wide wave of privatization of the past
two decades

4. ever and chaotic competition
In today’s world, effectiveness and efficiency are
not the vital factors for success; due to the sever
and chaotic competition existing, only the compa-
nies which act correctly will continue to be success-

ful.
The takeover wave of the 1980s
Standards for reporting

Deregulation and the integration of capital mar-
kets

8. The crisis of the East Asia in 1998 which made the
new emerging markets focus on corporate gover-
nance.

9. Recent financial scandals of American companies

10. Amending pension fund and growth of private
savings (Becht, Bolton and Mathur, 2005; Rosell,
2004).

Theories Explaining Corporate Governance

Different theoretical frameworks have been presented
for explaining and analyzing corporate governance,
each of which has dealt with the issue with different
wording and forms which are due to the particular
scientific viewpoints existing toward this topic. For
instance agency theory has a financial and economic
ground whereas transaction cost theory is driven from
economic, legal and organizational theories and stake-
holder theory stems from social viewpoint. Also it
should be noted that cultural and legal grounds have a
significant effect on corporate governance (Hasas Ye-
ganeh, 2005).
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Financial Information Quality

One of the instances of corporate governance is finan-
cial information quality which leads to more disclosure
and financial information transparency and as a result
reduces information asymmetry between management
and shareholders (Ashbaugh et al, 2004). Researches
done indicate that financial information quality can
lower the cost of equity capital in one of the following
ways:

1. Increasing market liquidity:

Public disclosure of private information reduces infor-
mation asymmetry. This results in the increase of the
liquidity of firm’s securities and attracts investors for
carrying out more transactions, therefore the cost of
capital decreases. In other words, the cost of capital re-
duces as the demands from large investors grow due to
the liquidity of its securities increases (Diamond Ver-
recchia, 1991).

Large firms disclose more information since they
benefit most. Disclosure also reduces the risk bearing
capacity available through market makers. If initial in-
formation asymmetry is large, reducing it will increase
the current price of the security. Further reduction of
information asymmetry accentuates the effects of exit
from market making. (same resource).

2. Reducing Information Risk of Investors:

Leuz and Verrecchia (2004) investigated the reduction
of investors information risk which leads to reduction
of the cost of equity capital from theoretical aspect. In
their belief, the information quality, even if they are
private ones and independent from the information of
other companies, influence the cost of capital of firm by
affecting expected cash flows. In other words, if compa-
nies report their investment opportunities to the mar-
ket, managers would select the projects which maximize
the market value of the firm. In this sense, the quality of
the report influences investment decisions. As a result
the expected cash flow level will be also influenced.

Cost of Equity Capital (The Cost of Financ-
ing through Issuing Common Stock)

One of the most important finance sources of econom-
ic units is through issuing common stock. Holders of
common stock face higher risk as compared with other
financers. Therefore, naturally their expected rate of

return is the highest one (Osmani, 2002). In fact this
is the least rate of return that a firm should provide its
common stock holders with, so that the market value of
that firm would be preserved. (Jahankhani and Parsian,
2005).

Models of Calculating the Cost of Capital:

1. Average Realized Returns Model:
Based on this model, investors of common stock
expect to receive the return equal to the ones they
have received in pervious period(s). The return of
the common stock holders is divided into two ways
of cash dividend and the change in stock price with
respect to the beginning price.

2. Adjusted Average Realized Returns Model:
This is the same as Average Realized Returns Mod-
el which is adjusted with respect to dividend and its
growth. Based on this model, the expected return
of common stock holders is affected by two other
variables which are growth rate of future interests
and percentage of dividends.

3. Capital Assets Pricing Model (CAPM):
In this model, the expected return on a security is
equal to the return of a risk-free asset plus a risk
premium (called ) multiplied by the rate of ex-
pected return of the market portfolio to the return
on risk-free asset (Parsaiyan, 2005).

4. Accounting Base Assessment Model:
This model is developed by Edward, Bell and Ol-
son and is known as EBO.

S. Dividend Growth Model:

Assumptions of this model are as follows:

1) Since dividend is the only cash payment made to
shareholders directly by the firm, therefore it is
the basis for evaluation of common stock. Thus
investors and analysts should try to evaluate the
future status of the firm and estimate the future

dividend of the firm.
2) Dividend is paid annually.
3) Dividend growth has a fixed rate.

4) The growth rate of dividend is less than the ex-
pected rate of return of shareholders (Tehrani,
2003).



Research Method

This research is an applied study focusing on correla-
tions and analytic relationships. What makes this re-
search applicable is the use of its results in adjusting the
corporate governance of listed companies in TSE. The
results also help the companies to reduce their cost of
equity capital.

The variables of this research are the cost of equity
capital and financial information quality. Based on the
related literature, two measures of earnings transparen-
cy and abnormal accruals are considered for financial
information quality (Ashbaugh et al, 2004).

The cost of equity capital which is the expected rate
of investors out of their investment is considered as de-
pendant variable and earnings transparency and abnor-
mal accruals are considered as independent variables.

Measuring the Variables of the Research

The first step to examine the hypotheses of the research
is calculation of earnings transparency which is a mar-
ket based measure and is derived from the following
regression formula (same reference).

RET =B+ B, NIBE + p, LOSS + B, NIBE, *LOSS, + B,
ANIBE +¢

RET, = market adjusted return for firm i over fiscal year
t

NIBE, = the net income before extraordinary items
scaled by beginning of period market value of equity
for firm i in period ¢

LOSS , = equals to one if NIBE is negative and zero oth-

erwise

ANIBE = the change in net income before extraordi-
nary items scaled by beginning of period market value
of equity

NIBE , *LOSS = the interaction term that allows for a dif-
ferential market reaction for loss versus profit firms. In case
NIBE is negative, LOSS equals one and the result is there-
fore negative which reduces RET; but if NIBE is positive,
the result will be zero and it has no effect on RET.

€ = squared residual of regression which is an indicator of
earnings transparency. The higher it is, the lower trans-
parency exists.
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The second measure of financial information quality,
abnormal accruals, is an accounting based measure.
Abnormal accruals are calculated using the following
modified Jones model (Dechow, Sloan and Sweeney,
1995)

TA=al (1/ Laglasset)+ a2 (AREV)+ a3 PPE+¢

TA= total accruals equals net income before extraordi-
nary items minus cash flow from operations scaled by
beginning of fiscal year total assets

Lag 1 asset= total assets in the fiscal year t-1

AREV: the sales in year t less sales in year t-1, scaled by
beginning of fiscal year total assets

PPE= gross property plant and equipment scaled by
beginning of fiscal year total assets.

We use the parameter estimates from equation above to
calculate expected accruals (EA) as follows:

EA= al (1/ lag 1 asset) + a2 (ARev-A AR) + a3
(PPE)

where AAR is equal to accounts receivable in year t less
accounts receivable in year t-1 scaled by beginning of

year.

Thus a firm’s abnormal accruals is equal to TA minus
EA.

Then the dependant variable of the research which was
the cost of equity capital was calculated through the fol-
lowing formula (Abbasi, 2003):

TA=a, (1/ Laglasset)+ a, (AREV)+ a, PPE+ ¢

TA= total accruals equals net income before extraordi-
nary items minus cash flow from operations scaled by
beginning of fiscal year total assets

Lag 1 asset= total assets in the fiscal year t-1

AREV: the sales in year t less sales in year t-1, scaled by
beginning of fiscal year total assets

PPE= gross property plant and equipment scaled by
beginning of fiscal year total assets.

We use the parameter estimates from equation above to
calculate expected accruals (EA) as follows:

EA=a1(1/ lag 1 asset) + a2 (ARev-A AR) + a3 (PPE)
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where AAR is equal to accounts receivable in year t less
accounts receivable in year t-1 scaled by beginning of
year.

Thus a firm’s abnormal accruals is equal to TA minus
EA.

Then the dependant variable of the research which was
the cost of equity capital was calculated through the fol-
lowing formula (Abbasi, 2003):

rb

t+i-1

+1 )+(1+V)7TEt(P;—b,)

T .
P=b+Y (1+r) E(X
i=1

P = market value per share at the end of the fiscal year t
b =book value per share at the end of the year t
r = rate of firm’s cost of capital

X,,,= true dividend of the firm in the fiscal year t+1

t+

b, =true book value per share in the fiscal year t+1

In this model the market value of each share in the year
under study is calculated based on the book value per
share (b,) in the same year plus the present value of fu-
ture additional (abnormal) interests plus present value
of additional expected price to the book value. The
expected present value is calculated based on the rate
which is the same as cost of equity capital.

Since this research is based on Positive Accounting
Theory, therefore x| and b, were extracted from the
financial statements of the year after. T changes based
on the periods of study. For example in the year 1999,
T=5 and i=1, in the year 2000 T=4 and i=1 and so is in
the year 2003 when T=1 and i=1.

Besides the relationship between independent vari-
ables and the cost of equity capital, two controlled vari-
ables of SIZE and MB also were taken into account in
the model.

SIZE: Natural log of fiscal year end market value of eq-
uity

MB: Fiscal year end market value of equity divided by
fiscal year end book value of equity

Population and Sample

The population of this study, within the time frame-
work of the research, was the listed companies in TSE
market enjoying the following characteristics:

1. the firm was among listed companies on
19.03.2000

2. their fiscal year ended in March 19th

3. they had not changed their fiscal year during the
research period

4. they were not investment or holding companies or
financial intermediaries

S. they had information about the selected variables
like operational cash flows, sales, fixed assets, etc.

Based on the above-mentioned criteria, out of 314 list-
ed companies of the primary population, 86 companies
were selected as the final sample.

Testing the Hypotheses

To figure out the mathematical relationship between
dependant and independent variables and fitting mod-
el, the hypotheses of the research were tested by Panel
Analysis method.

First hypothesis: Increase in earnings transparency re-
duces the cost of equity capital

Fitting regression for the following hypothesis is:

Model One
IMPLIED-CC=p +B FIN-TRANS+B, MB+B, SIZE+e

In this model IMPLIED-CC is the cost of equity capi-
tal, FIN-TRANS is the earnings transparency, MB is the
fiscal year end market value of equity divided by fiscal
year end book value of equity and SIZE is the natural
log of fiscal year end market value of equity

To test the above-mentioned hypothesis, first a statisti-
cal hypothesis like the following was developed.

HO: p1=0
Hi: BIIO

HO indicates that the earnings transparency coefficient
is zero and H1 indicates that the said coeflicient is not
zero in the regression model. To analyze this hypoth-
esis, the significance test of coeflicient of determination
(f test) and the significance test of regression coeffi-
cients (t-test) were applied in the fitting regression.

