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ABSTRACT

Regional economic integration has become a major issue in international trade.
Existing literature has failed to evaluate or quantity the implication ot policy
measures adopted by regional economic blocs on shipping transport services. This
thesis quantifies the distorting etfects of the European Union’s Agricultural Policy
(CAP) on the grain trade via the impact on shipping transport.

Three different sets of econometric models were developed and estimated for each
bulk carriers market sub-sector (Capesize, Panamax, Handysize), which incorporate
protection subsidy component of the CAP. The results revealed that the CAP has a
significant depressing eftects on international grain prices and 1ts pattern of trade,

hence has consequences for the structural changes of demand tor shipping transport
of grain.

This work also undertakes counterfactual analysis to investigate the impact of
possible liberalisation of CAP on the structure of demand for shipping transport of
grain. The econometric version of the theoretical model 1s used to simulate a
number of alternative policy scenarios in the Uruguay Round (WTQO) of negotiation
(EU and USA proposals). The simulation model suggests that the USA proposal
will increase the North Atlantic grain trade and consequently the demand for
“Capesize” will increase. However the EU proposal would not create a signitficant
change to the existing situation.

This original study contributes to the literature in a number of ways, In terms of
economic modelling, a non-related shipping element (agricultural subsidy) 1s
incorporated to the model as an endogenous variable. In the theoretical aspect the
relationship between supply and demand in shipping market i1s highlighted. In
econometric techniques, different methods are used for the first time to differentiate
the specific nature of each sub-market in the grain trade for difterent bulk carrier
sub-sectors. This research has highlighted the importance of non-shipping related
policy measures for the grain shipping sector, especially when it 1s implemented by
an important economic blocs.
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CHAPTER ONE: INTRODUCTION, SCOPE AND
JUSTIFICATION FOR THE STUDY

1.1 Issues

The classical model of maritime economics suggests that the demand for shipping
services 1s a derived demand. McConville (1999:35) defines derived demand as
“arising as a direct result of the demand for commodities which are required to be

hauled by sea. Shipping 1s, therefore demanded not for itself, but because it is part
of the production process of other goods”.

Considering the above statement 1t is important to investigate the impact of policy
measures 1n other sectors of economy on the shipping industry. Such studies have
not been carried out in the shipping literature so tar. The focus of this study 1s on
the impact ot the Common Agricultural Policy (CAP) on the structure of demand
tor shipping transport of grain.

Grain 1s an 1mportant agricultural product. This 1s because there 1s a close
relationship between grain prices and the prices of other agricultural products.
Grain competes with other agricultural products for land. Thus grain prices
determine the allocation of land to these products, and, therefore, their prices. Grain
1s important for producing pork, poultry, eggs, beef and milk. The revenue from
these products and trom grain accounts tor about 66% of the EU’s total agricultural
revenue. Hence, the market organisation for grains was one of the first to be set-up

within the EU and many other regimes are formed or dependent on the grain
regime (Gawel & Addy Suhut, 1997:15).

Furthermore, since grain 1s an important contributor to seaborne trade. Changes in
its demand significantly affect the structure of demand for shipping transport
services. Grain mostly uses sea transport to serve 1ts foreign trade. About 90% of
grain traded 1s moved by sea and this volume makes this commodity very
important for shipping business (Drewry, 1996:61).

Among the tfive major dry bulk commodity trades, grain trade 1s ranked third, with
almost 200 million tons per year (Fearnley, 1996:14), shipping transport of grain
forms about 5% ot the total world seaborne trade volume (including petroleum). It
corresponds to 25% of the five major dry bulk commodities (UNCTAD, 1996:21).



Thus ocean transport of grain can be clearly seen as a factor affecting shipping
market conditions.

Figures 1.1 1llustrates trends in the volume of seaborne trade in the three major dry
bulk commodities- iron ore, coal and grain between 1965 and 2000. While one
could observe an increasing trend in dry bulk commodity trades such as iron ore
and coal, on the contrary, the volume of seaborne grain trade remains almost
unchanged since 1980. According to statistics compiled by Fearnleys, the volume
of grain carried by merchant vessels during 1965 was 70 million tons. This
increased at an annual rate of about 6.8% until 1981, when it reached 206 million
tons. There was a decrease to 200 million tons in 1982, and it remained at almost a
constant level after that.

Figure 1.2 shows that the pattern of ton-mile demand generated by these
commodities i1s similar to that of volume of trade 1n these products. While there 1s
an observed increase in the ton-mile demand for coal and iron ore, that of grain
remain relatively constant. Figure 1.3 shows that over the period 1965-2000, the
proportion of grain in the sea borne trade for these three commodities has
decreased from 23% to 18%. Similarly, Figure 1.4 shows that the proportion of
ton-mile demand for grain has decreased significantly from 39% in 1965 to 20% 1n

2000.

These trends clearly illustrate that the share of grain in the international trade for
major dry bulk commodities has reduced. This suggests grain is losing 1its
importance as a major source of demand for shipping transport. It was pointed out
that the demand for shipping is a derived demand and thus depends on activities in
other sectors or markets in the economy. A major factor which influences activities
within any sector or market is the implementation of policy measures. Activities 1n
the international grain market have been significantly affected by the CAP which 1s
a policy measure implemented by the EU.



Figure 1.1: Volume of Seaborne Trade in Three Major Dry Bulk Commodities
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Figure 1.2: Ton-Mile Demand Generated by
Three Major Dry Bulk Commodity Trades
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Figure 1.3: The Major Dry Bulk Cargo Share (Volume)
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Figure 1.4: The Ma
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Policy measures implemented collectively by a group of countries to achieve
economic integration, such as the EU, tend to be more influential in international
trade than those implemented by individual countries. Regional economic
integration is concerned with the discriminatory removal of all trade barriers



between participating nations and with the establishment of certain elements of co-
operation and co-ordination between them.'

The EU is a unique entity, comprising a group of nation states, but also including a
supranational organisation with the power to make (and enforce) its own policies.
The EU i1s founded on a set of treaties between 1ts 15 member states, providing a
framework for co-operation between national governments and also establishing an
economic organisation with a legal identity in its own right. This combination of
international co-operation and supranational policy-making is distinctive, and thus
difficult to categorise in terms of formal models of regional economic integration.
The importance of the EU as a generator of demand for shipping transport 1s
discussed in more detail 1n Section 1.4.

One of the most important EU policies is the Common Agricultural Policy (CAP).
This policy provides a high level of subsidies to farmers to increase production of
agricultural products such as grain. This i1s the most protectionist policy in the EU.
On average it has absorbed two thirds of the EU’s budget since mid-1980s (Gawel
& Addy Suhut, 1996:16). The main objective of the CAP is food security. Cereals
as a major food raw material received the highest level of protection under the CAP
regime, to satisfy the security of food supply. Classical trade theories argue that
protectionism has a strong effect on international trade.

Since the grain trade is mainly seaborne and is also one of the major dry bulk
commodity trades, policies and developments 1n the grain trade aftect the
aggregated demand for shipping. The shipping industry has a complex structure. It
is highly disaggregated by sector (tanker, dry bulk), and differentiated by size into
different sub-markets. This complexity is intensified when one needs to analyse the
role of each different shipsize in a specific commodity market. “Therefore 1t 1s
better for analytical purposes that the industry be regarded as a group of related
industries with distinct sectors” as suggested by the Rochdale Report (1970). There
is a need for disaggregated studies in shipping literature which combine shipsize
form and commodities.

The co-ordination between the member states depends on the form that integration takes,
such as Sectional Integration, Free Trade Area, Costumes Union, Common Markets,

Complete Economic Union or Complete Political Integration. See Appendix 1 for further
detail.



Since grain is a low value commodity, transport cost forms a large proportion of its
landed price. Transport cost generally has not received proper attention in new
classical models of international trade and tew conceptual and empirical studies
have realised 1ts importance for internationally traded commodities. The shipping
literatures considers the demand for shipping to be totally inelastic and 1s treated
exogenously. Thus the possible effect of freight rate on pattern and volume of
international commodity trade has not been investigated strongly. Therefore there
1s a need for a consideration of this 1ssue 1n a study of international trade and

shipping.

The issues outlined above which this thesis investigates are the role of policy
measures in other sectors, specifically the CAP, 1n influencing developments in the
shipping industry; the relationship between the implementation of the CAP and
observed trends in the international grain trade in terms of volume; and the
importance of regional economic integration for shipping transport via its impact
on international trade.

1.2 Research Aims - Theoretical Approach and Methodology

This thesis aims to investigate the impact of the Common Agricultural Policy
(CAP) on the structure of demand for shipping transport of grain. This has
implications for the importance of trade agreements involving regional economic
integration and their policy measures for international commodity trades and
shipping transport services.

The thesis addresses a lacuna in the literature in that for the first time 1t seeks to
estimate quantitatively the impact of the CAP on the structure of demand for
shipping transport of grain. This thesis focuses on the nexus between agricultural
policies and international trade and transport. Increasingly, the process of
globalisation 1s influencing trade and agricultural policies and this 1s being
reflected in the policy making process of organisations such as the WTO and the
EU. This thesis also highlights the importance of transport cost for transport of
grain as a low value commodity.

The main hypothesis is that the formation and development of the EU together with
implementation of the CAP have contributed to the structural changes in demand
and production of international grain trade. These structural changes 1n grain trade
altered the pattern of demand for different shipsizes. This arises because of port and



routes restrictions for particular shipsize. This hypothesis 1s principally similar to
the Glen (1990) differentiation hypothesis for tanker market. The thesis tocuses on
the possible 1mpact ot the CAP on the structure of demand in the markets tfor
difterent size bulk carriers ships (Capesize, Panamax, Handysize).

The thesis adopts various analytical tools to achieve the aims and objectives of the
study. These i1nclude statistical data analysis, conceptual analysis, economic
modelling, econometric estimation and simulation analysis. The main hypothesis 1s
developed as a result of the literature review, a conceptual analysis of the CAP and
the analysis of shipsize performance 1n the grain trade. Following the main
hypothesis, there are other sub-hypothesis which specify the movement of shipping
factors (e.g. bunker price) 1n grain freight market and how ditterent shipsizes have
been affected by the reduction of the EU grain imports and increase of the EU grain
CXPOrts.

The hypothetical framework 1s examined quantitatively by developing three
different sets of models (each market sub-sector has been modelled separately).
The empirical research uses recently developed econometric methods and
techniques to model and test the hypothesis. These methods test for the stochastic
behaviour of the series and examine the dynamic interrelationships between
different variables of the models for ditferent size vessels. This 1s because the
hypothesis indicates a dynamic interrelationship.

Furthermore, simulation analyses are conducted, using the models developed for
the study, to quantify the impact of the possible liberalisation of CAP on the
structure of demand for shipping transport of grain. The rationale for the
simulations is to be found in the WTO negotiations regarding the liberalisation of
the CAP. In the Uruguay Round, the EU and the USA had two difterent proposals
for the partial liberalisation of agricultural support on the world grain market.
These two proposals are used 1n this thesis to evaluate the effects of possible
changes of the CAP policy measures on structure of demand for ocean grain
shipping services.

Annual Data for the period 1970 to 1998 1s used 1n the estimations. There are three
reasons for this choice. These are data constraints, the CAP implementation date of
1967 and thirdly the recognisable time for ditfferentiation in bulk carriers market
could be referred to the early 1970s, when Capesize appeared in the market for first
time.



