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CHAPTER 1

DETERMINATION OF TRANSPORTATION ECONOMICS

Dr. Priya Makhija, Associate Professor,
Department of Management, JAIN (Deemed-to-be University), Bangalore, India,
Email Id-priya_m@cms.ac.in

ABSTRACT:

The study of transport systems and how they affect economic activity is at the heart of the field
of transport economics. It looks at how resources are distributed across transport networks, how
much transport services cost, and how it affects economic growth and development. The main
ideas, approaches, and applications of transportation economics are discussed in this essay. It
talks about how transit helps with trade and business, raises productivity, and boosts general
wellbeing. It also looks at the difficulties and political ramifications of investing in transit
infrastructure, pricing schemes, and environmental sustainability.

KEYWORDS:

Transportation Economics, Transportation Systems, Resource Allocation, Pricing Strategies,
Economic Growth, Productivity, Welfare, Infrastructure Investment.

INTRODUCTION

A fundamental understanding of the unique circumstances that support activity in the sector is
required to comprehend how economics may be applied to the transportation industry. The
information that each of us has gained through using transit provides a straightforward
articulation of this. For instance, we are awarethe difference between infrastructure and
operations, and that most airports are situated outside of cities where land is less expensive, noise
is less of an annoyance, etc. The editors correctly advise readers to begin with their own
textbook, "Principles of Transport Economics," to which this Handbook is a logical extension, in
order to comprehend these functions and the issues they raise.

In my perspective, which is implicitly held by the editors, the economics of transport are
essentially economics issues that have been addressed to a specific industry that has some very
unique features. Where did that particular city come from? It can be determined by looking at
numerical values for parameters like the prevalence of scale economies, the environmental costs
associated with various modes of transportation, or the prevalence of a specific organizational
type like the oligopoly structures present in the airline industry or the common public-private
partnerships used for infrastructure development. Transport does not need a special economics
based on methods and paradigms that are different from those used in other economic sectors.
However, there are several unique characteristics that define transportation[1], [2].
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Transport is required because activities are geographically dispersed, and this dispersion has an
impact on economic analysis since it produces spatial disparities, varying rents for land, and
altered competition rules. An important topic in land use policy is the function of transit in the
organization of space. Understanding the connections between transport and land use has
advanced recently, especially because to the "new economic geography" that has emerged in the
wake of Paul Krugman's groundbreaking work. The Handbook discusses these recent
developments in-depth and clarifies their significance. However, this field is still unfinished and
fragile, especially in terms of its dynamics, time delays, and the significance of public policy
choices affecting it. These factors all work together to produce new issues for us to address.

Time is the second distinct attribute. First, distance indicates that time is required for transport.
Gary Becker created the first detailed model of how time is used. Becker viewed time to be a
characteristic of all consumption, not only transportation, although transportation is a field in
which time plays a significant role, especially when dependability and comfort are taken into
account. Second, as travel is consumed concurrently with its production, the timing of travel is a
crucial element in the utilization of transportation. Following William Vickrey's pioneering work,
there has been a great deal of study on modelling trip-timing choices, including work by the
editors of this Handbook, which adds to the body of knowledge on dynamic models. Third, the
passage of time, and particularly lengthy periods of time measured in years or decades, results
from the resilience of the transportation infrastructure and the mobile plant that makes use of it.
Investment choices are made more difficult by these lengthy durations. The issue of transport
service providers' scheduling and pricing is a fourth time-related issue. This includes routine
tasks like creating bus schedules as well as the use of ITS technology like yield management
software, which is frequently used to assign seats on aeroplane and trains but can also be used to
assign hotel rooms, beds in hospitals, and facilities in other economic sectors.

The diversity of decisions that must be made, including those regarding the destination, method
of transportation, time of departure, and route, as well as long-term choices like where to live,
where to work, and whether or not to buy a car, is the third feature of transport economics.The
majority of these options are distinct. The idea of discrete choice, which I created via my own
study, is now widely used in a variety of fields, including marketing and industrial organization
in addition to transportation. This theory is particularly helpful in accounting for the fact that
decisions regarding transportation are a small portion of a much larger set of decisions relating to
the selection of an activity from a variety of options or to the sequential decisions influenced by
experience or memory, all influenced by psychological attitudes.

The graphic that follows offers a framework for analyzing these choices and serves as a
foundation for how the study is progressing. It illustrates how the advent of discrete choice
models has prompted scientists to investigate other sorts of behavior that were not previously
considered by the conventional theory of rational behavior under perfect knowledge. The
decision-maker in our models is not entirely rational and reacts to stimuli that are often the
subject of psychological research. Oddly enough, there has been a comparable evolution in risk
analysis, which has shifted away from models based on predicted utility in favor of those that
take into account perception bias and the asymmetry of benefits and losses.
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These models may be used for a variety of individual and group decision-making circumstances.
They are especially well suited to transportation because they use an integrated perspective that
incorporates economics and psychology. The Handbook wisely contains a unique chapter on the
psychology of decision-making.
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Figure 1: Represent the process of decision making.