However, to analyze the significance of the total model,
first the variance method (f test) was used. F value was
gained through the following formula:
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Table 1- Statistical result of model one

variable B t p R* Adjusted R? E P Dorbin-Watson
Intercept 0.7 4063 0.00
FIN-TRANSE -0.0001 -1.47 0.14 0.32 0.30 22.97 0.00 1.97
MB -0.0022 -0.83 0.41
SIZE -0.11 -4.29 0.00
Y, 0.54 4.50 0.00
_SS, / k-1 tribution of each variable in forming the significant
F _—SS, In—k relationship, fitting multiple regression coeflicients
¥

In case the calculated fis greater than f value of the table
with non-systematic error, the hypothesis HO is reject-
ed and we can reject the hypothesis stating that there
is no linear relationship between x and y. Confirming
the hypothesis H1 means that at least one of the coef-
ficients of regression model is not zero.

By the use of fitting multiple regression and coeffi-
cient of determination, the changes made in the cost of
equity capital by controlled and independent variables
were studied together

Coefficient of determination of 0.32 indicates a re-
lationship between the cost of equity capital and inde-
pendent and controlled variables. Its significance was
proved by F test and P-value of zero. To get the con-

analysis was used and the results indicate that at the sig-
nificance level of § pct, the variables of SIZE and Yt-1
have a significant relationship with the cost of equity
capital. However the variable FIN-TRANS which has
P=0.14 (exceeding the significance level of 0.05) has
no significant relationship with the cost of equity capi-
tal; therefore the hypothesis HO:= f1=0 was confirmed
i.e. significant relationship of this variable and the cost
of equity capital was not confirmed.

To choose the best explanatory variable of regres-
sion, a diminishing stagewise regression was used to
prove that lack of significant relationship between
earnings transparency and the cost of equity capital
gained from multiple regression is correct. The result is
indicated in table 2.

Table 2- Results of fitting diminishing stagewise Regression

variable B t p R* Adjusted R? F P Dorbin-Watson
Intercept 0.62 4.2982 0.00

SIZE -0.10 -4.39 0.00 0.29 0.28 43.44 0.00 2.01

Y, 0.5 5.56 0.00

As the explanatory variables left multiple regression
model one by one and the best line of fit was selected,
the results of table 3-4 was confirmed and showed that
the coefhicient of determination of the model which was
0.29 can be justified by SIZE and Yt-1 and that there is
a reciprocal significant relationship between SIZE and
the cost of equity capital and there is a direct significant
relationship between Yt-1 and the cost of equity capital.
In diminishing stagewise regression, the independent

variable of the research (earnings transparency) along
with the controlled variable MB left the model which
shows that there is no significant relationship between
these variables and the cost of equity capital.

The relationship between earnings transparency
and the cost of equity capital and its significance were
studied without taking the effect of controlled variables
on the cost of equity capital into account. The result is
indicated in table 3:

Table 3- Results of model 1 without considering controlled variables

variable B t p R* Adjusted R? F P Dorbin-Watson
Intercept 0.58 1,69 0.093

FIN-TRANS -0.0001 -0.76 0.45 0.20 0.19 25.71 0.00 1.97

Y, 0.46 4.14 0.0001

The above table shows that there is no significant rela-

tionship between earnings transparency and the cost of
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equity capital because the value of p in the table (0.45)
exceeds the significance level of 0.05; therefore HO
hypothesis was not rejected. In other words, earnings
transparency has no effect on the cost of equity capital.

Second hypothesis: Reduction of abnormal accruals
increases the cost of equity capital

Fitting regression for the a/m hypothesis is as fol-
lows:

IMPLIED_CC= B+ B, ABN- ACCRUALS+ B, MB- $3
SIZE+¢

Inthismodel ABN-ACCRUALS indicates abnormal
accruals (other variables have been already defined).To
test the a/m hypothesis, first a statistical hypothesis as
follows was developed:

H1: B120

HO indicates that the abnormal accruals coefficient of
variation is zero and H1 indicates that the said coef-
ficient is not zero in the regression model. To analyze
this hypothesis, the significance test of coefficient of
determination (f test) and the significance test of re-
gression coeflicients (t-test) were applied in the fitting
regression.

Like model 1, here also the changes made in the cost
of equity capital by controlled and independent vari-
ables, went under study by the use of fitting multiple
regression and coefficient of determination.

The coefficient of determination of 0.32 shows that
there is a relationship between the cost of equity capital

HO: p1=0 and controlled and independent variables. Its signifi-
Table 4- Results of model 2
variable B t p R* Adjusted R? F P Dorbin-Watson
Intercept 0.62 3.73 0.0002
ﬁ?’ACCRU' 0.004 0.36 0.97 0.32 0.31 2425 0.00 1.98
MB -0.007 -1.51 0.13
SIZE -0.094 -3.05 0.003 0.20 0.19 25.71 0.00 1.97
Y, 0.057 5.60 0.00

cance was confirmed by the p-value of zero. The results
of the fitting multiple regression coefficients analysis
indicate that at the significance level of 0.0S, SIZE and
Yt-1 have a meaningful relationship with the cost of eq-
uity capital. However since the calculated p (0.97) is
greater than a=0.05, hypothesis HO could not be reject-
ed; it means there is no significant relationship between

abnormal accruals and the cost of equity capital. There-
fore the second hypothesis is not confirmed either.
Diminishing stagewise regression tries to fit the best
regression model in this hypothesis and it confirms the
results gained from multiple regression. The result is
shown in table S.
The same results of model one is obtained here.

Table S- Results of a fitting diminishing stagewise regression

variable B t p R* Adjusted R? F P Dorbin-Watson
Intercept 0.62 4.3 0.00

SIZE -0.10 -4.4 0.00 0.29 0.28 43.44 0.00 2.01

Y, 0.55 5.56 0.00

The relationship between abnormal accruals and the
cost of equity capital and its significance were studied
without taking the effect of controlled variables on the

cost of equity capital into account. The results are indi-
cated in table 6.

Table 6- Results of model 1 without considering variable into account

variable B t p R* Adjusted R? E P Dorbin-Watson
Intercept 0.06 1.56 0.12

ABN-ACCRU- -0.09 -0.69 0.49 0.222 0.215 30.05 0.00 1.98

ALS

Y, 0.46 4.52 0.00




Since the calculated p in the a/m table (0.49) is
greater than a=0.05, hypothesis HO is confirmed; it
means there is no significant relationship between ab-
normal accruals and the cost of equity capital.

As the result both hypotheses of the study are reject-
ed, i.e. the two measures of earnings transparency and
abnormal accruals have no relationship with the cost
of equity capital. Therefore, no significant relationship
was found in this research between financial informa-
tion quality (taking the measures of earnings transpar-
ency and abnormal accruals into account) and the cost
of equity capital.

Evaluation and Description of the Results

To test the hypotheses, multiple and stagewise regres-
sion, to test the significance of the whole model f test
and to test the significance of regression coefficients t
test was used. Before dealing with hypotheses it was
necessary to make sure the data are normal; otherwise
the researcher could not rely on the results and that
would have lead the researcher to false inferences about
the level of relationship between variables. After ensur-
ing that data are normal, the hypotheses were tested.
The results are as follows:

First hypothesis:

Increase in earnings transparency reduces the cost
of equity capital

To test the above-mentioned hypothesis, the variable
of earnings transparency was considered as indepen-
dent variable and the two controlled variables under
titles Size and MB were also included in the model. The
results of the statistical tests indicated that there is no
significant relationship between earnings transparency
and the cost of equity capital.

Second hypothesis:

Reduction of abnormal accruals increases the cost
of equity capital

The results of regression equations and significance test
of coeflicients indicated that there is no significant re-
lationship between abnormal accruals and the cost of
equity capital.

Conclusion:

The research studied the relationship between financial
information quality and the cost of equity capital. Based
on the literature, two measures of earnings transpar-
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ency and abnormal accruals were considered for finan-
cial information quality and research hypotheses were
developed. The results of the tests indicated that there
is no significant relationship between earnings trans-
parency and abnormal accruals and the cost of equity
capital i.e. financial information quality, considering
aforementioned measures, does not have a significant
relationship with the cost of equity capital.
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Introduction

In that paper many aspects of the financial theory were
used: Portfolio theory and particular a two indexand a
three index version of the Capital Asset Pricing Model
which included a term for interest rate risk -current
changes in interest rates for a two-index model with an
addition of a factor of unexpected changes to a three in-
dexmodel-in order to model the interest rate sensitivity

of common stock returns. Econometric methods such
as ordinary least square technique (OLS) by testing
the robustness of my results with many statistical tools.
Time series modeling by using an analytical three stage
method in order to select an appropriate model which
captures the data generating process of the “change in
current interest rates” time series and use the residuals

of it as representing unanticipated interest rate changes.
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Asset liability management (ALM) principles in order
to explain the results and especially to the argument of
the mismatch (gap), in terms of time and interest rates,
between repricing both assets and liabilities.

The empirical evidence on the sensitivity of bank
earnings to interest rate surprises is less than clear cut.
Flannery (1981, 1983) found a significant long run
impact for only 2 of the 15 large banks sampled while
Chance and Lane (1980) reported that unexpected in-
terest rates had no effect on banks returns independent
of that reflected in market returns. Flannery and James
(1984) found on average there was a statistically signifi-
cant negative relationship between bank stock returns
and unexpected interest rate changes while Booth and
Officer (1985) arrived at basically the same conclu-
sions but by using different expectation process. Bae
(1990) concludes that current and anticipated interest
rate changes affect significant adversely stock returns of
commercial banks. On the latest survey from Dinenis
and Staikouras (1998) these findings are robust while
another factor is considered here, the variability of in-
terest rates which is found to have a positive relation-
ship with stock returns of commercial banks. For the
Greek Banking Sector a paper from Harissis H. Harilaos
(1999) examined, from 1994 -1997, the influence of in-
terest rates changes on stock’s returns for a portfolio of
1S banks and found a significant relationship between
current and anticipated interest rate changes with stock
returns. Of course that period was characterized by low
trading volume and also banks didn’t use the euribor
rates as a base to price their products.