Most of the shipping data has been collected from different issues of world bulk
trades published by ‘Fearnleys’ and Clarksons. Agricultural data was obtained from
the US Department of Agriculture and International Grain Council (IGC).
Moreover, disaggregated data has not been easy to collect and collate. As a result
of this difficulty, this study constructs a freight rate data set by using time charter
rates within the estimation period.”

There are many different definitions for grain from different sources. Therefore,
grain 1tself needs to be defined specifically for this work to highlight the accurate
impact ot the CAP on the structure of demand for shipping transport. Only
agricultural products which receive protection under the CAP will be included in
this definition.

In the shipping literature, grain i1s regarded as dry bulk cargo. Without any
convention 1n shipping literature, grain refers to wheat, maize, rye, barley, oats,
sorghum, and soybean.” Rice is excluded as it is transported 1n packaging. In the
statistics of the UN Food and Agricultural Organisation (FAQO, undated), kaoliang
1s excluded trom the grain definition. The statistic by the US department of
agriculture and international grain council includes neither soybean nor rice.
Soybean 1s not include in the CAP cereal regimes as the amount and the type of
protection which 1t receives i1s different with the other cereals (Gawei & Addy
Suhut, 1996:18). Therefore, soybean 1s not included in the grain definition adopted
by this work. The definition of grain considered by this study includes wheat,
maize, rye, barley, oats, and sorghum.

b2

This data set 1s constructed in two stages: firstly, time charter rate for “Capesize”, collected
from Drewry Shipping Consultant. By using a model based on some assumptions, the data
set transformed to spot equivalent (freight rate $/ton). However, since this data set (time
charter rate) goes back to 1980, the second stage was introduced to calculated the
“Capesize” freight rate back to 1970 (ten years). Therefore, in the regression model, the
Capesize spot rate equivalent (produced in the first stage by using the model based on time
charter rate), together with the “Panamax” freight rates, were used to produce the
“Capesize” freight rate back to 1970.

? Fearnley (1996), UNCTAD (1996), Drewry (1996), and many other shipping data
producers.




1.3 The European Union as a Generator of Demand for Shipping
Transport

According to the WTO (GATT) 1996 report, the world is moving towards more
regionalism. Figure 1.5 illustrates the trend of the regional agreements from 1948
to 1996. As the figure indicates, the numbers of agreements have surged in the
beginning of the 1990s.* However these integrations are different in nature.
Different stages of integration could create different effects on international
commodity trades. As countries move towards full integration and become a

political union, their effects on international trade could be considered as one big
country.

Figure 1.5: Trend in Regional Economic Agreement
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In economic regional integration the general situation is that the agreements have

some 1nitial, but not lasting effects and the regions are participating less in total
international trade (Wijnolst & Wergeland, 1997:49).

Winolst and Wergeland (1997) report that only the EU shows unambiguously
increased regional trading and at the same time increased importance in

This 1s mainly a reflection of the many agreements being signed among the former Eastern
European and one between these countries and Western European countries (as many as 20
of 32 agreements 1s between on Eastern European country and one Western European

partner, 4 agreement are between Eastern European countries and remaining 8 are all other
types, including the NAFTA and the EU) (Wijnolst & Wergeland, 1997:49).
> Based on Haaland & Wooton (1993) and Fielke (1992).
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international trade. Furthermore, compared to other modeles of economic regional
integration, the EU shows extensive progress towards complete political
integration. Thus of the eight modeles of economic (regional) integration identified

the EU could be the most influential in world commodity trade (Winolst &
Wergeland, 1997:48).
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By 1968, all tariff barriers to trade had been abolished between the original six
European community member states, although many non-tariff barriers were to
persist. The available evidence suggests that the removal of intra-community tariffs
gave rise to trade creation amounting to a substantial proportion of the
community’s trade with non-member countries, and that the trade diversion effect
was appreciably smaller (Barrass and Madhavan, 1997:23). Therefore the general
hypothesis 1n the shipping literature which argues that “regional economic
integration normally leads to relatively less demand for shipping transport services,
because of diversion of longer hauls to shorter due to more intra-regional trade” at
least could not be valid in the EU case (Wijnolst & Wergeland, 1997:47). This
indicates that there 1s a need for a new theory regarding the impact of the regional
economic Integration on demand for shipping transport services that incorporate the
nature and structure of specific regional economic integration.® The impact of such
integration on the shipping industry has not been scholarly investigated.

In addition to the removal of barriers within the EU, in the case of agriculture, EU
policies serve to protect the EU internal market from international markets. The
effects of such protection are amplified if the protectionism policy is implemented
by an economic union such as the EU which i1s effectively involve in international
trade.’

It could now be argued that the European Union is the most important economic
and political integration of the contemporary world. The European movement
towards a complete economic union, has led to a deepening and also broadening of
the effects of EU policy on international commodity trades. Within the Economic
Union, any necessary economic action could only be taken at union level, because
national measures would be ineffective. Furthermore, after the disintegration of the
former Soviet Union, the political environment changed in favour of European
union. Presently, the considerable political role of the EU is recognised by other
countries and USA, which means the EU can play an increased role in GATT
(WTO) and consequently in international trade.

The classical theory of international trade states that establishment of a customs
union results in the removal of trade barriers between the member states. The
tmportance of the customs union for international commodity trades depends on

This will be dealt with in Chapter Four Section 4.6.1.
The Economic Union could be considered as one very big country.
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how 1t creates, diverts or deflects international commodity trades. Trade creation
means that a certain quantity of output that 1s initially produced domestically 1n a
member state 1s now to be imported from another Member State. The original value
of this product 1s gp; where the p; 1s the price in importing member country. The
new value of this product in importing country 1s gp, where p, 1s the price 1n
exporting member country. Trade creation means that gp;> gp; 1.e. p;> p,. Trade
diversion occurs when cheaper initial imports from third country are replaced by
expensive export from a member state. Trade detlection means that member states
that initially imported a commodity directly from an outsider, now import it
indirectly via the member states with lower tariff rate, provide the price ditterential
exceed the necessary transport charges (Agraa & Jones, 1981:21).

The importance of the CAP within the EU framework needs to be recognised since
its effectiveness as a protectionism policy rests in the unique framework of the EU
as well as its measures. Other developed countries, like the United States and
Japan, also afford protection to their domestic farmers. Thus the CAP 1s not unique,
but merely the most important protectionist policy that underpins the structure of
international grain trades primarily because of changes it has brought to the EU and
world grain market.”

Since the creation of European integration, a remarkable expansion of trade
between member states has taken place. This is largely due to the strengthening of
the links within the preferential trading circuits. The effect of the relative diversion
from outside sources is particularly marked in agricultural products including grain
(Saunders, 1975:19). The specific measures of the CAP also create detlection of
investment from other sectors of the economy within the EU.” High support prices
under the CAP are the major cause of to rising farm output and increasing degrees
of self-sufficiency.'’ Self-sufficiency has increased for both individual countries
and the EU as a whole. The EU reached this level 1in virtually all grain products.

According to the statistics provided in Chapter Three, the EU 1s now one of the
world’s biggest exporters of wheat and barley. This was achieved because there
was no cheaper way of releasing surplus food. This growth 1n agricultural exports
effectively implies a bigger share for the EU in world grain trade.'' For analysing

Many studies which are reviewed in Chapter Two (literature review) have documented this.
Different measures of the CAP are explained in Chapter Four.

This will be discussed 1n Chapter Two.

See Chapter Three for the different statistics.
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the CAP effects on international grain trade, apart from its protectionism nature,
there are other specifications related to the EU itself which have to be highlighted.

The CAP as well as its protectionism nature carries general characteristics of EU,
‘preferential’ treatment to member states as discussed previously in this.

It was mentioned earlier that the general shipping hypothesis concerning the impact
of regional economic integration on the demand for shipping transport services
needs to be revised tor the EU case. The above discussion provides a foundation
for the argument that there is a need for a new hypothesis regarding the impact of
economic integration and its policy measures on shipping transport services that
incorporates the nature and structure of the specific regional economic integration.

1.4 Structure of Thesis

Chapter Two presents a comprehensive review of previous studies which model
and analyse the shipping market, the international grain trade, including the role of
the CAP in this trade, as well as studies which focus on ocean grain freight
services. The objective ot reviewing this combination of literature 1s to present a
general overview of past research, which touches upon areas of the relevant aspects
of this thesis, and supports the research theme 1n this thesis.

Chapter Three discusses the economics of grain trade and the role of the EU in this
trade. This chapter provides statistical evidence together with a historical
interpretation of the date for the grain trade. This chapter also gives an insight into
how the ditferent shipping sectors and shipsizes (such as Capesize, Panamax, and
Handysize) can contribute to the grain trade. This 1s achieved through an analysis
of ship handling characteristics, port constraints and vessel size performance in the
major dry bulk commodity trades.

Chapter Four provides conceptual analyses of the CAP and the main hypothesis of
the thesis together with the sub-hypotheses. The main hypothesis suggests that,
structural change 1n demand and production of the international grain trade has
altered the pattern and volume of demand for different shipsizes due to port and
routes constraints for particular shipsizes. Following the main hypothesis, there are
other sub-hypotheses which specity the movement of shipping factors in the grain
freight market and explain how different shipsizes have been affected by the
reduction of the EU grain imports and increase of the EU grain export.

15



Chapter Five presents and discusses the econometrics of the estimation methods
and tests which are used in Chapters Six and Seven to quantify the models of the
study. The main concern of this chapter is to explain the multivariate dynamic

modelling techniques known as Simultaneous models and Vector Autoregression
(VAR).

Chapters Six and Seven present and discuss the functional form and results of the
models developed to test the general hypothesis, together with results ot ditterent
statistical tests which were employed to prepare the data for the models and the
simulation results. Chapter Six deals with the “Capesize” model. Structural
modelling based on the maintained hypothesis was possible in this case. A
simultaneous equation framework (2SLS) 1s utilised to estimate the impact of the
CAP upon employment opportunities for “Capesize” bulk carriers in the grain
trade. Chapter Seven focuses on models for the “Handysize” and “Panamax”
sectors. Since the specific relationships between variables in these models cannot
be based (either formally or informally) on a fully specified economic theory,
Vector Autoregressive models (VARs) are utilised to estimate the impact of the
CAP on these segments. This allows the models to capture the dynamic
relationship existing within the model, and the lag structure and dynamic
adjustment process, as important aspects of the model’s specification and testing.

Finally Chapter Eight offers a brief summary and conclusions to the thesis.

1.5 Conclusion

Grain, as an important source of demand for shipping transport services, generates
about 20% of total demand generated by three major dry bulk commodities 1n
1995. However, its volume of trade and ton mile has been unchanged since early
1980s. Consequently its share among other major dry bulk commodities, whose
seaborne trade shows an increasing trend, has been reduced.

Grain also is a primary agricultural product, whose price affects other agricultural
products’ prices. Furthermore, final grain price as a low value commodity 1S
extensively influenced by changes in treight rates.