These conflicting findings are attributed to the dif-
ferent method that authors used to model interest rate
surprises and also to the choice of a specific maturity
debt index. Overall, most of the papers employ the
Box-Jenkins methodology to capture the data generat-
ing process of the “changes in interest rates” sequence.
Also the debtindex that employed is the short term debt
index, such as 3 month Treasury Bills, since banks and
their earnings should be more sensitive to short term
rather than long term rates as they typically keep title to
the relatively long-term loan portfolios they originate
while selling (deposit) contracts of short maturity.

On average, most of the studies found significant re-
lationship between interest rate innovations and com-
mon stock returns. There are some theoretical consider-
ations of why this direct relationship exists. Particularly,

conventional wisdom has long viewed financial inter-
mediaries such as banks, as being susceptible to interest
rate risk. This arises from the fact that banks undertake
an asset transformation or intermediation function by
lending long (at fixed rates) and borrowing short (often
at variable rates). Such mismatch balance sheet struc-
ture leads to different weighted duration of assets and
liabilities which means that repricing of assets and li-
abilities is not matched. So if the duration of assets ex-
ceeds that of liabilities, repricing of assets in response
to changes in the base level of interest rates is slower
and since revenues adjust more slowly than costs, the
net worth of banks is affected. If we want to model a
framework of how revenues and costs are adjusted to
interest rate innovations this will take the below form
(Akella and Greenbaum 1992):

AL, Ap denote respectively the speeds with which the
revenue rate (from loans) i;, and the cost rate (from de-
posits) ip, adjust to changes in the exogenous interest
rate, r.

The adjustment is instantaneous if A;=1 whereas Ap=0
implies that the revenue rate is totally insensitive to the
changes. The same is valid for Ap. So if:

* Ap>Al; An unexpected increase (decrease) in the in-
terest rate reduces (increases) the spread between
revenues an costs and lowers stock returns.

¢ Ap<A; These effects are reversed.

With this method, the duration effects are impound-
ed in the speeds of adjustment of revenues and costs.
The same logic is applied in the study of Flannery and
James, where the duration mismatch was captured by
the gap among rate sensitive assets and rate sensitive li-
abilities. The sensitivity of net interest income of banks
on changes in interest rates is positively related to the
difference between short term nominal assets and li-
abilities. The drawback of this approach is that doesn’t
explicitly consider the durations of long-term assets
and liabilities.

Another theoretical explanation of the interest rate
sensitivity of common stock returns of commercial
banks is offered by Stone (1977). He proposed a two
index model consisting of a debt market index as ad-
ditional factor to the traditional CAPM. Stone justified
the model by arguing that individual equity securities
such as banks stocks exhibit considerable interest rate
sensitivity and the opportunity to invest in risky debt
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securities may represent an attractive alternative to
riskless assets and risky equity securities. This insight is
robusted by their significant empirical findings. Finally,
according to Galai and Masulis (1976) equities can be
viewed as a call option on assets with an exercise price
equal to the value of its liabilities. So if we assume that
changes in interest rates reflect changes in the value of
the assets, the value of the call option should change
and consequently stock returns will fluctuate.

The remainder of our work is organized in three sec-
tions : Section 1 describes the used data, Section 2 the
methodology followed to model interest rate sensitiv-
ity and Section 3 the results.

Section 1: Data

Data

Our sample consists of 10 commercial banks from
the Greek banking sector. All the data derived from
Bloomberg. The sample includes 250 weekly obser-
vations from 03/01/2003 to 19/10/2007. Expanding
the sample by incorporating observations before 2003
wouldn’t be useful, because prices of bank stocks in that
period were characterized by high volatility. Weekly
logarithmic stock returns for all commercial banks were
calculated in order to create equally weighted portfolio
returns. As a measure of market return index we em-
ployed the FTSE all share price index, the widest equity
market index in Greece. In order to capture current in-
terest rate changes we used the 1 month Euribor, since,
according to the findings of the study of Foyles, John
and Tipton (1981), short term interest rates influence
mostly commercial bank stock returns, independently
of the influence of equity market movements. Also an-
other reason to use the 1 month Euribor as the appro-
priate short interest rate, was that most of the commer-
cial banks price their products (investment products,
mortgage loans, small business loans) using as a base
rate the 1 month Euribor, adding to it their profitability
spread.

Section 2 : Methodology

Effect of current interest rate changes.

In order to estimate the sensitivity of common stock
returns to current interest rates we employed Stone’s
two index model, by incorporating as a significant
factor of explaining commercial bank stock returns,
changes in interest rates. The reason that we test if cur-

rent changes influence returns is because a large por-
tion of current changes corresponds to unanticipated
changes. The following model is estimated:

Ry= Bo+ BuRyi+ BCIC,+ e, (1)

R is the weekly return on an equally weighted port-
folio of stocks in week t, R is the weekly return on
market index in week t and CIC; is the current interest
rate change in 1 month Euribor in week t. In order our
results to not be affected by the collinearity of market
returns with interest rate changes we calculated the cor-
relation among these two variables and we found a low
negative correlation of -0.11 for Greek market. Table 1
reports the results of estimating the coefficients (OLS
method) for the above model:

Table 1: Effect of current interest rates changes

Market BO ﬁm [;1 RZ DW
-0.001 (-1,0) | 1,14 (27,1)  |-0.043 (-1,55) [0.76 |2.07

Greece

* t statistics in parentheses

The overall fit of the estimated model is good with a
coefficient of determination of 0.76 (76% of the chang-
es in stock returns of a portfolio of commercial banks
are explained by the variables employed in the model).
Durbin Watson statistic is very close to 2 so there is no
evidence of serial correlation in the residuals for both
models. If we want to comment on the estimated pa-
rameters we can see that the coefficient on the mar-
ket returns is statistically significant with a value of 1,
14. This value indicate an overreaction of commercial
banks stocks in market movements (if market rises by
1 %, stock returns will increase by 1, 14%).

More important the value of the coefficient for
changes in interest rates is negligible (and insignificant)
which shows that changes in the current rates don’t
have any influence on the stock returns of commercial
banks. From these results there is evidence that current
interest rates changes don’t reflect a portion of unan-
ticipated changes in interest rates in Greek financial
market and investors have already incorporated them
in their expectations and consequently are reflected in
current stock prices.

Effect of unanticipated interest rate changes. Meth-
odology-results.

The next step was to model unanticipated interest
rate changes since in an efficient market anticipated
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changes should be already embedded in stock prices
(in the sense that investors in order to value stocks and
form expectations discount future bank cash flows uti-
lizing, as a discount factor, an expected interest rate),
thus only unanticipated changes in economic factors
should influence stock prices. In order to estimate the
effect of unanticipated interest rate changes we followed
atwo step procedure: First we identified an interest rate
expectation equation, then we considered the residuals
of this model as interest rate surprises and finally the
derived residuals employed as an interest rate factor in
the following two factor model:

Rpt: ﬁO + ﬁm + Rmt+ ﬂl UICI +et (2)

where UIC;: the unanticipated interest rate change in
week t.
Model current interest rate changes

Framework

We employed the Box-Jenkins modeling procedure
which consists of a three stage method to select an ap-
propriate model which captures the data generating
process of changes in 1 month Euribor rate time series.

Identification stage: Appropriate condition to use
these models is the data to be stationary (the mean and
variance don’t change when the time origin changes)
in order to use sample mean, variance and autocor-
relations to estimate the parameters of the actual data
generating process. For this reason we employed the
Augmented.

Dickey Fuller unit root test to examine statistically if my
data is stationary. The ADF test employs: 1) the time
series that we want to examine if it is stationary and 2)
lag 1 time series of this, and tests if the mean and vari-
ance is constant when the time origin changes. The test
shows that our data should be stationary. (Table 2)

Table 2: ADF test for “changes in interest rates” time
series

Null hypothesis that there
is a unity root ('no station-
ary )

(1943 /2.583 ) | Reject null

Critical values

Market | t- value ADF (5% /1%)

Greece 78113

After ensuring that the data is stationary we plotted
the sample Autocorrelation and Partial Autocorrela-
tion function (ACF, PACF) in order to compare them
with the theoretical ones and identify some plausible

models. The two graphs show the ACF and PACF for
the changes in 1 month Euribor.
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Figure 1: ACF and PACF for “changes in interest rates”
time series.

Estimation stage: At this stage we tried to select ap-

propriate models which fit the data well without incor-

porating any needless coeflicients. From the sample

ACF and PACF we can observe the followings:

1. Pure theoretical moving average (MA) ACF must
cut off to zero at lag q and the theoretical ACF of an
AR(1) model theoretically should decay geometri-
cally. Examination of our sample ACF and PACF
shows that neither of these specifications seems ap-
propriate for the sample data.

2. The PACEF suggests that we should consider models
such as p=1 p=14 for modeling 1 month Euribor
interest rate surprises because they are significant
since the value of the autocorrelations of these lags
is more than the sampling variance. (Also because
we use weekly data, we were concerned with the sig-
nificant partial autocorrelation found at lag 14; the
economic explanation is that lag 14 represents the
influence of changes in 3 months Euribor in the data
generating process of current changes in 1 month
Euribor). According to Box and Jenkins (1976) and
the distribution theory underlying the use of the
sample ACF and PACE, if the examined time series
is stationary the sample variance of autocorrelations
is T-1, where T is the number of observations. So the
standard deviation of the sample autocorrelations
is T/2 and if we use a 95% confidence interval is
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2*T"1/2, In our case the sampling variance is equal to

2%2501/2= 0.126)

Below we present the appropriate model that cap-
tures the data generating process for the 1 month Euri-
bor rate changes.

Model of 1 month Euribor interest rate changes.

The above two points suggest a restricted autore-
gressive model AR(14) with lag two — thirteen fixed
and equal to zero for modeling 1 month Euribor in-
terest rates. The coefficients of the model (a; = 0.512
and aj4= 0.155) are significant in 95 % level and they
satisfy the appropriate stationary restriction of an AR
process, that the characteristic root of al ,al4 should
be less than unity in absolute value. We considered ad-
ditional models which all of them had insignificant co-
efficients. The pattern of our sample ACF with no decay
trend and also with no single spike, reject the model of
a first autoregression model.

Diagnostic checking for the restricted AR (14)
model: Here we plotted the correlogram of the residu-
als of the AR(14) model. Any evidence of serial cor-
relation implies a systematic movement in the changes
in interest rates sequence that is not accounted for by
our restricted AR(14) model. Our model doesn’t suffer
from serial correlation in residuals as it is obvious from
the below ACF correlogram of the residuals since each
autocorrelation coefficient is less than the sampling
standard deviation of 0.126 (the sampling standard de-
viation for 95% confidence level) which consequently
implies that should be equal to zero.

changesIR -
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Figure 2: ACF of the residuals for a an AR (14) model
for modeling interest rates

Taken into account all the findings above, the expec-
tation generating process for 1 month Euribor weekly
current interest rate changes is represented by the fol-
lowing restricted autoregressive model:

CICt= ap+a; CICt_I + ajg CICt_14 +e (3)

The residuals are utilized as unexpected changes in in-
terest rates.

Section 3 - Empirical results

In order to examine the interest rate sensitivity of com-
mercial banks stock returns to unexpected changes in
interest rates we will estimate the coefficients of the be-
low model:

Rpt = ﬂO + ,BmRmt + ﬂUICUICt + e (4)

Our model doesn’t suffer from collinearity among the
two regressors since the correlation of the FTSE all
share index and unanticipated interest rate changes is-
0,14. Table 3 below shows the results of the estimated
coefficients (estimated by OLS) with their t- statistics in
parentheses. The Durbin Watson statistic assures no au-
tocorrelation between the successive values of residual
terms. The interest rate sensitivity of Greek commercial
bank returns, as it is derived by the value of the PUIC,
is not significant. The evidence shows that interest rate
surprises don't affect market values of Greek commer-
cial banks. This finding suggests that banks don’t suf-
fer from maturity imbalance in assets and liabilities as
Flannery and James (1984) and Bae (1990) found at
their studies in order to explain theoretically the inter-
est rate sensitivity of USA commercial banks returns.
This can be attributed to the fact that banks defended
against interest rate movements by using financial in-
struments such as derivatives and they hedged both
their assets and liabilities successfully. Also another
factor that explains why the changes in interest rates
have no influence on banks stock returns is that Greek
banks started pricing their products using as a base the
1 month Euribor, applying upon this base their spread.
So any change in unanticipated interest rates had the
same influence in the revenue rate (from loans ) and
the cost rate ( from deposits ), mitigating in that way
any imbalances which happened from the different ma-
turity and reprising of assets and liabilities.

Table 3: Effect of interest rate surprises

Market Bo Bm Buic R2? DW
0.001 1.155 0,002
Greece (-127) (27) (0,0066) 0.755 2.06
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Conclusions

Our attempt was to identify if there was a substantial in-
terest rate sensitivity of commercial banks stock returns
to changes in interest rates from 2003-2007, a period
with low volatility in bank common stock prices and
also a change in the way that bank started pricing their
products. We used data from Greek financial market
in order to study empirically if investors consider inter-
est rates sensitivity as an additional factor of explaining
bank’s stock returns.

Taken into account all the results we can conclude
that over the sample period the market value of the com-
mercial banks was not affected by the 1 month Euribor
interest rates innovations. Banks seemed to have been
defended against adverse interest rate movements by
exploiting derivatives, such as interest rate swaps and
bond futures, and investors seemed to perceive this as
our analysis shows. The usage of these products and
also the pricing of bank products according to Euribor
helped banks to hedge totally interest rate sensitive as-
sets and liabilities leaving their values unaffected by
changes in the interest rate levels.
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Introduction

The present paper describes the methodology of a par-
ticular aspect of input-output analysis, namely the in-
corporation of imports in the input-output table. The
development problem expresses the link between pres-
ent and future, as manifested by technological, eco-
nomic and social progress. The incorporation problem
will be examined initially in relation to the development

problems of less developed countries, because the way
in which incorporation evolved has been important for
these countries. The importance of the input-output
matrix for national economic policy and development
depends on the forecasting reliability of the sector co-
efficients. The latter depends to a large extent on the
treatment of foreign transactions (imports and exports

of commodities and services) in the table. This is criti-
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cal in the case of less developed countries with rela-
tively high reliance on foreign transactions and which
are undergoing development-related structural changes
(infrastructure and direct investment programs).

Also presented is the evolution of the incorporation
of imports in the input-output table firstly of the UN
for 1993, with 4 methods of presentation outlined, as
well as for 1999 and the changes that have been made
in the meantime, along with the corresponding table of
Eurostat for 2001 and 2008, in order to track the de-
velopment of this discussion for all countries and in
particular for the European Union member states. The
presentation concludes with a comparison of the meth-
ods adopted by the UN and Eurostat.

This paper consists of seven sections. Section 2 dis-
cusses the relevance of the problem. Section 3 present
the classification of the methods, the first attempts to
include foreign trade in the input-output Analysis, the
different ways of treating competitive and non-compet-
itive imports, the variable import coefficients method
and imports as negative final demand. Section 4 con-
cerns the less developed countries. Section S enumer-
ates the recommendations of United Nations for the
treatment of imports and the treatments of imports in
the use table according to the United Nations for the
year 1999. Section 6 describes the treatments of im-
ports by Eurostat and Eurostat methodology for the
year 2008. Finally, concluding remarks follow in Sec-
tion 7

2. Relevance of the Problem

The relationships between domestic economy and
foreign trade create a number of specific problems in
the process of constructing an inter-industry model.
Some progress has been made toward resolving these
problems with respect to terminology (specification of
stock-flow problems, methodology, estimation meth-
ods, statistical data reliability, etc.)("). The recent revival
of interest in the production side is expected to redi-
rect attention in the major contributions to production
theory with the help of input-output techniques.

This paper focuses on the allocation of imports in
the input-output model. In fact, part of the imports are
nearly identical to similar goods of domestic origin,
while others are not produced within a country or are
produced only in insignificant quantities®. Experi-
mentation with different methods in certain countries

has shown complications in the allocation of imports.
The prevailing opinion regarding imports seems to be
that they should be treated in a separate analysis, out-
side the input-output model, with the results then be-
ing incorporated in the matrix by means of the import
coeficient®.

The original balance equation of the input-output
model in a closed economy is as follows: The economy
is divided into n sectors. For each sector i the following

holds
X= ZaiiXi+Yi (1)

In matrix form this equation is written as

(I-A)X=Y 2)

which is solved by matrix algebra. If foreign trade is
now introduced into the system, the left hand side of
equation (1) will be augmented by imports (M) and
Y will contain also exported goods. Therefore, for the i
row the following holds

Xizzminj: Zainj+Yi (1)

which in matrix form is written

(I+FM-A)X=Y (2)

or equivalently, [I-(A-M)]X=Y - (I-A")X=Y, A'=A-M

X;: total output (production) of sector i

Y;: total final demand for sector i

imported inputs matrix from sector i to sector j
technological coeflicients

A: technological coefficients matrix

Leontief inverse

M: imported inputs matrix

M;: imported inputs column vector

No particular problems arise in the solution of
the system (2'). The only difference here is the
import coefficients, whose addition to an iden-
tity matrix leads to their being contained in the
resulting diagonal matrix. A slightly different but
simpler treatment has to be followed in so far as
imports enter final demand as an independent
variable in the model rather than as input coef-
ficients. In this case, we have

(I_A)X1=Y1'Mi (3)
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Since Mi is given exogenously, no problem arises in the
solution of the system. The equation (3) gives a balance
equation for each commodity or sector. In this system,
there are n equations with n unknown production levels
(X;), n? parameters (a;;) describing the input functions
and two sets of n autonomous variables Y;, M;, whose
values are specified for a given problem.

Below, we briefly refer to the methods used for for-
eign transactions in input-output studies to date and
discuss some particular problems within the context of
less developed countries.

3. Classification of the Methods

There are various ways to classify imports in an input-
output table. However, only a few have been used in
applied research, mainly because of lack of data. In fact
most of the studies take total imports as a primary factor
input. Imports can be classified on the basis of various
criteria. One distinction can be made between competi-
tive (also produced domestically) and non-competitive
imports produced only abroad. Another criterion is the
use of imported goods by final consumers as final com-
modities and by the producers as intermediaries or raw
materials. Imports can also be classified in terms of cap-
ital and consumption goods. What should be stressed
is that each classification creates different methodologi-
cal problems in its application. One conclusion that
naturally arises is that whatever method is used, certain
other considerations must be taken into account. These
additional considerations may refer to the time trends
in substitution between the two sources of supply (do-
mestic production and imports), expected changes in
comparative costs, limitations of domestic productive
capacity (where the import coefficients can be raised as
this capacity limit is reached), or limitations of foreign
supply capacity, in which case the import coefficients
can be lowered as this capacity limit is reached. Exports
do not seem to create such intricate problems with re-
gard to their treatment in an input-output table, on the
assumption that exported goods are similar and use ex-
actly the same inputs as domestically absorbed ones.

3.1. First Attempts to include Foreign Trade in
the Input-Output Analysis

Leontief () has proposed that foreign trade be treated

as a separate industry with imports representing it’s

output and exports its input. According to the Leon-

tief approach, exports are frequently treated as an exog-
enous variable, i.e. as part of final demand. Institutional
changes after the First World War, government loans to
foreign countries and gold imports of unprecedented
volume supplemented by various exchange stabiliza-
tion devices, have weakened the close interrelationship
between imports and exports to such an extent that in
many cases it may be considered as non-existent.

As long as domestic demand for consumption and
capital goods as well as exports constitute independent
variables of final demand, an increase in final demand
may be caused by increased domestic purchases, by
additional exports or by both. This increase will affect
output and employment in different branches of the
economy in a specific way. As long as both are treated
as exogenous variables, the employment coefficients of
exports will be identical to the corresponding employ-
ment coeflicients of domestic demand for consump-
tion and capital goods. However, in the case of an effort
to support exports, the employment coefficients of ex-
ports will differ from those of domestically consumed
products, because in such a case more skilled workers
may be used.

3.2. Different ways of treating Competitive and
Non-competitive Imports

Asnoted above, Leontief (1951) has proposed that for-
eign trade be treated as a separate industry with imports
representing it’s output and exports its input. He con-
sidered the problem of allocating imported goods by
final use sector to be quite complicated, given the lack
of necessary data. This problem is more or less solved
for non-competitive imports, which do not and can-
not possibly come from domestic resources. The data
showing the consumption of such kinds of imports by
different industry at the same time indicate the distri-
bution of the imports of these goods. However, data on
consumption of imported competitive goods that are
also produced domestically leave open the question
about what part are imports, since no separate data are
usually available on changes in stocks().