Since the aim of this study is to investigate the impact of the CAP on the structure
of demand for shipping transport services through grain seaborne trade, the
definition of grain for this study should be used to highlight this impact. Thus 1n
contrast to definition of grain in the shipping literature, soybean is excluded trom
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the definition of grain used by this study, because soybean does not receive similar
(high) protection level under the CAP as cereals such as wheat and barley do.

The CAP as an agricultural protectionism policy, implemented by the EU (which 1s
efficiently involved in international trade) is an important element for international
agricultural commodity trade and consequently for shipping transport. This chapter
revealed that the general hypothesis in the shipping literature, that argues that
economic (regional) integration normally leads to relatively less demand for
shipping transport services because of diversion of longer hauls to shorter due to
more 1ntra-regional trade, 1s not valid in the EU case.
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CHAPTER TWO: LITERATURE REVIEW

2.0 Introduction

The aim of this chapter is to review the literature, which is useful in analysing the
impact of the CAP on the structure of demand for shipping transport of grain. There
1s no single theory or model that deals specifically with this subject. In the light of
this, 1t 1s necessary to draw insights from theoretical and empirical works which
have attempted to model the demand for and supply of sea transport, the literature
on the grain trade and the role of the CAP in international grain trade, the market
for ocean grain freight and how bulk carriers perform in this market. The structure
of this chapter 1s as follows:

Section 2.1 surveys previous studies regarding supply and demand in freight and
ship markets. The role of this section is to provide an understanding of shipping
variables and their relationship, and how they may be affected by exogenous factors
(e.g. the CAP). Therefore, this section mainly focuses on models and theories rather
than methodologies and results of previous studies.

A specitic aim of Section 2.2 is to review previous studies regarding international
grain trade. Government intervention has been and continues to be a highly

* This section is designed to provide an

influential factor in grain trade.’
understanding of the etfects of government intervention on the level and volatility
of grain prices, the volume and pattern of international agricultural trade and the
important influential role of the CAP in this trade. Thus the main concern of this

section 18 theories and results rather than models and methodology.

Section 2.3 looks at studies which have dealt with ocean grain freight services and
the interdependence of ocean grain freight with the actual grain market. This section
looks at models and theories as well as methodologies and results of previous
works.

2.1  Shipping and Ship Market Models

The objective of Section 2.1 as outlined at the beginning of this chapter is to review
the economic and econometric models of shipping and shipbuilding industry. The

= Knudsen & Nash (1990) noted that “agricultural policy in developed and developing nations

1s a tangle of contradiction. Through out the world, governments have one foot on the
accelerator and one foot on the brake, simultaneously encouraging and discouraging
increased farm production”.
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structure of demand for shipping services is complex, including a wide range of
commodity trades. The complexity dictates a development in the ship building
industry to construct of specialised ships which can be employed for certain types
of commodities and/or routes.

This led the shipping industry into an area in which the shipping market gradually
started to become disaggregated by sector (tanker and dry cargo) and differentiated
by size 1n to different sub-market as Glen (1992) outlined for the tanker sector.
Specific ship types and sizes are involved in a wide range of commodity trades."”
There are similarities among the different ship size and shipping sector, therefore,
there 1s some degree of substitutability between them. This implies similar
economic functioning in different shipping sectors and various sizes, and

consequently the existence of substitutability and spill over effects.

On the other hand the extent to which these ship categories are not substitutes may
suggest that they react ditferently to external influences such as the CAP. Due to
these similarities among the shipping sectors some theories could be extended from
the tanker sector to the dry bulk and vice-versa. However, there is always a need for
some modification due to the extent of differences in economic behaviour.

Moreover, since grain 1s one of the main seaborne commodities, any changes in
volume and/or pattern of this trade may effect shipping services as whole."* On the
other hand, grain only accounts for a portion of total dry bulk trade. Consequently
the supply function of shipping capacity for grain is subject to changes as events
happen 1n other dry bulk commodity markets.

This section deals with three categories of works which are introduced in both
shipping sectors (tanker and dry bulk). The main concern of the review of shipping
literature 1n this section 1s models and theories without considering the different
shipping sectors. This 1s because as outlined previously the theories and models
which have been used in one sector could be implemented in the other sector
subject to modification and adjustment. The three different categories are as
tollows:

e Basic shipping models which define demand and supply in shipping in terms
of influential variables such as: aggregated shipping tonnage, fuel price,

' For instance, a “Panamax™ bulk carriers may carry coal on one voyage and grain on the next

voyage.
Grain 1s categortsed as a major dry bulk commodity in shipping literature.
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freight rate, aggregated shipping demand and fleet pertormance. These are
the factors which influence aggregated shipping supply. Reviewing studies
which attempts to model an aggregated shipping market provides an
understanding of general factors influencing the shipping market, including
sea transport of grain and how these factor may be affected by changes in
grain seaborne trade.

e Disaggregated and interrelation models which analyse the shipping market in
terms of individual shipping routes and commodities. In those models the
behaviour of the ship-owner 1s assumed to be determined by his expectation
of the market. These models outline the influential factors for specific sectors
of the shipping market and the close relationship between shipping freight
market and ships market. These factors are crucial to understand before
modelling any sector of the shipping market.

e Time varying volatility models in shipping, which use a set of observations
on the values that shipping variables take at various points in time and
volatility of the freight rate in different shipping sub-market. This section
very briefly provides the essential knowledge which 1s needed to understand
how characteristics in various shipping sub-markets are ditferent.

2.1.1 Basic Shipping Models

Models reviewed in this section have similar structures, based on the assumption of
market equilibrium and that the ship-operator 1s a profit maximiser. It means that
supply is proportional to the size of the fleet and 1s positively related to freight rates
and negatively relative to fuel prices and operating costs. On the demand side, the
popular assumption is that demand 1s treated exogenously and assumed to be totally
inelastic to freight rates.

Tinbergen (1931) developed the basic model used in shipping economics.
Tinbergen studied the dynamic relationship between shipbuilding and the shipping
industry, by means of a series of mathematical equations. He utilised a model which
has formed the basis of subsequent studies in shipping economics.

Tinbergen suggested that at time (¢) the level of tonnage (L) be negatively related to

freight rate (Fr). It means expansion of the tleet size has negative impact on freight
rate and visa versa. This would be expressed as:
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Fr,=f(L ) (2.1.1)

Secondly, he assumed that tleet tonnage at time (K,) 1s equal to the new orders (O)
minus losses and scraps.

K.=f(0. ) (2.1.2)

where k is the time for an order to be delivered.

In the third instance he suggests that ordering new ships is positively related to the
freight rates.

+

O=t(F,) (2.1.3)

r

Tinbergen and Koopman (1934) investigate the sensitivity of the freight rate to the
determinants of the supply (Qs) and demand (Qp). They assumed the fleet tonnage
(K), fuel price (Py), and freight rate (F,) as the major determinants of shipping

supply.

Demand tor shipping has been considered totally inelastic with respect to freight
rates. Other factors such as operating costs are also specified to influence freight
rates, but they consider this factor as a constant factor. Operating costs are assumed
to be more or less constant through the cycle in relation to other variables.

Qsﬁf([z, }_)!),Err) (214)

Qp= totally 1nelastic (2.1.5)

They suggest that there 1s a positive relation between supply and freight rates.
Supply (expressing 1in ton miles) also shitt with change in fleet size. On the other
hand there 1s a negative relation between bunker price and shipping supply.
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Figure 2.1: Supply and Demand Curves According to the Model
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The equilibrium freight rates will be achieved when supply becomes equal to
demand.

Q=35 (2.1.6)

T'hey solve the above equation as follows:

Fr=f(Q, K, P,)= Q“,K",P* (2.1.7)

In order to obtain the significance and elasticity of the variables in the model, they
estimated equation (2.1.7) in the following log-linear form.

Fr=aQ + bK + gP (2.1.8)

Finally, the paper drew conclusions about the important influence of such variables
on determination of freight rates, by using an annual data set from 1870 to 1913.
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The basic shipping models could be criticised on the grounds that the high level of
aggregation makes it difficult to draw a specific conclusion from the results .
Further more such models are not able to capture the interactions of the freight
markets among themselves as well as the interaction of freight markets and ships
market. This problem was subsequently addressed by Hawdon, who introduced his
disaggregated shipping model in 1978.

2.1.2 Market Disaggregation and Inter-relation

The difference between disaggregation and inter-relation models and the previous
type of models (basic shipping models) are not theoretical . These differences are
mainly due to the level of aggregation and the factors and variables chosen by the
different authors (e.g. time at port). These factors are of minor importance because
they are less volatile over time. Thus, in one extreme their impact could be
considered as constant. In addition the modeles recognise the dynamic relationship
between the freight market and shipbuilding market, and also the relationship
between spot and time charter rate in the shipping market.

The market expectation hypothesis also plays an important role in such models.
This hypothesis states that individual economic agents use current available and
relevant information in forming their expectations and do not rely purely upon past
experiences (Shaw, 1984:47). Expectation theories in shipping have been used to
model the relationship between spot and period markets as well as the dynamic
relationship between shipping and ships markets.

In the majority of studies that use expectation theory in modelling the shipping
activities, the econometric specifications are not always consistent with rational
behaviour (Beenstock & Vergottis, 1993b:43). As a result of these the definition of
market expectation tends to be arbitrary. Market expectation as outlined by
Beenstock and Vergottis (1993b) 1s very important 1n shipping markets, because
economic life of ships depends on market condition.'® Therefore, decision making
regarding scrapping a ship, ordering a ship or contribution in a second-hand market
1s 1nfluenced by long and short-term expectation of the shipping market.
Furthermore, adoptive expectations are generally assumed to be generated by
extrapolation of past developments in market factors which would be used to
predict the future condition in market. As outlined by Beenstock and Vergottis
(1993b) this creates a Paradox 1n which the model’s own predictions will in general

i e

13

16

For instance, freight rates for specific routes, and commodity and specific ship size.
Sometimes extended over 20 years.
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not agree with those generated by the extrapolated forecasting mechanism
embedded in the models.

Relationship Between Shipping and Shipbuilding Markets

The various models reviewed in this section indicate that considerable differences
exist in markets for the second hand, scrapping and shipbuilding structures.
Theretore, the dynamic relationship between these markets as well as markets for
freight rate 1s a controversial issue. Furthermore, the levels of disaggregation are
varied between the models, which makes a specific conclusion difficult.

Early studies of this kind in the shipping industry were put forward by Koopman
(1939). Koopman considered the role of future market expectation of the ship-
owners in the determination of the ship prices. He suggested that the expected
prices of ship building materials and labour force wages may be the determinants of
ship prices.

Beenstock and Vergottis (1989b:49, {following Howdon, 1978) bring the
interdependency of shipping and ships markets to the fore, in a wider sense. They
argue that freight and ships market are so related and interdependent that ““a proper
understanding ot the dynamics of the one can not achieved without an analysis of
the other”.

Hawdon (1978) in a pioneering study, utilised the first integrated shipping model
for tanker freight rates, which assumed that tanker freight rates are a function of
world o1l trade. This model determined freight rates in the tanker market in the short
and long-run. In the short-run, treight rates are determined by contraction ot supply
and demand in the freight market, and tleet capacity 1s fixed. In long-run, the fleet
capacity changes with market conditions and ships market 1s considered explicitly.
The modification involved uses the proportion of active tleet and the variables in
the supply side of the shipping market such as capital and labour costs, the
economies of scale and bunker prices. In addition, the dry bulk freight rates are
entered 1nto the model as a variable. The 1dea behind that was that during the
estimation period the tanker fleet was engaged in dry bulk market, in the time of the

weak tanker freight.