Leontief uses an obvious method to take into ac-
count the internal logic of the relationship between
competitive imports and similar domestically pro-
duced commodities. Competitive agricultural imports,
for instance, can be charged to domestic agriculture
and the same amount can be added to the domestic net
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output of agriculture. The total supply of agriculture
thus obtained is then distributed between the consum-
ingindustries. In such a case, the question is what quan-
tities of imports have been absorbed by other sectors
using inputs of the agricultural sector. One possible as-
sumption is that these sectors use imported agricultural
(competitive) goods in the same proportion of imports
to the total supply of these goods. In fact, all sectors cre-
ated in this way use a common import coefficient for
their agricultural component. Consequently, this “pro-
portionality assumption” constitutes an extreme ap-
proach(®). The meaning of this assumption is, however,
rather peculiar since these imports are allocated not to
consuming industries, but to the competing domes-
tic industry. These observations suggest an alternative
method of entering competitive imports in the input-
output table. It consists of direct allocation of com-
petitive imports to consuming industries. It is assumed
here that each of these industries absorbs imports in the
same relative combination that it also absorbs domestic
competitive output. Although this assumption is also
fictitious(”), this treatment has the advantage of greater
flexibility, since it allows divergence from the propor-
tional distribution of imports in all those cases in which
specific non-proportional allocation is actually possible
and thus is obviously preferable.

In a later stage, the classification of imports into com-
petitive and non-competitive has begun to be applied
in input-output models!®. Specifically, non-competi-
tive imports are entered c.i.f. as inputs along one row
of the table so that individual entries indicate usage
by industries('). Competitive imports are assigned to
the industries and added to their output before alloca-
tion among using industries. This is in fact equivalent
to Leontief’s proposal for total imports. Competitive
imports are treated as an addition to the supply of do-
mestic industry with whose output they compete. They
are left as they are allocated among buyers —intermedi-
ate or final- and are not separately distinguished in the
input-output table. They are, however, deducted from
the supply before setting up the coeflicient matrix. The
underlying assumption is that inputs are determined by
home production and that any shortage of the finished
product is eventually made up by importing competi-
tive products manufactured abroad. The only thing that
remains is that to reach total domestic gross output,
these imports must be deducted and hence they are

entered as a column of elements with negative signs in
the final demand. In the above model the competitive
imports are treated as a negative exogenous element(!!)
and have no place in the calculation of the import con-
tent of domestic production, which consists only of
non-competitive imports. It is possible, however, to use
a variant (different form), which includes competitive
imports as an endogenous element, i.e. instead of being
treated as negative output of the industry with which
they compete, competitive imports can be treated as
an input into that industry. Then, the outflow from the
industry is considered not as output but as the total of
supplies made available through that industry. Accord-
ing to this treatment of imports as an endogenous vari-
able, the procedure set out below is followed:
In the case that the model does not include imports, the
equation representing total supply is
x=Xi+f (1a)
x: vector of domestically produced output
X: matrix of intermediate inputs
f: vector of total final demand (excluding imports)
i: the column unitary vector
In addition, it holds that
X=A (1b)
A: matrix of technological coefficients
X: diagonal form of x
Combination of (1a)and (1b) results in
x=A (X )i+f=Ax+f, or x=Ax+f.
Solving the latter matrix equation in x we get
x=(I-A)f (1¢)
In the case that imports are included in the model, with
imports in final demand denoted by fm, the equation
(1a) takes the form x = Xi+f-fm. Now X is the matrix
of intermediate products made up of domestic produc-
tion and competitive imports. Defining x+fm=x* (1a)
becomes
x* = Xi+f (2a)
If B is the matrix of new technological coeflicients for
(2a), it holds that
X=B ( X*) (2b)
X*: diagonal matrix of the elements of x* (total supply)
Combination of (2a) and (2b) results in x*=A (X *) i+f=
Ax*+f, or x*=Bx*+f. Solving this matrix in x* we get
x*=(I-B)'f (2¢)
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It results from 1b and 2b that A (X)=B (x*) ==>A (X) (
X*)'=B (X*) (X*)"'=B, that s

A(X) (1) =B (3a)

Defining 7= (X)(x*)" (3a) becomes A(r*)=B. Substi-
tuting the last equation in (2c) we obtain x*=(I-B)*
f=(I- A (7) )-'f, hence

(I-B)f=(I-A (r))'f (3b)

In this way, the total content of imports, including both
competitive and non-competitive imports, can be ex-
pressed as the product of the transpose of the inverse
matrix, (I-B)”, multiplied by a vector whose elements
are the ratios of total imports to total supplies in each
industry.

The above treatment of imports implies that both
competitive and non-competitive imports are now en-
dogenous variables. In this model, as mentioned above,
total domestic output is replaced by total available sup-
ply including all imports and the coefficient matrix B
relates inputs to total supply. Imports are treated in the
same way as other input, ie. as a constant fraction of
total supply. Using this model, one can project total im-
ports for given final demands('?). However, as noted by
Ghosh (1964), this endogenous treatment of imports
does not give a very impressive performance, because
in that period (1948 and after) on account of the cur-
rency difficulties and balance of payments crises which
the UK faced, it would be more reasonable to treat im-
ports as exogenous.

With regard to the above problems, Leontief (1951)
observes that to treat the import coefficients of compet-
itive imports as dependent variables(!3) is impractical
because of the highly complex nature of casual relation-
ships between competitive imports and the variations
in world market conditions.

3.3. Variable Import Coeflicients Method

Some research on input-output tables has already be-
gun treating competitive imports by introducing a vari-
able import coefficient for each sector(!¥). The values
adopted for this coefficient are an explicit estimate of
the fraction of “requirements” for an industry’s prod-
ucts, which will be met by imports, as opposed to do-
mestic production. Thus, variable input coeflicients are
estimated for sectors that have competitive imports. It

should be stressed that the estimation of this coefficient
presupposes a separate task outside the model itself.
Hence, in estimating import requirements one should
allow for time-trends in substitution between the two
sources of supply, expected changes in comparative
costs, limitations of domestic productive capacity (in
which case the import coeflicient can be raised as this
capacity limit is reached) or limitations of foreign sup-
ply capacity (in which case the import coefficient can
be lowered as this capacity is reached). Only by taking
into consideration all these factors could adequate evi-
dence be provided of the substitution possibilities that
exist in the specific country. The respective analysis
indeed appears to be a very complex —though neces-
sary— task, particularly in the case of economies with a
rapidly changing structure.

3.4. Imports as negative final demand

When governments seek an extensive rapid readjust-
ment in productive machinery for a certain purpose
(for instance preparation for war), they must investigate
the possibilities of domestic resources apart from the
foreign sector. This is the case of the so-called “emer-
gency models”(!S) in which total imports are treated as
negative final demand. This approach may be viewed
as another extreme in the treatment of imports (com-
pared with the original method of considering total im-
ports as an endogenous variable). There is no problem
for exports as long as they too are treated as an element
of final demand in the model. Evidently this approach
simplifies things by entirely avoiding the use of input
coeflicients for competitive imports. This simplifica-
tion is not however likely to work well for many impor-
tant imports in countries highly dependent on foreign
trade(19),

At least in the first stages of development, underde-
veloped countries import from abroad most of the in-
termediaries or raw materials and capital goods, even if
we leave aside imported consumer commodities. Given
the low degree of integration of these countries, the im-
port requirements involved in any rapid readjustment
of productive machinery may be considerably higher.
The emergency model is of course of more general in-
terest, because it represents one kind of application of
inter-industry analysis in the event that the economy
must readjust its productive structure within a short
period of time. Moreover, a national emergency will al-
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most surely prompt government policies to guide and
accelerate the desired reallocation of resources(!”). In
other words, over a short period of time, it is mainly
changes in final demand, rather than technical change,
that will affect the technical coefficients of the model,
given that changes in technology are considered to take
place over the long term.

Making the final demand projections conceptually
consistent with the basic inter-industry matrix is a dif-
ficult technical problem. A great deal of research effort
had to be put into constructing special price indices for
deflating the final outputs of each industry in a specific
year. Moreover, adjustment has to be made for numer-
ous definitional points.

4. Less developed Countries

A number of considerations are presented here on the
criteria used for the treatment of imports in input-out-
put models. Reference is then made to the particular
problems in less developed countries. Generally speak-
ing, imports have attracted more attention, since in
many countries successful treatment of import prob-
lems is a necessary condition for the success of input-
output as an analytical tool. The treatment of imports
may be viewed as one of the most important problems
that the input-output model must face when it is ap-
plied.

In practice, given the availability of data, the most
common classification is, as we have already seen, into
competitive and non-competitive imports. This gen-
eral classification of imports, which is based on narrow
technological criteria, tends not to work in practice. Be-
ing artificial, the distinction tends to be ambiguous in
its economic context, where changes in relative prices
between domestically and foreign produced commodi-
ties, low elasticity in domestic supply in the short term,
aswell as import and currency controls, can transform a
competitive product into a non-competitive one. Con-
versely, in a world of rapid technological change, what
really matters is potential substitutability rather than
actual supply resources (a non-competitive natural
product can become an import competitor for new do-
mestically produced synthetics). The critical question
is: under what circumstances is it permissible to treat
an import as an addition to home supply (competitive)
and when not?

Since inter-industry analysis is more relevant in situ-
ations where the composition of output is expected to
change rapidly, particular attention must be given to
its application in countries on the path to industrial-
ization. As with the treatment of foreign transactions,
much more emphasis must be placed on these coun-
tries, given the limitations imposed by their balance of
payments. In all these countries, a high proportion of
capital goods —and sometimes of raw materials— are im-
ported. Miscalculation of import requirements is likely
to result in bottlenecks for further progress. But this is
not the only problem concerning the relative interde-
pendence of the domestic sectors as compared with
their dependence on foreign transactions. There may
be important exporting sectors (extractive industries)
and other sectors may be more heavily reliant on im-
ports than on the domestic economy. In such as case,
interdependence in the economy is very low and the
usefulness of the input-output table is doubtful18).

Studiesinless developed countries do not treat exter-
nal transactions in significantly different ways to those
adopted for advanced countries. Generally speaking,
total imports are taken as inputs either in a separate row
or as distinct import content in each cell(!?). Choosing
not to combine competitive imports with domestic in-
puts is justified by the complications that would result,
particularly for calculating the savings, for example,
that would accrue from a policy of import substitution.
A process of rapid substitution results not only from a
decrease in the import content of competitive imports
in favour of local industry, but also probably entails the
installation of new domestic activities, particularly for
non-competitive imports, and a decrease in the num-
ber of such imports. In both cases, a shift in input coef-
ficients from imports to domestic production will oc-
cur.

In the initial stages of economic development, all
imports have no technical relationship with the domes-
tic economy. Consequently, these are non-competitive
and the respective products are given directly to final
demand. Thus, the introduction of a new activity in the
economy requires a row and a new column, showing
deliveries to and purchases from other sectors of the
economy respectively. This new industry will affect the
previously existing technical coefficients, the frequency
of change in which is closely connected with the coun-
try’s rate of development. The relevant imported com-
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modity thus becomes an alternative source of domestic
supply. This may be viewed as the process by which
the non-competitive imports of small underdeveloped
countries become competitive.

Certain qualifications of this process appear to be
necessary here. Indeed, when the less developed econ-
omy begins foreign transactions, it starts importing not
only final commodities that are not produced domes-
tically, but also materials and equipment for improv-
ing technical methods in already existing sectors (e.g.
tractors, weaving machines). Clearly, these imports
are closely connected with the output of the respec-
tive sectors. So these imports are treated as inputs in
these sectors. However, this does not appear to apply
in the case of imported final commodities, which are
not produced domestically. There is no row or column
for those sectors in the original input-output table.
In such a case there are two possibilities: either these
products can be entered in total as a unique number in
a separate row in final demand, or they can be distrib-
uted by corresponding sector along with the raw mate-
rials and machinery of those sectors. The second case
is the most usual way of treating inputs in input-output
studies to date. This merging of non-competitive) fi-
nal commodities with raw materials and services leads
to a misleading estimation of the import requirements
in raw materials and final goods for these sectors. For
example, the question as to how much imports must
change as the result of establishing a new industry that
substitutes the final commodities but were imported in
the past cannot be answered directly by such a table.
But in the case of a developing country this is of great
importance. Another problem concerns the treatment
of competitive imports of materials and final commodi-
ties together and their total to be used in estimating the
ratio of imports to domestic supply®V. The distribu-
tion of imports among consuming sectors may give a
wrong distribution of imports by consuming industry
and an inaccurate estimate of the impact of the substi-
tution process on import savings (balance of payments
as an investment criterion). Many of these errors would
probably disappear ifimports of final competitive goods
were taken as negative final demand.

One possible conclusion regarding exports is that
they should not be considered as autonomous, as an
element of final demand. In the case of underdeveloped
countries, exported agricultural products are in fact of

low (income and price) elasticity demand, while ex-
port potential sometimes derives more as a residual of
domestic demand to be absorbed by external demand.
The elasticity of supply of manufacturing goods in the
world market is around zero. Indeed, the decline in the
share of agricultural products in total world trade is
connected with a widening of the gap in per-capita in-
comes, which is a measure of productivity and produc-
tion in both underdeveloped and advanced countries.

One direct conclusion could be that the above-de-
scribed methods of import allocation imply different
models of how an industrial system reacts to imports.
Although the import distribution methods do not lead
to identical results, adjustments can be made to bring
them into closer proximity. The question arises as to
which method is preferable. There is no clear-cut an-
swer, but the trend is for competitive imports to be clas-
sified as negative final demand and for imports of in-
termediate goods to be treated separately from imports
— the latter being allocated directly to the final user(??).

Another recommendation with regard to the distri-
bution of imports in input-output models derives from
a debate(®® indicating that all possible efforts should be
made to arrive at the compilation of two separate ma-
trices: one showing the allocation of imports originat-
ing in the corresponding foreign countries, and one for
domestic production.

One further observation should be made here: leav-
ing relative prices out of the analysis may be excused in
an input-output study of a closed economy. But such an
omission may be considered quite unsatisfactory, if not
inconsistent, in the study of an open economy. The usual
assumption for a closed economy is that due to the high
degree of complementarity among inputs, changes in
relative prices will affect their proportions only slightly.
The high complementarity assumption tends to be con-
firmed more in the short term, when equipment cannot
expand significantly as happens in the long term. Tech-
nical progress attained over longer periods may not be
inconsistent with the stable input-output coefficients.
But this does not imply that a number of assumptions
in Leontief’s system do not require discussion (such
as, for example, the assumption that the relative prices
of commodities depend only on their direct and indi-
rect labour content, and real wages express true social
costs) ®¥, particularly in a changing environment. The
position here is that in an open economy —and par-
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ticularly in less developed countries— omitting relative
prices from the input-output model is not justifiable.
This assertion can be supported by the fact that the
prices of imported goods, and more or less the prices
of exported ones, are given, i.e. they are determined by
the world market outside of the input-output system.
Consequently, changes inevitably affect the technical
coeflicients of the model as an “exogenous” factor. This
aspect, of course, requires further investigation.

5. Recommendations of United Nations
for Treatment of Imports

According to Holub and Schnabl (1985), several pro-
posals have been advanced in the Input-Output Matrix
(IOM) literature concerning the embedding of imports
in the IOM. The authors present some methods pro-
posed by the United Nations (UN, 1973, pp. 53-63),
along with some comments on the advantages and weak
points of each method. According to the UN approach,
imports can be registered according to four methods,
which are labelled as methods A, B, C and D. Here we
discuss each method separately. It is convenient, how-
ever, to present these methods in a different sequence
to the one indicated in the UN approach.

Method D: Split Import Matrices (as per UN ‘Split
matrices for imported and domestic products’)

Given the importance of imports for the economy,
it is necessary for them to be registered in every pos-
sible detail. This is best obtained by pairing domestic
production and imports in the aggregate matrix. Im-
ports, in turn, are classified by use and by origin. Such
an import matrix includes all information needed to
investigate the structure, level and volume of the im-
ports. Therefore, the import matrix is as a rule the start-
ing point for the classification of imports in the IOM
(this is the case even when this method is not explicitly
mentioned by the matrix compilers, mainly for reasons
of doubtful accuracy of the data). This characteristic of
method D allows for the complete embedding of the
import matrix in the IOM and offers a high level of gen-
erality to the presentation, so that methods A and B can
be considered as an aggregation of the elements in D, or
as rearrangements of its components (method C). Ac-
cording to method D, the IOM matrix has the follow-
ing arrangement, showing paired domestic production
and imports, XS and Xlrjn

(X ] [Ea] [X7]

x7] (B [X7)

PAij
Xj
XS domestic intermediate products (matrixnxn)
d ~d . .
X', X, total domestic production
Eﬁ( final demand for domestic products
Xgl imported intermediate products (matrixnxn)
X" total value of imported products
E} imported products for final demand
PA. initial expenditure

ij
The advantage of this method is that it allows import or-
igin to be conceived as overseas suppliers and use areas
as domestic buyers. Furthermore, the method allows
for extended searching through substitution effects.
However this method demands a wealth of statistical
information, which is indispensable for the satisfactory
classification of imports, regardless of the method used
to compile an IOM - at least on a national level. The
information provided by importers does not usually
contain data on the origin of imported products, espe-
cially when the product is not purchased directly from
the manufacturer.

Method B: Classification of imports by purchaser

Method B, which the UN refers to as ‘Inputs classified
by purchaser’, treats imports according to sector of use
(purchaser). From a technical viewpoint, transactions
in the IOM are shown as sums of the elements Xijm
and Eikm of the matrix built according to method D.
Thus, the elements of the IOM show only domestic
transactions. Imported products and services are pre-
sented in a row, which belongs to initial input, in the
sectors of domestic production and final demand (re-
gardless of whether the imports come directly from the
manufacturer or indirectly from other traders). The ar-
rangement in this method is as follows:

[Xy] [Ei] [X.]
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[(X5] [E5] [M]

PA

ij

The advantage of this method is that it changes the
IOM technique back into its standard form, which al-
lows for only domestic transactions. In addition, an
analysis using method B can identify the effects of
interdependency in aggregate domestic production.
However, the method has several weaknesses: it hides
important information relating to the origin and to the
type of imported products. Moreover, it does not show
the intermediate transactions for each separate sector
and the role of imports is not shown. There again, in the
case that the imported product is a substitute of a do-
mestic product, an increment of domestic demand can
be obtained as a cost of the imported product. In such
a case however, a significant modification takes place
regarding the coeflicients of production for domestic
products, which cannot be detected in the form of the
IOM constructed by method B.

Method A: Classification of imports by commodity

Method A, referred to by the UN as ‘Imports classified
by commodity’, gives all imports a commodity clas-
sification, i.e. it allocates imports to those sectors of
domestic production which manufacture the same or
nearly the same products and distributes them along
with their outputs to purchasers. According to this
method, the total outputs of the sectors are shown
in the fields of the IOM. Because of this treatment of
imports, the IOM is termed a matrix of technological
interrelations. The method is obtained from method D
by adding the matrix of intermediate imports Xijm to
the matrix of domestic intermediate transactions Xijd
and by adding the matrix of final demand for domestic
products Eijd and the matrix of final demand for im-
ported products Eijm. But the result of this method is
that the horizontal aggregate is greater than domestic
output in terms of value of imports. For this reason, the
horizontal aggregate of production in a given sector is
not equal to the aggregate of supplied values, but equal
to the aggregate value of domestic production and the
value of those imported products that are similar or
quite similar to the products of that sector. This results

in the violation of the identity of the sums of the rows
and columns of the IOM. To avoid this perverse result
two corrections are used, denoted as correction Al and
correction A2.

Correction Al

X, =X+ XI'||E, =Ef{ + B |[[-XI| XS]

where -X " is the negative column of imports classified
by commodity

Correction A2

_ wd m
X, = X +X!

_nd m
Em_Em+Em

d+
X

PA.

1

X4

°J

Xi» | € Positive row of imports, classified by com-

modity
d+m
X

In both corrections the identity of the sums is obtained
through the use of a vector, which is classified by com-
modity. In correction A; the correction vector is added
to the matrix of final demand as a negative vector, so
that the identity of the row sums and column sums Xi
and Xflj in the IOM is preserved. Because it takes into
account the technological interrelations resulting in
the usual values of gross production, method A; is well
suited to the purposes of the input-output analysis. The
second method A; classifies imports by commodity.
The imports are placed under the initial row of expen-
ditures. This arrangement differs from that of method
B, in which the imports row contains the imports by
region of user. Method A, allows for a correction row
vector of imports, consisting of imports by origin of
production. Since the correction vector —negative col-
umn as per method Aj and positive row as per Ay— has
the same content, in the above schema the row vector
is denoted as X, unlike the usual symbol for row vec-
tors. As an input-output analysis tool, Method A; has
the disadvantage that the sums of the rows and the col-
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umns no longer reflect the values of f gross production,
but rather the aggregate receipts X " and Xi+m.