The model has been examined by estimating and rejecting the non-significant
variables 1nvolved 1n both tanker and dry cargo freight rates. Furthermore,
independent variables in the dry bulk freight rates equation included dry bulk fleet
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tonnage, dry bulk commodity trade, fuel price tanker freight rates and dummy

variables.
where.
TFR lTanker Freight Rates
DFR Dry Cargo Freight Rates
DFRI Dry Cargo Freight Rates Index
I'FRI lanker Freight Rates Index
TFS World Tanker Fleet Size
DFS World Dry Bulk Fleet Size
WSTo World Seaborne Trade in Liquid Commodities
WS'Td World seaborne Trade in Dry Bulk Commodities
BP Bunker Prices
D Dummy Variables
OR Order for New-building
SP Ship Price
DEL New Deliveries
SC Scrap Tonnage
FS Fleet Size

To specity the relationship between the tanker and dry bulk carriers market there
was a need to model the economics of shipbuilding industry. This has been done
through a five-equation system, namely new building order, ship price, delivery,
scrap and level of tleet tonnage. Each of these variables 1s explained by a series of

other explanatory variables. The conceptual model of the work i1s provided below
(Figure 2.2).

Variables included 1in the model have been chosen through a testing procedure,
whereby each variable’s parameter 1s specttied and excluded if a low level of
significance 1s observed. The system of non-linear regressions with different growth
rate for variables 1s simulated until the system settles into an equilibrium position.
This method allowed for ditferent types of shocks to be experienced (1.e. transitory
or permanent) within the system to monitor retlection of different variables with
time lag. Three scenarios were put forward. First, in the seventh year, a permanent
10% shock has been applied to the exogenous variables 1.e. price of steel, fuel
prices, oil trade, and average size ot tleet. It suggested that the 10% shock to the
system will have maximum effect on the freight rates in the first year and then it
dies out, in fact, 1t will have negative eftect on freight rates in the long- run.
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Figure 2.2: Conceptual Model of Economics of the Shipbuilding Industr

Freight Markts Tanker Ship Building

Tanker Demand:

TER=f (dFRI, TFS, WSTo, BP, D)

A /]\\ /

FR — 3 Supply:

Dry Cargo \/ / SP, =f(TFR,, TF;SI, TFR ., WSTo,) --
DFR= f ((FRI, DFS, WSTd, BP, D) :

OR,=f(SP_, TFR , WSTo , DTFR)

New Delivery:
DEL, =f(OR ,,, OR ,,OR _;, DTFR)

Scrap:
SC,=f(TFR ,FS,, TFR _,, WSTo )

Fleet Size:
FS,=FS _,+ DEL, - SC,

Source : Hawdon (1978) (Reorganisation of the model)

It has been found that a 10% increase in the bunker price creates a constant effect
on freight rates over time. A shock in trade flows within the model will cause the
scrapping rate to decrease in the short-run but in the long-run it will be increased
gradually.

In the second scenario, the impact of reopening of the Suez Canal on freight rates
has been examined. This impact is found to be permanent and more significant on
tanker rates rather than dry bulk rates. This is an unexpected result since many large
tankers do the round cape trip and dry bulkers are frequent users of the canal.

The third scenario was designed to test the role of the higher freight rates and
consequently decisions for new orders on the stable freight markets. The result
shows that there 1S no strong supporting evidence that the freight rates have an
impact on new orders in long-run.
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Charmeza & Gronicki (1981) introduced a “Shipping & Ship Building Model”.
This 1s a remarkable example of a disaggregate and interrelated model in which the
authors recognised the existence of two sectors of shipping industry (dry bulk and
tanker) as well as two blocks of shipping market and ship market. This article used
the dynamic version of supply/demand equations, considers that the demand and
supply tor shipping services are 1n disequilibrium and adjust themselves in long-run
by a fraction of their corresponding differences each period.

The important characteristic of this model 1s that the classical assumption of market
clearing freight rates determination through equilibrium in a static form 1s relaxed.

D,-D,.;=«a (D -D,), o >0 (2.1.9)

where D, is the current demand, D,;, D are last period demand and long run
demand for shipping services respectively. A similar equation 1s defined for the
supply of shipping services and changes in the freight rates are assumed to be
related to the difference between shipping supply and demand in the following
form.

D,-S, =f(AFr) (2.1.10)

Beenstock (1985) introduced a * econometric model of ship prices”. He assumed
the ship as an asset which produces wealth for the owner not only by earning freight
but also by changes in its value.

According to the paper, the combination of capital assets speculation and rational
expectations assumption 1n the shipping market direct the ship-operators into the
future and they act accordingly. However, 1t has been suggested that such behaviour
could be different tor anticipated and unanticipated shocks to the market.

The paper introduced a conventional approach of supply and demand in spot
(tramp) freight rate determination equation. The author also utilised a model for the
market for ships using the ftleet size and 1its changes through new deliveries and
scrap rate. The demand for shipping 1s positively related to world trade, and
negatively related to freight rates. The supply for shipping services can be described
as a function of freight rate, bunker price and the size of the fleet.

On the other hand, he modelled the market for ships using the fleet size and its
changes through new building deliveries and scrap rate. “Return on capital
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investment” has played the central role in Beenstock’s model. He explained the
relation between the demand for ships and return on this investment by rational
expectation theory, as follows:

F-C )=ll-a)C _
ER._[a( ‘ )P( @ )C. ]+EP*;D £ (2.1.11)

where:

ER 1s the expected return on the investment.

C, 1s the cost of ship operations.

C, represents the opportunity cost in lay up.

EP., 1s the expected future value of the ship.

F and P represent freight rate and ship prices for the current period
respectively.

The expected return on ship investment for specific period of time, ER, 1s explained
by the discounted revenues from ship operations (F-C;) minus the opportunity costs
when the vessel 1s laid up (C)).

The proportion of the wealth of the investor invested on a ship 1s directly related to
the return on ship investment and negatively related to the return on other business

activities.

The shock to the system will shift the supply and demand schedules in new building
and scrap markets to bring back the fleet volume to equilibrium with a new ship
price.

In the model the freight rate and ship’s price are closely related. Colinearity
problems are prevented by the individual determination of both variables. Ship’s
price and freight rate have been determined by two methods. Firstly, changes in
ship’s price and freight rates are considered to be Zero (AF=0, AP=0). This
condition 1s a stationary state. Secondly, price and freight rates could evolve over
time from one equilibrium state to another, which express the dynamic situation.

In the first assumption, ship’s price and freight rates are considered stationary. The

following equations determine the freight rates, ship’s price, and ftleet size
respectively.

28



F=/4, WT+ A,Pi+ A,P.- A, W+ A. R+ 4. G (2.1.12)
P=A, WT+ A P+ A, P+ A, W+ A, R-A,C (2.1.13)

K=A ,WI- A P+ A . P+ A W+ A R - A,C (2.1.14)

Beenstock suggests that, the ship-owners beliefs about tuture markets (ship and
shipping market) are the main elements to influence his future behaviour. Based on
rational expectation theory, ship operators use all current information in order to
predict the future with a minimum error. The aim of this prediction is profit
maximisation and risk minimisation. Based on this assumption, the behaviour of the
ship prices over time 1s captured by adding a subscript of time (¢) to the equations
previously defined for freight rate (F), ship’s price (P) and fleet size (K). The
stmplification made by the author omits some of the other variables, except ship
prices, world trade and tleet size. He assumed that the only important variable to

intluence ship’s prices 1s world trade. Thus the following equations have been
defined:

-aiFi+ aoWT =K, + a3 F, (2.1.15)
Kt:}/IF['l'yj[E(Pt*l)"Pt]"(J/ 4"}/5)Pt (2.1.16)
AKi=0 P,- 0-,K_ (2.1.17)

The first equation 1s derived by equating shipping supply and demand, while the
second and third equations are the simplified forms of the equations for demand for
ships and fleet size.

Finally based on rational expectation theory and manipulating the variables in the
above equation the author derives the following general equation for ship’s price.

P=nrnP_ +O0,WI +0,(0,-DWT_ -

[

el N 1 LE, (WT,..) + (8, —DE,(WT,,) + (8, —~DE,(WT..,) + (5, - DE,_ (WT.,._,)
i‘s ;

=0
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[t could be understood from the above equation that if the world trade seems to
remain at a constant level, the ship’s prices depend only on the current level of
world trade. It also could be noticed that the rational expectation theory is valid in
ship markets.Current ship’s price depends on the price of ship in last period, world
trade 1n the last period and a weighted average of expected future of world trade.

Two scenarios could be introduced 1n ship’s price simulation model by applying the
rational expectation theory. This 1s with contrast with the Hawdon (1978)
simulation model. The shocks to the system in Beenstock (1985) model could be
considered as anticipated and unanticipated. Unlike the Hawdon model the
stmulation model of Beenstock illustrates the difference between the behaviour of
the prices when the shocks are expected and when there 1s no possibility to expect
them.

Results for 10% increase 1in world trade and its impact on ship prices under two
assumptions (agents anticipated the shock and shock unanticipated by agents) 1s
shown 1n Table 2.1.

Table 2.1: Effect of 10% Increase in World Trade on Ship Prices

- Time World Trade P Anticipated P Unanticipated
0 | | 1.0 1.0
| 1 1 1.0625 | 1.0
. S 11723 | 1.0
3 1 | 1.3558 | 1.0
4 1.1 | 1.6845 | 1.265
S .1 1.651 | 1.258
§ 1.1 | 1.62 | 1.251
i oo L1 1.136 136

The over shooting effect in the market 1s greater when the shock 1s anticipated and
both markets reach the equilibrium condition in the long-term. Temporary shocks
also have been monitored through a similar table in this paper.

Glen (1990) for first time pointed out that, the tanker market 1s not homogeneous,

and market differentiation by size and by route emerged during the 1970s.
However, easy entry conditions ensure competitive structure in the long-run. Four
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routes were selected by the author to test the difterentiation hypothesis.'’ They were
chosen to maximise the variation in volume of oil lifted and length of haul.'® The
author defined the volatility as coefficient of variation'® of estimation gross profit
margins, and gross profit margins estimated by utilising a simple model of tanker
COStS.

The results revealed, profit margin volatility increased with size across three routes
under consideration. Caribbean-US Gulf route was exception.

The author criticises himself in his later work (Glen and Martim 1998) by saying,
the data used was yearly average and on short time period. Furthermore, he criticise
his model as being naive.

Beenstock and Vergottis (1989a) utilised an econometric model of dry bulk
shipping. This model is an extension of Beenstock (1985) based on same
assumptions. This work utilised a disaggregated and interrelated model for shipping
market. In this model the relationship of lay up, second hand and new ship prices
fleet tonnage and freight rates are jointly and dynamically determined. This model
has been designed in two main part ship markets and shipping markets. These two
parts are in interaction and rational expectation theory and market etficiency
hypothesis have been applied in difterent ways to both parts.

In this model the rational expectation hypothesis 1s applied to shipping treight
market and the study is carried out in a sector of the industry (dry bulk). This paper
suggests that the time charter rates reflect the rational expectations of spot market’s
freight rate and cost.