Method C: Separation into complementary and
competitive imports

For analytical reasons, imports must sometimes be di-
vided into complementary and competitive products
and services. In the framework of this method, compet-
itive imported products are also supposed to be manu-
factured in the domestic economy, while competitive
products are manufactured only abroad. Competitive
imports are shown together with domestic production,
allocated to purchasers and treated in the same way as
all imports in Method A. Complementary imports are
separately allocated to different purchasers.

This method, referred to by the UN as ‘complemen-
tary and competitive imports’, is built in such a way that
the intermediate products matrix includes only domes-
tic products and competitive imports (X =X+ xn,
where X " denotes the matrix of competltlve 1mports$
When the correction vector is applied in the ‘by com-
modity’ method, the IOM acquires the following ar-
rangement:

d A O-m d
Eik = Eik + Eirl? _Xi- X..

_yd -m
X, =X+ X7

(competitive
imports)
C m C m
X" E”
(complementary (complementary
imports) imports)
PA,
d
X

°J

In order for the row and the column aggregates to pres-
ent the values of gross production, it is necessary for
competitive imports, which are included in the main
matrix X ", to be corrected with a negative — X Fur-
thermore, since the central matrix includes only com-
petitive imports, it is necessary for the complementary
imports, which are omitted in method B, to be registered
in an imports row by commodity. In practice, however,
it is usually very difficult to separate competitive and
complementary imports. Therefore, as a rule, the more
detailed the registration of complementary products
in the IOM, the more they appear with higher values.
For example, when only the ‘Food and entertainment’

row exists, this is a competitive product. But when this
item is further divided into subcategories there appear
products that are complementary to those contained in
the initial competitive row. When domestic production
of a product is very low and the rest of its consump-
tion comes from imports, then the product is usually la-
belled as a complementary import for its total value. A
further difficulty emerges in comparing IOM:s of differ-
ent countries, since the same product can appear in one
country as a competitive product, while in one other as
complementary.

Treatment of imports in the use table
according to the United Nations for
the year 1999

Valuation of imports

In input-output analysis, imports must be incorporated
as part of the use table. To do this, the use table must be
at basic prices while imports must be entered as nega-
tive values and become part of net final demand.

Types of imports

As noted above, imports are usually classified into two
types, namely competitive and non-competitive, the
latter also being called complementary imports. Com-
petitive imports are imported products that are also
produced by the domestic economy. Non-competitive
imports are those products that either cannot be pro-
duced or are not yet produced in the country.

a) Non-competitive imports
In use tables, non-competitive imports are treated as
a separate row. They have no corresponding column
since no equivalent products are produced domesti-
cally.

b) Competitive imports
The total value of non-competitive imports is now
considered as the import of only one product. The
imported product is treated in the same fashion as its
domestic counterpart.

Alternative presentation of imports in the use table

This section will discuss alternative ways of presenting
imports in the use table so as to provide information for
economic analysis by using I/O models.

In the case of non-competitive imports, there is no
alternative to the treatment set out above. In other
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words they must be included in the use matrix as either
a single row, each of its elements representing all non-
competitive imports used by an industry, or as a num-
ber of rows, each row representing a non-competitive

imported product.

However, there are two different ways to show com-
petitive imports in the use table, i.e. uses of domestic
and imported goods and services shown together or
separately.

The first is to show all inputs consumed in the in-
termediate demand matrix and in final expenditures

Table 1. Input-Output table with total input presented in the intermediate and final demand matrices

Intermediate consumption Net final demand Net final demand Product Output
Products 1 Final demand Imports
1 18.0 36.0 80.0 -34.0 100
2 42.0 36.0 62.0 -38.0 102
Non-competitive S0 -5.0 0
imports
Value added 35.0 30.0
Industry output 100.0 102.0
Table 2. Input — Output table with domestic and imported resources separated
Intermediate consumption of domestic products Final demand Product Output
Products 1 2
1 10.0 20.0170.0 100.0
2 30.0 16.0]56.0 102.0
Non-competitive imports
Import of product 1 8.0 16.0]10.0
Import of product 2 12.0 20.0] 6.0
Value added 35.0 30.0
Industry output 100.0 102.0

regardless of origin of supply. This method is shown in
table 1.

The sum total of consumption in each row is the sup-
ply of a product. The total product output produced by
the economy is then obtained by subtracting imports
from total supply. This method has the advantage of
showing the technical requirements of each industry.

The other method (uses of domestic and imported
goods and services separately) presents competitive
goods and services in the same manner as the treatment
of non-competitive imports, that is, imported inputs
are shown separately from domestic ones.

This method is shown in table 2.
The second method is used by many countries. It will
provide information for the basic I/O model.

6. The treatment of imports by Eurostat

According to Eurostat (2001) one input-output tech-
nique treats import matrices from the use side. The
supply of imports as shown in the supply table are allo-

cated to the different use categories of intermediate and
final use. This treatment consists in separating the use
of imported goods and services from the use of goods
and services from domestic production. These matrices
include the intermediate use part of the import matrix,
which shows the use of imported goods and services
by industry in the columns, and by products in the row,
while the final demand part of the import matrix shows
the use of imported goods and services by category of
final use in the columns and by product in the rows.
This separation of domestically produced and import-
ed goods and services is necessary for analytical pur-
poses. The use table of imports constitutes the basis for
constructing the symmetric import matrix. Although
it is not necessary to separate the use of domestically
produced products from that of imported products in
the supply and use technique, it is necessary in the case
that the link between the supply and the use of goods
and services within the national economy is relevant, as
for example in the analysis of the impact of changes in
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exports or final consumption expenditures on imports,
domestic production and related variables such as em-
ployment.

Eurostat offers a detailed description of the concepts
and definition of imports with emphasis on products
as part of total supply. Also described are the valuation
of imports, the main problems concerning the compi-
lation of the supply of imports (data sources, coverage,
etc.). Imports are shown as a vector by product, subdi-
vided between goods and services. In addition, imports
can be subdivided by region, or by EU and non-EU,
transforming the import supply vector into a matrix of
import supply.

The data in the use table of imports must be subtract-
ed from the use table at purchasers’ prices in order to
arrive at the use table showing domestic products only.
A further step would be to subtract and reallocate the
trade and transport margins and deduct taxes less sub-
sidies on products in order to achieve the final supply
and use system at basic prices. Moreover, the use table
of imports can show supplementary classifications, e.g.
distinction between competitive and complementary
imports or imports subdivided by geographical break-
down, separation of the use of imports coming from
within or intra-EU or according to any other required
classification.

The distinction between competitive imports, which
are products that are also domestically produced and
complementary imports, which are products that are
not domestically produced, is of analytical interest as
both types of imports can have different relationships
and importance for the national economy: competitive
imports can be analysed in the framework of substitu-
tion policies and effects, while complementary imports
are indispensable in the short run. For the determina-
tion of this distinction, the product level of disaggre-
gation is important. But while the distinction between
competitive and complementary imports is clear in
principle, a number of ambiguous cases must be re-
solved in practice. Classifying the products as competi-
tive or complementary is difficult even when working
with a very detailed product list. Furthermore, any clas-
sification changes over time. Besides, the large increase
in inter-industry trade diminishes interest in such a
distinction, with the exception of certain mining or en-
ergy products. Due to these difficulties, as shown by the
experience of countries that tried to implement such a

distinction in their national supply and use framework,
the results are not satisfactory. However, Eurostat does
not require treatment of import matrices by distin-
guishing between competitive and complementary im-
ports. A geographical breakdown of the use table of im-
portsisrelatively easier to compile, as there may be data
problems but no basic conceptual problems. In the case
of goods, information about the geographical origin of
products can be obtained from foreign trade statistics.
However, problems arise in the case of services with
regard to the geographical origin of imports. Besides,
when compiling use tables on imports in a geographi-
cal breakdown, there is the problem of how to allocate
an identical product imported from two geographical
regions to the respective use categories. There is also
the question of whether one should allocate it in pro-
portion to the assumed users. Similar questions already
arise when compiling the use table of imports without
geographical breakdowns. Therefore, any geographical
breakdown needs additional assumptions in order to
allocate the imports.

The practice adopted by Eurostat is to compile an ag-
gregated EU-input-output table on the basis of national
input-output tables, which has separate import matrices
for EU and non-EU imports. However, a multi-regional
input-output table with the member states as regions
would have to distinguish the imports of each country
from the imports from all other member states.

Table 1 below shows the use table for imports along
with the entire system of supply and use. The table has
the same format as the use table at basic prices and dis-
tinguishes two main submatrices: one for intermediate
use and one for final uses. This table also shows the use
of imported goods and services by product and by in-
dustry and final use categories. The total use of imports
(column S) is equal to the total supply of imports as
shown in the supply table. The equality holds for each
of the products distinguished in the supply and use sys-
tem.

Compilation of a symmetric use table
of imports

A use table of imports is also necessary for the symmet-
ric use table of imports. Table 2 shows such an import
matrix. The final use part is unchanged as the data are
already classified by product. Direct information on
the use of imported goods and services by industry is
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usually not available, so the elaboration of this matrix
needs to be based on certain assumptions and indirect
estimation methods. This also holds for the final de-
mand part of the use table. Only in exceptional cases
where a certain product is obviously only imported
and not domestically produced can one conclude the
respective use of these imports.

Having transformed the use of imports into the prod-
uct by product dimension, the final input-output sys-
tem is achieved as shown in Table 3. The table shows
the symmetric input-output table for domestic output
and is the basis for input-output analyses.According to
Eurostat (2001) the use table of imports will have to be
compiled on the basis of plausible assumptions based
on the nature of the imported goods and services.

From a theoretical point of view the question arises to
whether imported products should be treated as fully
homogeneous with domestically produced products,
in which case there will be no preference on the part
of a user regarding whether a domestic or an imported
product is purchased. In practice, this means that the
import share of a product could be assumed to be the
same in all uses. So, in the case where there is no spe-
cific information, imports would be allocated to users
in the same proportion. Even if this consideration is
not accepted in theory, in practice there is no other way
to construct the use table of imports due to the lack of
specific data.