Specification of shipping market sector (dry bulk) in this article provides more
accurate results than aggregated shipping market as in the previous attempt by
Beenstock. The ships have been considered as capital assets and 1t 1s assumed that
the quoted price for a new ship 1s a retlection of expectations of the price of a
comparable vessel prevailing at the time of the delivery. Thus the demand for new

. Hypothesis cxplored that size difference makes the large tanker a more risky asset to keep,

because unemployment risks will increase due to less demand on some routes. Furthermore,
the growth in tanker capacity 1s greater than the port capacity. In addition, route
differentiation and limitation of large tanker employment results in unfair competition in
favour of marginal vessels.

Routes are Persian Gulf Japan, Persian Gulf West Europe, Caribbean US Gulf, West Atrica
and North America.

The coefficient of variation i1s defined as the standard deviation of sample divided by 1ts
mean.

18
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ships has been considered to be influenced by the rational expectation of the second
hand price 1n future.

In this work like many other works freight rate determines where there 1is
equilibrium between supply and demand. Among other minor factors supply
expressed in ton-miles is proportional, to the tonnage of active fleet and average sea
speed of the fleet. Average speed is considered to be same optimum speed at time
(t) and is the function of bunker prices and freight rates. Thus the supply could be
define as follows:

S=f(K, F, Py, Z) (2.1.19)

where S is the supply of fleet in ton miles, K is the fleet size in tons, F is the treight
rates in US $, P, is the price of bunkers in US $, Z 1s a vector of exogenous
variables affecting the supply of shipping services.

Considering the above definition the decision to either operate in the market or lay
up the ship is related positively to freight rate (F) and lay up cost (Lc), and
negatively to price of bunker (Pb) and operating cost (Rc). Thus the modified
version of supply equation is assumed as follows:

S=f(K ,F,Ps,Z) (2.1.20)

Demand on freight market has been determined by the volume of seaborne trade
and freight rates. The world trade is incorporated into world economic activity 1n
terms of industrial production and consumption. In this model, as in many other
shipping models, increase in freight rates may seem to have an adverse effect on
demand for sea transport. Given that there is no other alternative transportation
mode for shipping transport, in the sense of transportation cost and economies of
scale, the impact of freight rate on the structure of demand for shipping could be
ignored. Thus this paper assumed world economic activities (WEA) as a proxy for
the demand (D) for shipping.

D = WEA (2.1.21)

The freight model is fulfilled by considering an equilibrium condition within the

freight market, at any time. The freight rates clear the market.
D, =6, (2.1.22)
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Or.
F. =f(K. WEA, Pu,Z ) (2.1.23)

The authors suggest that the fleet tonnage at any specific time is equal to tleet
tonnage in the last period plus new deliveries and minus scraps and losses. Thus
they defined the fleet size by the following equation.

K,=K. +D,-5-L (2.1.24)

where K, ; fleet tonnage, at previous period (D,), S; and L, are deliveries and scrap
and losses in current period respectively.

Furthermore, similar to Beenstock (1985), the proportion of capital that ship
operators are willing to invest on vessels is considered to be a function ot profit 1n
the shipping market and expected return on investment through future prices. It will
also depend on return on investment in other markets. Thus the following functional
forms has been defined:

(K'P/W), = f( Ef;l""‘ L If 1 R) (2.1.25)

{ {

Where the left hand side is the proportion of wealth invested in shipping porttolio,
the first term on the right hand side is expected return on investment through ship
operation. The second term represents the return through expected capital gain and
the third term is the return on other investments which is negatively related to
investment decision.

The above functional form allows the authors to estimate a dynamic set of
simultaneous relations in the shipping market, which include rational expectations
and interaction between two-parts shipping markets (spot and time charter) and ship
markets which consist of second-hand, scrap markets and newbuilding.

Beenstock and Vergottis (1993a) investigate the interdependence between shipping
sectors. This is an extension study to the authors previous attempts to model tanker
and dry bulk sector of the shipping market. This study focuses on econometric
analysis of the spill over effects between the two sectors of the shipping market.
The authors assumed three forms of interrelation for these two sectors.
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Scrap market, ship building industry and combination carriers are three linkage
points of shipping sectors. Higher scrap prices in one sector could result in scrap
price reduction in another sector. This cyclical phenomenon will keep moving
between two sectors. There 1s a capacity constraint within shipbuilding industry as
well as scrap yards and ship’s types price also influence the shipbuilders to produce
more ships of one type. This causes activities in one sector to affect other sectors.

The third link between two sectors 1s combination carriers, which has a capability to
switch from one sector to other. Ship-operators as economic agents aim to
maximise their profit. Thus the combine carriers operators tend to operate in the
sector which leaves the ship-operators better off after cost.

This linkage has been econometrically analysed with a simulation, using anticipated
and unanticipated shocks on different exogenous variables. The tramework in this

paper 1s quite sumilar to one utilised by Vergottis (1989) and Beenstock and
Vergottis (1989a and 1989b).

Relationship Between Spot and Time Charter Market

There i1s a strong presumption in shipping literature that spot rates ought to be
related to time period rates in some systematic way, in which the spot rates are the
basis for the formation of the expectation of the period rates.

The existing hypothesis in shipping literature regarding the relation between spot
and period rates was realised by Zannetos. Zannetos (1966a) assumed that the
period rate 1s a function of level and changing trend of spot rate. The period rate
follows the direction of the spot rate with less volatility. Throughout the regression
analysis he examined the level of spot rate’s (X;) effects on period rates, then eftect
of spot rate changes (X5 J*° on period have been evaluated. The level of spot market
(X;) and period rate turns out to be positively and strongly related. Furthermore
relationship of changes (Xs) of spot and period rate turn out to be negative at 5%
significant.”’

In an another approach Zannetos (1966b) investigates the structure of the oil tanker
market. He used pooled, data on spot and period rates 1950-59. Based on “price

20
21

(X5) 1s a geometrical distributed lag composite of the spot rate changes.
The log form of variables has been used and many other explanatory variables were involved
In the regression analysis.
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elastic expectations”,” he suggest that an increase in freight rate causes the casual

demand to increase, this is because shippers expect the rate will increase further 1n
the near future and therefore rush to the market to charter ships. On the other hand,
ship-operators tend to wait and see, if the rate increases further. This procedure
pushes the freight rates up further.

Glen et al. (1981) criticise Zannetos work on two grounds. Firstly, they pointed out
that the effect of different ship size has not been recognised, consequently the
degree of substitutability and various rate formation was not considered. Secondly,
they criticise the Zannetos econometric model on the grounds that 1t was very crude,
employing only a one-period lag and fixed weighting system.

Alternatively Glen et al. utilised a model based on expectation theory in which ship
operators knowledge of current rates form the future rates. It could distinguish
different shipsize and allowed for substitutability between these sizes. Furthermore,
the models were able to include fixtures of various charter duration (from spot to
long-run). Their model was also designed to captured the etfect of rate expectation
upon rate formation.

Their reduced form model of formation of rate expectations enabled them to also
test Zannetos hypothesis of “price-elastic expectations”.” Results do not provide
support for price-clastic expectations hypothesis. They added, formation of rate
expectations can be explained on the basis of exponentially declining weight. Thus
they comment, other explanations are needed for fluctuation 1n rates.

Work by Binkley and Bessler (1982) examines the role of the future expectations of
shipping operators in freight rate determination. Ditferent charter contracts are
compared (trip vs. time charter). They propose that the impact of future expectation
on freight rate determination would vary with employment duration.

Following Zannectos argument, on the “elastic expectations” in the tanker market
(which could be very similar to dry bulk carriers market), the authors utilised on

- Zannetos argued that if the rates are rising, then charterers try to fix their tonnage

requirement to avoid higher rates which itselt helps the market to rise further. On the other
hand, when the rates are falling ship owners try to hire their vessels to avoid expected future
falls while charters are watting for lower rates. This will lower the rates further.

> The reduced form model: R, = Zo U ¥+ A+ U,
T=

Where Rt 1s actual payment, K, 1s random error term, Ut 1s normally distributed error term,

M, 1s constant. r 1s ship operator’s discount his expectation in spot rate.
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auto-regressive equation for monthly dry bulk time and trip charter rates to examine
the effect of expectations on their determination. They argued that, with an increase
in charter contracts duration, more concern will be on the expected future
conditions (cost and rates) than the current conditions.

SP, = 11.89 + 0.946 SP,_, + 0.165 SP,5 - 0.185 SP (2.1.26)
(2.82)  (19.63)  (2.65) (-4.31)

Te,=12.29 + 1.550 Te., - 0.8346 (2.1.277)
(2.93) (4.63) (5.31)

Estimation of these two auto-regressive equations revealed that there 18 a significant
difference between the determination of these two freight rates in terms of the
dependence on the past values. It has been found that the voyage charter rates are
more dependent on the near past than the time charter rates. The data generating
process for time charter rates exhibited longer memories than the spot charter rates.

Beenstock and Vergottis (1989) work is based on a profit maximisation model and
the rational expectations theory to explain the relationship between spot and time
charter rates. The authors assume that the relationship between time charter and spot
markets could be defined under two differences. Firstly, the time charter rates 1in
contrast to the spot rates give an opportunity to the ship operators to hedge
themselves against the risk of disrupted movements in the market by long-run
commitments. Secondly, in time charter contracts the voyage costs (bunker cost) are
associated. Thus the ship operator’s profit in time charter contracts 1s determined
differently by spot market.

Based on rational expectation theory the authors argue that the first difference
expresses the notion that the future spot rates will intfluence the current time charter
rates. The second difference implies that the future voyage cost (bunker price) 1s an
important variable to determine current time charter rates. _

Thus the following forward looking relationship for time charter rates and bunker
prices has been introduced:

F =f(E (F_) E(P,)K:) (2.1.28)
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where F f' assumed to be one year time charter rates,”* E, (F,,;) and E, (P,,;) are
one period ahead spot rates and bunker price respectively.

Hale and Vanags (1989) used the expectation hypothesis which 1s explored in the
financial literature to explain the relationship between long and short-term interest
rates. Based on modification of the bond market model, they suggest that the
changes in the one year time charter rate could be a function of the market spread
between the long and short-term rates. Their model has some similarity with Glen ef
al. (1981). Hale and Vanags (1989) allowed for shipsize differentiation as Glen ef
al. did. However unlike Glen ef al. (1981) they used a model where time horizon 1s
finite. The authors used the following models to investigate their hypothesis.

A-L)R, ={(1=-0)/ )R- 1= Si-)—a(1-0)u, (2.1.29)

R=(1/6)R,_;—S,_.D+S,1+ta(l-0)+uy, (2.1.30)

Hale and Vanags (1989) provide little or no support for the expectation hypothesis
in the dry bulk market. For 30,000 DWT shipsize, results led to a clear rejection of
hypothesis. The 55,000 DWT hypothesis was also rejected and the result for
120,000 DWT are less clear in rejection of the expectation theory.

A study by Evans (1994) could be a good representation of such view. He suggests
that in the short-run, the market for bulk carriers (including tankers and dry bulkers)
are efficient. However, in the long-run it is argued that the market 1s far less
efficient with many factors combining to prevent levelling ot supply and demand.”