Eurostat methodology for the year 2008

Table 1. Input-Output table with total input presented in the intermediate and final demand matrices

Products | (1) [ Forimported products: Interme-
(CPA) diate consumption at c.i.f. values
- by product and by industry
m

Industries (NACE)123....n [ X(1) Final usesa) b) ¢) d) e) f) ¥ (3) Y(1)+2(3)
(1) 2 3) “) )
1 For imported products: Final uses at c.i.f. values:
2 Final consumption expenditure:
3 a) by household

b) by NPISH

¢) by government

Gross capital formation:

d) gross fixed capital formation and valuables
e) changes in inventories

f) exports- re-exports

3 (1) | (2) | Total intermediate consumption
ofimported products by industry

Total final uses of imported products by type

Total imports

NACE: Nomenclature generale des activites economiques dans les Communautes europeennes.

Table 2 A symmetric table of use of imports at c.i.f. values

Products (CPA)123.....n X (1) Finalusesa) b) ¢) d) e) f) X(3) ¥(1)+2(3)
) 2 3) “) O
1 For imported products: Final uses at c.if. prices:
2 Final consumption expenditure:
3 a) by household
i b) by NPISH
c) by government
-1 (D) Fori doroducts: Gross capital formation:
Products df’r imported products: fnte{me— d) gross fixed capital formation and valuables
(CPA) blate C(zinsumpélgn at c.cll. - values e) changes in inventories
- y product and by product f) exports/re-exports
n
3 (1) ] (2) [ Total intermediate consumption Total final uses of imported products Total use of
of imported products imported products

CPA: Classifications of Products by Activity



52 Investment Research and Analysis Journal, III (1) Spring 2008, 39-55

Table 3: A symmetric input-output table for domestic output (product by product)

Products (1) For domestic output:
(CrA) Intermediate consumption at
- basic prices by product and by
product

Products (CPA)123.....n > (1) Finalusesa) b) ¢) d) e) f) X(3) T(1)+=(3)
(1) ) ©) ) ©®)
1 For domestic output:
2 Final uses at basic prices:
3 Final consumption expenditure:
a) by household
b) by NPISH

¢) by government

Gross capital formation:

d) gross fixed capital formation and valuables
e) changes in inventories

f) exports

r
> (1) | (2) | Total intermediate consump-
tion of domestic output at basic

prices by product

Final use of domestic output at basic prices

Total domestic
output at basic prices

Use of | (3) | Total intermediate consumption
imported of imported products by product
products

Final use of imported products at basic prices

Total imports

Net taxes on | (4) [ Net taxes on products for
products intermediate consumption by
product

Net taxes on products for final use

Total net taxes on
products

3 (1)+(3)+(4) [ () | Total intermediate consump-
tion at purchasers’ prices by

Total final uses by type at purchasers’ prices

Total use at
purchasers’ prices

product

Compensa- | (6) | Components of value added
tion of em- by product
ployees Other
net taxes on
production
Consumption
of fixed capital
Operating
surplus, net

= (6) | (7) | Value added by product

T (1)+(3)+ (8) | Output at basic prices by
(4)+= (6) product

The ideal breakdown of the import matrix involves
three components:
— Imports classified into goods and services, as their
conceptual and empirical characteristics are complete-
ly different.
— Geographical breakdown of imports and exports, ac-
cording to intra-EU trade and extra-EU trade.
— There is also the theoretical traditional classification
of imports into products that are also domestically
produced (“competitive imports”) and products that
are not domestically produced (“complementary im-
ports”).

This breakdown is important in terms of theoreti-
cal extensions of the input-output framework, as in the
case of analyzing the impact of increasing prices of im-

ported goods (for instance, an increase in the price of
oil). Another more frequently discussed example is the
traditional policy of substituting imports with national
production.

The analytical potential would be enhanced if the
use table of imports also showed supplementary clas-
sifications, such as a distinction between competitive
and complementary imports, or imports subdivided
by regions, e.g. a separation of imports coming from
within the EU and from outside the EU.

In theory, the distinction between competitive and
complementary imports appears to be clear. In prac-
tice however, a number of borderline cases must be
resolved. For the validity of this distinction, the prod-
uct level of disaggregation is of the utmost importance.
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Even on a very detailed product level it is sometimes
quite difficult to classify products as competitive or
complementary. Furthermore, this classification may
not be stable over time.

Because of these practical difficulties, the experience
of countries which attempted to apply such a distinc-
tion in their national supply and use framework is not
very encouraging. Moreover, the large increase in inter-
industry trade in recent decades due to globalization
may have reduced the interest in such a distinction, per-
haps with the exceptions of certain mining or energy
products. However, it should be noted that ESA 1995
does not require the compilation of import matrices
that distinguish between competitive and complemen-
tary imports.

Compared to the distinction between competitive
and complementary imports, a geographical break-
down of the use table of imports is easier to compile,
as there may be data problems but no basic conceptual
problems.

1. Concluding Remarks

The prevailing method for inserting imports in the in-
put-output table —particularly in EU countries— is es-
sentially the one suggested by Eurostat, taking into con-
sideration all the problems mentioned above.

According to the Eurostat approach, due to a lack
of data and the extensive inter-dependency between
European countries, the classification of imports into
competitive and non-competitive goods is not feasible.
Instead, the adopted method is the classification of im-
ports by geographic area.

In theory, the distinction between competitive and
complementary imports appears to be quite clear. In
practice, however, a number of ambiguities must be
resolved. Even if working on a very detailed product
classification, it would still be difficult to classify prod-
ucts as competitive or complementary. In view of these
problems, in its treatment of import matrices Eurostat
does notrequire a distinction to be made between com-
petitive and complementary imports and instead opts
to compile tables based on a geographical breakdown
of the use table of imports, which is easier to compile.

The above analysis also leads to the conclusion that
in an open economy - and particularly in less devel-
oped countries — the omission of relative prices in the
input-output model is not justifiable. This assertion can

be supported by the fact that the prices of imported
goods, and to some extent also the prices of exported
goods, are given, i.e. they are determined by the world
market outside of the input-output system. Conse-
quently, changes inevitably affect the technical coefhi-
cients of the model as an “exogenous” factor. Naturally,
this aspect requires further investigation.

It emerges from the comparison of Eurostat and the
UN that in 1993 the UN had 4 methods of presenting
imports and although it had fewer methods in 1999, it
retained the distinction between competitive and com-
plementary imports. In 2001 and 2008 Eurostat used
the UN’s method B but did not make any distinction
between competitive and complementary imports.
However, Eurostat cannot be criticised for this, since
— as already noted — most methods in practice have a
data problem and the distinction between competitive
and complementary imports is of interest to develop-
ing countries, not the EU member states, the majority
of which are developed countries.

Notes

(1) Luigi L. Pasinetti, Lezioni di Teoria della Produzione,
Soc. Ed. il Mulino, Bologna 1975, Greek translation
A.S. Korkotsidis, ITapadéaeig Bewpiag g ITapaywyrg,
Kritiki Publications, Scientific Library, Athens 1991
— Chenery H., Clark P, “Interindustry Economics”,
New York: John Wiley and Sons, 1959, p. 153.

(2) Leontief WW,, “The Structure of the American Econ-
omy 1919-39” N.Y. 2nd Edition Oxford University
Press 1951, p. 164 — Evans W.D. and Hoffenberg M.,
“The interindustry relations study for 1947”, Review of
Economics and Statistics, May 1952, pp. 108-9. — Piero
Sraffa, Production of Commodities by means of Com-
modities, Cambridge: Cambridge University Press,
1960, Luigi L. Pasinetti op. cit.

(3) Chenery H,, Clark P, op. cit., p. 154.

(4) Leontief WW,, op. cit., pp. 24, 164-8.

(5) The changes in stocks should be treated as an element
of final demand (autonomously determined in the
model).

(6) CheneryH., Clark P, op. cit., p. 154.

(7) Leontief WW,, op. cit., p. 165.

(8) They are defined as exports of domestic merchandise
only. So re-exports are excluded.

(9) Ghosh A., “Experiments with Input-Output Models”,

U.P. Cambridge 1964, Table B1, pp. 7-8, 77-8, 134,
136.
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(10) Usually non-competitive imports include net private
and governmental unilateral payments abroad and
personal, governmental and business expenditures in
foreign countries. See Abraham W.I. and Hoffenberg
M., “Some problems of Standardization of Input-Out-
put Statistics” T. Barna (ed.), pp. 352-3.

(11) GhoshA., op.cit., pp. 13-15 — Stone R., “Input-Output
and National Accounts”, OECE, Paris 1961.

(12) Ghosh A, op. cit., pp 39-43.
(13) Leontief WW,, op. cit., p. 168.

(14) This approach has been favoured by European Input-
Output Workers, Chenery H., Clark P., op. cit. p. 154
—BarnaT. (ed.), “Structural Interdependence and Eco-
nomic Development”, 1963, pp. 195-6.

(15) Such a model was constructed during the Second
World War in the USA, Chenery H., Clark P, op. cit.,
pp. 154,271-6.

(16) Certainly the USA did not have to tackle such a prob-
lem.

(17) Government direct control is justified here because of
inelasticities in demand, high time horizon of entre-
preneurs and imperfections of markets.

(18) However, this has not been found to be the case in un-
derdeveloped countries, in which input-output analy-
sis has been carried out to date. These fears are justified
for a very primitive economy.

(19) The most detailed analyses for these countries have
been made by UN, ECLA for Colombia (1957), Ar-
gentina (1958), by Eleish G.E. for Egypt (1954) in
Barna T. op. cit. and by Chenery H., Clark P., Cao-Pina
V,, for Italy (1950).

(20) Reference here is made to the existence of a purely
technical problem regarding the specific commodities
to be included in non-competitive imports. Evidently,
competitiveness must be taken into consideration and
separate sectors included for products which have pos-
sibilities for expansion, irrespective of their present
magnitude in the total supply of domestic production.

(21) Regarding different methods of treating competitive
imports and the estimation of the relevant ratios, one
could cite the separate matrix method (employed in
the USA) and the iterative method (employed in Italy
and Norway). Barna T, op. cit., p. 355.

(22) Abraham W., Hoffenberg M., “Some Problems of Stan-
dardization” in Structural Interdependence and Eco-

nomic Development, Barna T. (ed.), pp. 341-56.

(23) Cao-Pina V,, Roelants B. Du Vivier and others, “Prob-
lems of Standardization of Input-Output Statistics: a

Debate” in Barna T. (ed.), 1963, op. cit., chapter 11, pp.
333-41.

(24) Dorfman R., Samuelson P., Solow R., “Linear Pro-
gramming and Economic Analysis”, The RAND Series,
McGraw-Hill Book Co. Inc., 1958, pp. 224-9, 234-7,
248-9. A real system such as Leontief’s can only hope
to determine relative prices, although the absolute lev-
el of prices is completely indeterminate.
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