Regarding the short-run market efficiency, Evans attempted to answer this question:
“does the bulk carriers market operate in such way that the freight rate 1s equal to
the marginal cost?”

He answers this question by using the equation that marginal cost 1s equal to
marginal revenue. He explains the mechanism of the market such as how optimum
ship speed is determine, the effect of change in fuel prices and capacity utilisation.
The model 1gnored the port stay time. The author concludes that in the short-run,
according to the model of perfect competition, there 1s good knowledge of the

* Since the author used annual data, one period ahead meant next year and time charter rates

are annual.
Such factors cause difficulty in controlling tonnage to be ordered, so anticipation of increase
in demand would always result in a capacity surplus.
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market through many organised exchanges, such as Baltic Freight Exchange. Many
inter-related markets exist in which rates are determined by interaction ot supply
and demand.

In the long-run, demand increases generally in a secular fashion. Demand 1s related
to increases in economic growth in developed countries and world population and
consequently the commodity trades. However, the ship-operators act rationally but
do not seem able to organise the level between supply and demand in etficient
manner.

Andreassen (1990) classifies the hypothesis regarding the relationship between spot
and time charter in shipping literature under four different groups. Namely:
Zannetos hypothesis, applied Zannetos hypothesis, rational expectation hypothesis,
conventional wisdom hypothesis. These hypotheses are tested for three distinct
market and shipsizes in 40 quarters. He used cointegration analysis to test the
hypothesis, utilising both the Dickey-Fuller method and Johansen likelihood ratio
(ests.

This is additional to a previous hypothesis which reviewed Koyck Lag Hypothesis
introduced by Koyck (1954) on distributed lags and investment analysis considered
by Andreassen (1996). The linear version of this theory is normally abbreviated to a
function of the lagged dependent and the contemporary explanatory variables. In a
shipping context it means that the time charter rate is a function of the lagged time
charter rate and contemporary voyage cost.

Another hypothesis which is recognised by Andreassen (1996) 1s the so called
Conventional Wisdom hypothesis. It defines the time charter rate as a function of
only the changes in the short-term spot rate. A set of models design to test each
hypothesis which are as tollows:

Y. - Time charter freight rate in market i in period ¢ ($/dwt/month),
R, - Time charter freight rate in market 7 in period ¢ ($/day),

Si.= Spot freight rate in market i in period ¢ ($/ton).

Z: - Spot freight rate in market i in period ¢ ($/day),

V.. - Voyage cost in market i in period ¢ ($/day).
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The Zannetos hypothesis:

Y= f(S;,,AS;)whereAS,; =Sy — Si,-1 orin logarithmic analytical form

yit =i TSy T O, A Sit T €i

The conventional wisdom hypothesis:
Yii= f(ASi)or

yf; =y T A AS:'I+6H

The lagged Zannetos hypothesis:
Yii= 1 (Si-1, A8 ,-1)or

V.. =it oyiSu-1t 0 Asy1+ e

The Koyck-Lag hypothesis:
Ry = f (R, Vi)or

Vie = g T O Fip—1 T Q0 Vi T €y

The rational expectation hypothesis:
Rit — f (Rf',f—l ’ —Z I, i—=19 4 f,r—l)Or

Vir = ;i + Xy FZ:’I—] + X7 ZEI + €t

where Vi = 1I’I(R5J_1“ Zf’r_..l)

Results suggest that Zannetos and lagged Zannetos hypothesis were rejected, the
result of Koyck lag and rational expectation hypothesis shows all of the impact on
time charter rates come from the lagged dependent variable in Koyck lag. Thus, the
Koyck lag hypothesis has been rejected. In case of rational expectation, the results

of two tests are inconsistent. Results from Dickey-Fuller confirm the hypothesis but
Johansen 7 ° statistic reject it.

Rational expectation hypothesis includes the lagged dependant variable and that the
Johansen test has been found to be the better of the two, therefore the author accept
the Johansen results and reject the rational expectation hypothesis. Both Dickey-
Fuller and Johanscn test clearly accepted this hypothesis for three markets under
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consideration. Thus he concluded that the conventional market wisdom 1s correct.
The change of trend in spot rates is important to obtain the period rate but levels of
Spot rates are not.

2.1.3 Time Varying Volatility Models in Shipping

In regression analysis, the residuals i.e. the error terms are normally distributed,
with constant mean and variance. Then the OLS estimates ot parameters are
BLUE.*° Problems arise when residual and error terms are not normally distributed
(heteroscadasticity exist in the residual). Thus the estimates of the parameters of
regression by OLS are not BLUE.

To examine the error terms of the regression for heteroscadasticity, ditferent tests
are developed by statisticians e.g. Park(1966), Glejser (1969), Goldfeld and Quandt
(1972), Breush and Pagan (1979), White (1980), Engle (1982) and Bollerrslev ez al.
(1983).

To explain the bechaviour of the variance of the regression over time, various
repressors have been used (e.g. independent variables, the past value of error term
or lag variance itself) in different form®’. In the shipping literature, time varying
volatility model has been used to examine the time varying behaviour of the freight
rate in different sector of shipping markets as well as aggregated time and spot rate
and price changing behaviour in ship market.

Kavussanos (1996a) applied such a model to analyse the time varying behaviour in
freight rates for dry bulk of different size, as well as aggregated spot and time
charter rates. First he modelled the conditional mean of the series, then conditional

variance and finally the conditional density of the error term in the regression
equation using ARCH and GARCH model.

He defined the conditional mean of the freight rate as follows:

FR= f(IP.Pb.K) (2.1.31)

26
27

BLUESs are the best linear unbiased estimator ot the parameters.
Details of time varying volatility models are available in Appendix 1.
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Where FR is the freight rate, IP is index of industrial production and K 1s the
capacity of the shipping fleet.”*

Time Charter rate (7C) by size is defined as function of current expectations of the
spot rates and cost (bunker prices).

+ o
1C = f[Er(FRH])aEr(BPrH)] (2132)

The above relationship translates into a general regression equation with
corresponding maximum likelihood functions as tollows:

Y., =B X’ +¢&, g, ~ N(O,h) (2.1.33)

LL=—(T/2)Inh—(1/2h)2¢, (2.1.34)

When the variance of the error term is time invariant, maximum likelithood or OLS
estimate of the above provide BLUE estimators. However, if this is not the case, the
estimators are still unbiased and consistent but they are not etficient.

The ARCH model approach for testing the hypothesis of constant variance 1n OLS
regressions rejected the hypothesis. Thus the GARCH models approach utilised 1n
following torm.

Y,=D+e, e; ~ N(O,h,) (2.1.35)

¥ by (2.1.36)

A
i—1 Cr—i 2

LL=—(T/2)Inh—~(1/2h)Xe, (2.1.37)

Firstly, OLS regression estimations of the conditional mean have been utilised.
Secondly, simultaneous estimations of the conditional mean and variance have been
analysed. Then the results of these two different approaches are compared.

This study by Kavussanos, apart from its result, is important in that, ARCH and
GARCH models are implemented in the shipping literature for first time.
Furthermore, results revealed the significance of ARCH and GARCH parameters

28 Data used in this study was monthly, which could not allow for using the world trade. Thus,

the alternative OECD industrial production index was used.
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and a better fit when a better compression made on two alternative approaches of
modelling the freight rate (i.e. classical linear model and GARCH model).
Additionally, the result of this study suggest that the variances should be modelled
with means for monthly series of different shipsizes freight rates and time charter
rates.

Based on the above argument, Kavussanos concludes that the risk in dry bulk
freight market ts time varying.” Finally, he noted that the time varying risk in
various dry bulk sub-market (freight rates) can be different. The result specified that
freight rate in market for large ship is more volatile than the smaller sub-market. He
also noted that period rate is more volatile with wider fluctuations over time than
the corresponding spot rate. The results also support Zannetos (1966) “price-elastic
expectation” hypothesis.

In another study, Kavussanos (1996b) analysee the volatility of monthly tanker
price changes across three different tanker size (Afarmax, Suezmax and VLCC).
The technique which is used in this study is quite similar to one used for dry bulk
carriers (Kavussanos 1996a). The methodology in this paper 1s very much similar to
the Kavussanos (1996a). However, some differences in methodology still exist. In
this paper the conditional mean is defined as the changes in prices through ARIMA
form models. Furthermore, the explanatory power of the conditional mean
improved by including structural and seasonal variables to the initial ARIMA
models so that they become ARIMA-X. Thorough unit-root tests, the levels of
prices prove to be non-stationary / (/). Thus the changes in prices (AP,) which
approved to be stationary used for analysis. Then ARCH and GARCH model which
are the same as in the previous attempt by the author are implemented. Kavussanos
found that, increase in oil price will have a negative impact on aggregated tanker
prices and a positive impact on volatility.

He also noted that the inclusion of oil prices in the time varying volatility models
will result in more parsimonious models and better specification of the GARCH
models. It could be interpreted as showing the importance ot o1l prices as a
determinant of the mean and variance of the changes in tanker prices. In addition
the study revealed that there is a positive relationship between size and price
variance. The variance of larger tankers prices are more responsive to oil price than
the smaller tanker.

Large shocks tend to induce high volatility, and steady markets have low volatility.
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In another attempt Kavussanos (1997) analysed the time varying variance of
second-hand dry bulk prices. The size categories are recognised in this model
(Handysize, Panamax, and Capesize). The methodology 1s quite similar to previous
attempts by the author, except the seasonal behaviour of the series have been
considered and tested (deterministic and stochastic seasonality).

The study suggests that the volatility are varying across the size categories, and the
price of smaller vessels tend to be less volatile than larger vessels. Furthermore, he
suggests that the conditional variance of the prices of Handysize and Panamax are
positively related to interest rates, but the variance of the price changes ot Capesize
ships are influenced by period rates.

Following Kavussanos attempts, Glen and Martin (1998) estimate the conditional
volatility by size categories and between types of period charter in the tanker
market. This study replicates Kavussanos (1996a) study. However, the estimation of
conditional mean (mean freight rate) has been done by a different model. in which
past lagged values of the freight rate and exogenous variables have been used 1n log
form on a monthly basis. Data sources also are ditferent to Kavussanos. However,
comparing the result of this study with Kavussanos, they are consistent.

2.2 International Grain Trade

Agricultural trade has been a problem area in international commerce for several
decades. Different views on international agricultural trade come from the ideas of
free trade and protection. Free trade implies an unrestricted tlow of goods across
national frontiers, where as protection implies, imports are subject to tariffs, levies,
or other physical restrictions in order to protect the domestic products.

The ideas of free agricultural trade suggest that pervasive government intervention
in the agricultural sector in many countries has distorted the location of world
production and the extent and patterns of trade flows. Such intervention has
restricted the gains from trade that accrue to world consumers, arising from
differences in the costs of production of agricultural goods between countries.
Furthermore, agricultural trade has not been effectively governed by the

institutional framework for international trade relations.”"

30 This framework was provided by GATT (WTO) 1n 1947.
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Since two main problems of the agricultural industry are farmer’s low incomes and
fluctuation in this income, there is a strong tendency to support the protectionism
view in agricultural trades.”’ Studies for many countries and different periods often
show incomes in agriculture as being below those in other occupations. These
actual or potential problems of low incomes 1n agriculture are essentially the result
of the industry not being able to adjust itself quickly enough to changed conditions.

Koester (1985) tries to address the question of whether the free trade 1s always
better than protection in agricultural trade. He argued that trade in agricultural
products is more atfected by national policies than trade 1n industrial products. This
1s due not only to specific agricultural policy objectives; 1t 1s also due to some
specific characteristics of agricultural markets.”

He suggests that there is no way to quantify the state of disarray ot world
agriculture or to assess the likely world weltare loss on sound empirical grounds.
However, countries could probably be better oft if they chose to intervene
differently in agricultural market. It seems to be the consequence of forces on the
political market for protectionism.

Agricultural protectionism has increased substantially over the past tew decades.
However, the costs and distortions associated with intervention fall when world
markets are strong and rise when they are weak.”>

Escalating trade conflict, in combination with growing budgetary costs of
agricultural support, brought the issue of agricultural protectionism to the front line
of the international economic policy agenda, in the Uruguay Round of trade
negotiations in the GATT (WTO).”* Jabara (1981) examines the relationship
between domestic agriculture and trade policies of selected group of grain
importing and exporting countries. The author suggests that, because of the strong

31
32
33

See Chapter Four Section 4.1 for further details.

The farmers’ income.

For instance, during the 1970s, in the aftermath of the commodity price boom, agricultural
trade was buoyant and public concern over agricultural support was muted. However,
agricultural trade becomes a progressing economic and political 1ssue 1n 1980s. Growth n
global consumption of tarm products slackened in the early 1980s under the influence ot
world recession and macroeconomic instabilities, whilst production kept increasing under the
stimuli of technological advances and government support in developed countries.
Commenced in September 1986, high priority was given to reforming domestic agricultural
policy which distorted agricultural trade. The negotiations aimed (1) to liberalise world
agricultural trade, and (11) to make 1t more orderly and predictable.

34
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link between domestic and trade policies, it will be difficult to reduce/remove trade
restrictions 1n mternational grain markets in trade negotiations.

Work by Trela er al. (1987) tocuses on the nature of international policies and
international agreements in agriculture. They emphasised how agricultural policies
work 1n the three major trading areas (the EU, the USA, and Japan). They also
discussed how international agricultural agreements do little to fundamentally
liberalise agricultural trade.

To a certain extent most of the studies 1n agricultural market have been motivated
by the important role agriculture has played in GATT negotiation. e.g. Cline et al.
(1978), Valdes and Zietz (1980), Bale & Lutz (1981), Burniaux (1985), Chisolm
and Tyers (1985), Parikh et al. (1986)and Tyer and Anderson (1991) Josling (1994)
Shaffer (1996).

2.2.1 Agricultural Policy in Developed and Developing Countries

Various policy measures apply to agricultural sector in different countries. It is
important to realise that different measures have ditferent impacts on international
trade and other areas.

One can categorise the policy measures in agriculture, into two groups ot polices.
The first group that 1s mostly implemented by developed countries 1s protectionism
measures. The second group includes measures which highly tax agricultural
activities to provide financial instrument for industrialisation. The second group of
measures 1s mostly implemented by developing countries.

Early studies 1 price formation in world grain market outlined two difterent views.
McCalla (1966), McCalla and Joslining (1981), suggest that price tormation in the
world grain market 1s largely determined by the major exporters agricultural
policies. The alternative view suggests that world grain prices are essentially
determined by the grain importers policy. Carter and Schmitz (1985) support the
latter view by considering the EU as a major importer.

Comparing the agricultural policies in developing countries with policies 1n
developed countries, they said in general, the agricultural sector in developing
countries 1s heavily taxed while that in developed countries service substantial price
protection. Thus the effects produced by these two type of policies are diametrically
opposite to each other. Bale and Lutz (1981) estimate the effects of agricultural
price distortions on output, consumption, trade and rural employment for nine
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countries. Additionally, the effect on distribution of income between producers and

consumers, on government revenue and foreign exchange and the net social losses
of the policies are calculated.

The authors used the standard partial equilibrium comparative static analysis in the
Marshallian economic surplus framework. Their results indicate large annual
weltare losses due to misapplication of resources in both developed and developing
countries. Production 1n developed countries will be less in the absence of
intervention, while in developing countries it 1s more. The consumption 1t would be
less 1in developing countries while in developed countries would be more. The
eftects on trade are merely a combination of the effects on production and
consumption. This caused a reduction in exports of developing countries and
decrease of imports by developed countries.

2.2.2 Methods To Measure Government Intervention

Since many policy packages apply to agricultural activities over the world, there 1s a
need to translate these various measures to a common measure which could be used
either to evaluate the impacts of a specitic package or to compare the eftects ot
ditterent packages.

Most of the studies 1n this field mainly use three different methodologies as a
yardstick for measuring government intervention in the domestic agricultural sector,
and what will happen with their removal.

The most commonly used methodology 1s Producer and Consumer Subsidy
Equivalents (PSEs, CSEs). The PSE 1s an estimate of the level of subsidy required
in order to compensate producer for a removal of government programmes. This
measurement device was written into the Canada-US FTA and 1t has also been used
by the OECD as an indicator of trade distortions and 1s obtainable by the tollowing

formula:
J%PSE = 100 (total PSE)/Q (Pp) + D —L (2.2.1)
Total PSE = Q (PD - Pw) +D-L+ B (222)

Where Q 1s level of production, Pp 1s domestic producer price, Py 1s reference price
(or world price) D 1s direct payments to producers, L 1s producer levies and B 1s
other budget payments to producers.
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Another method 1s Nominal Rates of Protection (NRP). NRP is exactly measuring
by way of government intervention in agriculture. The NRP measures the tariff
effects on output price. The NRP can be written as follows:

NRP =(P - P)/P (2.2.3)

P is the output price with the tariff in place and
P 1s the free trade output price.

The NRP 1s useful for measuring consumption etfects of trade barriers but 1t 1s a
poor indicator of the protective ettects on production.

Sampson and Yeats (1977, 1978) measured the level of protection offered to EU
producers by 1mposition of levies on mmports of agricultural products. They
measured the nominal and eftective rates ot protection tor grain in the EU as a
whole. They estimated the advaluorm tarift equivalent of import levies on grain in
1969/70 to be 52% and average effective protection rate to be 127%.

In another study, Jabara (1981) by using the same method of translating the variable
levies to tariff, examined levels of protection from EU import levies on an
individual country basis. He thereby included the eftects of border taxes and

subsidies (Monetary Compensatory Amounts). This study mostly focuses on the
effect of MCA’s on EU trade with Third countries.™

Trade Distorting Equivalent 1s another method used to measure government
intervention, which 1s similar i principal to the Producer Subsidy Equivalent.
TDE? measures the transters from consumers and government to producers-and in
the case of TDE‘, transfers to/from consumers-but gives greater (less) weight to
those policies that are most (least) trade-distorting. Algebraically, the TDEs can be

defined as:

TDE? = w), QP (Pd — Pw)+w, D—w3sL+wsB (2.2.4)
and

TDE® = W Q(: (P([ — PW) + W G (225)

. Monetary Compensatory Amounts (MCA) applied 1in addition to import levies in member

countries to account for exchange rate fluctuation.
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where TDE?” (TDE®) 1s the trade distorting equivalents affecting producers
(consumers), w;, I = [ . . . 4 are the weights to be attached to the individual
components of government policies and the other variables are defined as above.

No explicit guidance on the value of the weights has been given. Cahill and Legg
(1990) suggest that they will vary between 1 (for the most trade-distorting policies)
and O (tor the least trade-distorting policies). Consequently, given that the trade-
distorting effects ot agricultural policies can be ranked (McCalla and Josling, 1981),
then a reasonable weighting system for the TDE? would be 12 w;> wy > w3 > wy 20
and for the

TDE, 12 w;>w> 2 0.

A comparison of each of these measures for selected commodities (wheat and
coarse grains) used in the modelling tframework 1s given in Appendix 4. The results
show considerable variation between the alternative measures of government
intervention. Typically, the PSE measure 1s greater than both the TDE and NRP
measures due to the fact that the NRP 1gnores all non-market support policies, and,
with the TDE, these policies are given a lower weighting relative to the PSE
measure. In many cases, the TDE 1s similar in magnitude to the NRP measure. This
arises due to the prevalence of market-price support instruments used in the
domestic market in many developed countries (OECD, 1989).

Harling (1983) and Valdes and Zietz (1980) discussed at length the methods of
calculating tariff equivalent and ensuring problem. The comparison between these
methods has been reviewed by Cahil and Legg (1990) and Schwartz and Porker
(1988).

2.2.3 Models for International Grain Trade

As highlighted in the previous section, limited methodologies have been used in
existing literature as yardsticks for measuring the government intervention 1in
agricultural activities. However, to model the effects of government intervention on
grain trade and other sector of economy, various methods and models have been
utilised by many studies.

This section provides general specifications ot these models together with their

advantages and disadvantages, which will be useful to model the impact of the CAP
on structure of demand for shipping transport of grain.
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The first series of attempts to estimate the international grain trade flows used
methodologies sufficient for long-run projec:tion.‘g'6 McCalla (1966) suggested that
the United States, Australia, and Canada, who used to export about 73% of total
wheat, should be modelled as co-operating oligopolists when large grain stocks are
held. He also suggest that when grain stocks were large as was the case betore the
event of 1973-74, small price changes would result in compensating behaviour on
the part of the major exporters..37

Following the McCalla study, Tweeten (1967) point out that with depleted stocks,
adjustment 1n net exports by the major traders must come from extremely 1nelastic
domestic consumption markets. The small trade elasticity of other traders are no
longer dominated by large elasticity of the major exporters. Accurate estimation of
those elasticity then becomes more important, and the assumption that free market
behaviour 1s sufficient to find the response of a country’s net import demand to
changes in international prices may no longer be vahd.

The projection methodologies 1n agricultural economics utilise estimates of
domestic supply and demand equations by either 1ignoring or entering exogenously
the government intervention into the model.

Coffin (1970) and Blakeslee er al. (1973) have analysed international grain trade
using projection methodologies. The inadequacy of these methodologies, due to
1ignoring the government role and impertections ot the market, could clearly be seen
in the work by Timmer (1997), where the result indicate that the price of rice
relative to the price of fertiliser varies considerably between countries. They suggest
that government intervention in domestic market and control the prices, thus
international prices are separated from the domestic price due to government
policies.

However, the models which have been utilised to estimate grain trade flows, could
be classified under difterent categorise. This categorisation comes tfrom restrictions
placed on economic theory and functional specification ot the models. Extreme
cases for this type of models are spatial equilibrium models and systems dynamic
models. Other alternative models which could be placed between these two
extremes are (a) straight forward estimation of reduced form equations from a
structure that includes import and export behaviour, (b) an allocation system for

30 It was particularly due to the existence of large grain stocks and the potential tor

oligopolistic behaviour of major exporters.

37 The event of world tood crisis.
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distributing import among various suppliers, (¢) a set of models which distinguish

commodity by producers.”

Most of the above models used multi-country multi-commodity (agricultural
commodity). It differs fundamentally from the simple analysis one product and two
country. The world prices are not important in this analysis as a reterence point for
measuring the cost of the production. Since the home country 1s large, the price
support atfect the international prices. The ettects of the policy could be estimated
with respect to world price without existence of the policy.

Measuring this counterfactual price needs formulating demand and supply functions
for countries and commodities involved, then solving the system at a national,

39

unobserved equilibrium.

This analysis 1s used for the estimation of domestic policies effects on international
trade. Once world equilibrium 1s computed by considering the supply equal to
demand, the resulting prices and trade flows can be compared with the actual ones
and the distortions 1mplied by the existing policies can be demonstrated.
Furthermore, the effects of the policies on the real income of other countries can be
calculated.

The most advanced model in this type is Tyers (1986)* which is used by the World
Bank. It incorporates seven agricultural commodities and 30 countries. The inter-
sectoral links are captured by cross-elasticity in both supply and demand.

Furthermore the overall framework regarding the models are either partial or
general equilibrium analysis. Partial equilibrium analysis considers that the price of
all other goods remain constant. In other words substitutability and complimentarity
in consumption and production between the goods studied and other products 1s
ignored. The partial equilibrium framework also assumes that all demand 1s final.
However, the demand for agricultural products in many cases 1s the derived
demand.

Computable general equilibrium models have an ability to capture non-agricultural
sectors, macroeconomics factors within the model. The Ohlin international trade

38
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This model was basically utilised by Armington (1973).

This 1s called countertactual analysis. This will be discussed 1n detail in Section 2.3 .4.

40 See Tyers & Anderson (1980) and also Tyers & Anderson (1987a; 1987b); earlier versions
of the samec model are used in Anderson & Tyers (1984), Chisholm & Tyers (1985) and
Tyers (1985).
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model 1s the base model for general equilibrium models. However, the general
equilibrium models are higher-dimensional analogues. Each country in the model
has a production function with primary and intermediate inputs and demand
functions derived from utility maximisation. The countries are constrained by their
total factor endowments. The balance of payments or parts of 1t, 1s modelled
explicitly and constrained by external conditions. A global general equilibrium is
set by international prices for all goods and factors such; (1) all markets clear; (11)
the zero-profit conditions are met 1n all industries; and (in1) the external accounts of
each country satisty the constraints. The Armington heterogeneity assumption often
made to account for cross- section of globally traded goods.*' The basic structure of
computable general equilibrium models 1s discussed 1n detail 1n Whalley (1984),

Whalley (1985a), Winters (1987), Whalley (1985b) outlines some of the
methodological problems that applied this type of models.

Spatial Equilibrium Models

The sole 1dea of spatial model 1s that, an importer may not consider wheat, for
instance, that 1s produced in Canada to be i1dentical to that produced 1in Argentina.
The theoretical framework of spatial models was utilised by Samuelson (1952) to
specity prices, quantities and pattern of the trade.

The products 1 this model are assumed to be homogeneous so the consumer selects
the exporters on the basis of lower price, including transport cost. Thus 1t goods
produced by two different countries are perfect substitutes in consuming markets
one could expect those models to predict multilateral trade flows and prices as any
alternative model. If different types of goods are impertect substitutes 1n
consumption market, then one may expect a spatial model to predict fewer and
different trades occurring then would actually occur.

The standard form of the spatial equilibrium model 1s a deterministic description. It
can be made stochastic, where the equilibrium price on a market 1s assumed to be
1solated from surrounding markets are determined by local demand and production.

Schmitz and Bawden (1973) used spatial equilibrium model to analyse the impact
of different 1mport and export agricultural policies ot developed countries.
Additionally, the role of developing countries, and the impact of ditferent growth
rates of their agricultural productivity were considered. The study projects the world

41 . : . . ‘
The Armington assumption postulates that similar goods from different countries are

impertect substitutes.
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excess supply for 1980 at 1964-66 prices, instead of projecting wheat price for
1980.

This study categorised the world into 15 areas. Eleven were endogenous to the
model which wheat price, consumption and trade flows determined for each area.
The rest of the world 1s categorised into other America, other Europe and other

Asia. Transport cost between these regions are estimated, determined by the
distance between the trade partners.

A study by Johnson (1976) tor USDA employed a spatial model to project world
grain trade for 1930. Commodities included wheat, coarse grains, and rice and the
world 1s devided into 22 regions. For each region, a separate demand and supply
equation was estimated.

The study projects the world excess supply that would exist in 1980 at 1964-66
prices. The precise results depend on the assumed values of exogenous variables.*
The result of this study corresponds closely to the results of a study by Blakeslee
and Heady (1973). The structure ot the model 1s very similar to Schmitz - Bawden.
The major difference is that they make a greater atford to diversity trade flows by

. . ‘ 473
adding direct restraints.

The problem with the spatial model 1s the extent to which exporters concentrate
their sales in a small number of markets. Spatial models have an inherent bias
toward specialisation that results from the objective of minimising transport costs.
The tmplication of this bias 1s that the trade matrix predicted by a spatial model has
many more zero entries than an actual trade matrix. This also creates errors in the
predicted direction of trade, since the model predicts that countries will buy
primarily from the nearest exporter. This bias stems from the logic of spatial
models. That s, they are designed to predict trade tlows for homogeneous good. If a
good 1s homogenous, then international price differences for the good result only
from transport costs and trade barriers.

If the objective 1s to estimate production, consumption, prices and trade in world
grain market, a spatial model that generates a trade matrix that minimises the
transport cost from producers to consumers could be appropriate. Furthermore the
trade flows generated by the model could be compared with actual trade flows, and

— vkl

+2 Exogenous variables in this study are Green Revolution effects, weather conditions and tariff

changes.

3 : : . \ , ,
) This numerical restraint they imposed was based on historical trade flows.

52



deviation of actual trade from predicted values can be interpreted as forecasting
errors, and also the result could be use to measure the inefficiency of the actual
trade tlows relative to the optimal trade flows generated by the model.

Spatial models possess many desirable properties for long-run forecasting purposes.
An attempt to modity them to overcome the difficulties encountered 1n their use for
short-run forecasting may prove to be truittul. However, most ot these problems are
better dealt with by constructing a model that directly incorporates historical trade
behaviour.

Modification of Spatial Models

As mentioned earlier the 1dea of spatial model determines trade flows by
maximising the net social pay off and minimising transport cost. In tact the world
does not behave this way. Thus there 1s a need to adjust such a model to comply
with the world market behaviour.

Modification of spatial models could be done by incorporation of trade barriers and
government intervention to the model, such models are summarised by Schmitz and
Bawden (1973). Another modification could be to impose quantitative restrictions
that direct trade flows. The USDA* studies by Johnson (1976) adopted such
modifications. This study developed such a model for several agricultural products.
He found 1t difficult to estimate demand elasticity from the elasticity of substitution
in different agricultural markets.

Work by Abbott (1979) on grain trade could be a good example ot such a modified
spatial model. The author criticises the use of spatial models for estimating grain
trade on the basis that government intervention 1S often i1gnored or interred
exogenously into the model. Thus it assumes that the market for international
agricultural products 1s a perfect market which 1s etficient and there 1s no distortion
within the market. Abbott claims that this model 1s quite inadequate to capture
endogenous impact of government intervention on trade behaviour.

The alternative model utilised 1n his paper considered government intervention as
an endogenous variable 1n contrast to spatial equilibrium trade models. Basically,
the structure ot this model 1s the same as one in which supply and demand will be
balanced by trade. However the balance 1s achieved only 1n a specific part of the
national market. International and domestic prices may be separated by many

United States of America Department of Agriculture.
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barriers, (1.e. tariffs or non-tariffs). The important tactor which determines how a
country responds to changes in international market 1s the relationship between
world and domestic price.

Instrumental variable estimation techniques were used because estimates of net
import demand equations which depend on international market price are subject to
simultaneous cquation bias. A set of equation models has been presented.

Firstly he attempts to model the grain price behaviour, in terms of relationship
between domestic and world price. Abbot uses the spatial equilibrium framework,
which assumes that domestic price (PD) equals to the international price at that
country’s border (PW), or the international price times one plus an ad valorem taritt

(7).

When the domestic price (PD) 1s not being a function of world price (PW), 1t means
that the country ignores the international market, and government intervenes into
the domestic market. This intervention could be undertaken by constant quota,
determined {rom domestic market, or such one operating in the EU by variable levy

system. In which PD = PW (I + 7 ), where (7 ) 1s the policy instrument to maintain
the desired (PD).

Other factors affecting grain prices have been discussed in the paper. In the case of
importing countries in which foreign income constraint 1s a matter of consideration,
low domestic price would be inappropriate for the government. The level of
domestic production may affect the level of government intervention. Levels of
stocks holding also affect domestic support price producer’s price and stock
released could also be found.

The next attempt is to show that the effect of international price on consumption 18
the result of the response of the domestic market to change 1in domestic price to the
world market price. The effect of international market price on supply 1s the
combination of response of producer price and market surplus to international
prices.

In the next step, Abbot introduced a supply model. Supply 1n this model 1s

considered to be only a function of trade and domestic production, where trade is
varied and depend upon the volume of domestic production.
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A Model of Allocative System for Distributing Import and Export among Various
Exporters and Importers

Models for trade flows in non-homogenous goods mean that the products produced
by one country are an imperfect substitute for the same product produced 1n other
country. For instance Argentinian grain 1s not a perfect substitution for Canadian
grain 1n the EU’s market.

This differentiation 1s caused by two reasons. Firstly, the quality of product
produced by different countries may be different. Secondly, preferential treatment
given either by exporter or importer.

Schmit and Vandenborre (1992) outlined that preferences in grain market are due to
price factors (export price and transport costs), quality differences and existing
long-run or short-run political, economic and cultural ties.

Cramer el at. (1993) utilised a global rice spatial equilibrium model to estimate the
impact of trade liberalisation in twelve exporting and forty-six importing countries.
The model also recognises product differentiation and allows substitution among
various rice types and qualities. The model estimated a large increase in both trade
volumes and price for all rice types. The importance of this work to the research 1s
the model itself, which 1s a special equilibrium model which 1s moditied for
recognition of different quality of same products.

Johanson (1973) developed such a model for several agricultural products. The
study by Blandford (1983) 1s a good example of such model in grain trade. This
study on the Economics of World Grain Trade aims to examine the determinants of
grain prices and the pattern of international grain trade.

In the first instance, they introduced a model tor world wheat trade, based on above
discussion. In this model the world 1s divided 1nto six endogenous regions and an
exogenous rest of the world. Six endogenous regions are subdivided to two group
exporters and importers. Exporting areas are Argentina, Australia, Canada and the
United States, importing areas are Japan and the EU.®

+ This categorisation 1s based upon the 1970s market situation, in which the EU was a major

importer at that time.
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Supply is also considered as an exogenous factor, thus the prediction of eftect of
change supply and other outside variables on world grain trade flows and prices are
the main output of the model. Three main assumptions within the model are:

1. The marginal rate of substitution between any two kinds of wheat 1s
independent of any other goods in the consumer’s market basket.

2.  The elasticity of substitutton between any two kinds of wheat in a given
market 1s a constant.

3.  The elasticity of substitution between any two kinds of wheat in given market
equals the clasticity of substitution between any other kinds of the goods 1n the
same market.

The study outlined that on the import side, the EU’s Common Agricultural Policy
and Japan Food Agency controls import of wheat by variable levy and currency
control. On the supply side the Canadian and Australian wheat Boards are domestic
monopolists in the grain marketing system. Argentina has c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>