The interaction between the public and private sectors in the supply and administration of
transport is the last aspect I want to highlight. Once again, this is not an issue that just affects
transportation; it also often affects public resources, such as electricity and water. But where it
has advanced the most is in transportation. There are primarily two justifications for this. The
first discusses the significance and nature of externalities, particularly the chronic congestion
externalities that affect transportation. Therefore, it is the responsibility of the regulator or state
to implement policies to limit the adverse effects. These might be quantity or price control rules,
legal amendments, or the use of new information and communication technologies, including
flexible pricing depending on actual or anticipated levels of aggregate consumption[3], [4].The
second rationale results from the fact that public bodies are heavily engaged in the provision of
transport services for a number of institutional and technological reasons.As a result, public-
private partnerships have been created, and it is also necessary to take into account imperfect
competition, indirect taxes, contracts, and regulation under asymmetric knowledge.

For a variety of reasons, the transportation industry has a distinct position in economics. First,
research into transport advancements and policy concerns gave rise to a number of fundamental
ideas that are often employed in economic analysis. Jules Dupuit (1844), who was struggling
with the social value of transport infrastructure, laid the groundwork for surplus theory and
welfare economics. Daniel McFadden and colleagues' key theory of discrete choice, which they
created in 1974, was inspired by the need to comprehend and foresee why different people
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choose certain modes of transportation. The famous research on traffic jams and queuing by
William Vickrey (1963) has been used in fields other than transportation.Additionally, the issue
of whether effective traffic congestion charges are sufficient to cover the cost of building an
ideally sized road gave rise to Herbert Mohring and Mitchell Harwitz's self-financing theorem in
1962.Second, travel expenses are crucial to economic activity, as Adam Smith (1776) recognised
in his renowned statement that the size of the market limits the amount of output. Transport
expenses do in fact play a unique function in a number of economics fields. In spatial economics
transport costs underlie land rent (Johann Heinrich vonThiinen), location choices of fi rms
(Alfred Weber) and the existence of location and priceequilibrium in competitive markets
(Harold Hotelling, 1929). The new economic geography (Paul Krugman, 1991), which aims to
explain the degree of agglomeration in human activity throughout space and inequalities in
regional growth, also places a focus on transport costs.

On the other hand, economic theory is often used in the transport industry owing to the many
aspects of the transport markets. Public management is dominant in several areas of the
transportation industry, most notably infrastructure, and problems emerge that may be addressed
by welfare economics and social choice theories. This is also true when it comes to redistribution
and equality, which is often the case with regional transportation. Other aspects of transportation,
such operations, are dominated by the private sector, and industrial organization economics is
prominent. A combination of public and private organizations are increasingly providing
transport infrastructure and services, often via concessions and public-private partnership (PPP)
agreements. In areas that were formerly the purview of public administration and financing,
private finance has been introduced, and in this context, theories of contracts and regulation are a
crucial instrument. Transport is a significant source of both positive and negative externalities,
including agglomeration externalities and the economics of traffic density. Arthur Pigou's (1924)
ideas of corrective taxes and subsidies may be used to address these externalities.Last but not
least, economic research has shed light on the connections between transport and economic
growth. A type of kaleidoscope of the several facets of economic analysis may be found in
transportation[5]—[7].

The fact that the difficulties in transport economics are very relevant to the real world and that
academics are committed to finding practical solutions is another characteristic of the field. In
contrast to other fields of economics, the distance between theory and practice in transport
economics is often shorter.New ideas and theoretical advancements are promptly applied, paired
with professional counsel and practical knowledge to provide policy recommendations for
decision-makers.The field of transportation is fascinating and changing quickly. The two
fundamental forces driving change are social change and technology advancement. Recent years
have seen the emergence of new information and communication technologies, which are driving
significant advances in applications like traveller information services and infrastructure use
pricing. These technologies have also significantly altered logistics for businesses, and they are
starting to have an influence on family members' daily routines and travel habits.

Two competing factors have an impact on the amount of travel: economic expansion, which
tends to increase mobility, and worries about the environment and the availability of energy,
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which tend to reduce it. Transport market structure has also undergone significant transformation.
More imperfect oligopolistic or monopolistically competitive competition, nevertheless, is often
the tendency. rivalry may take many different forms, including traditional price rivalry as well as
competition in frequency and other service quality facets, with extensive use of price
discrimination and other market segmentation techniques. Depending on the nation and method
of transportation, there are conflicting tendencies towards more and less regulation in the
transportation industry. The effects of transport on local habitats and the effects of global climate
change are major issues that governments and other organizations are trying to solve.

These  numerous  transportation-related  innovations are  influencing  transport
research.Researchers' interest in how transit affects the larger economy is growing again.
Significant advancements have been made in the economic study of markets, regulations, and
information. The value of network structure is increasingly recognized in applications ranging
from the pricing of congestion in the road traffic to competitiveness in the airline markets.
Additionally, more complex econometric techniques are being used in a variety of applications,
including the demand for transportation, price discrimination, economies of scale and scope, and
the significance of trip time dependability.

The different facets and advancements in transport and transport economics highlight both the
want for and difficulties in creating a Handbook in Transport Economics. The benefit is obvious
since a handbook enables academics, learners, consultants, and decision-makers to understand
and grasp the key concepts, problems, and strategies in transportation economics in a single
volume. The difficulties are brought on by the extreme variation in the nature of transport
between modes, nations, and eras, as well as the wide range of regulatory frameworks and
economic analysis techniques used in the field[8], [9].

A piecemeal study of many of the subjects won't provide a complete sense of the connections
and difficulties the transport industry as a whole is experiencing. For example, pricing,
investment, and regulation are all tightly connected and need an understanding of the economics
of transportation demand, the makeup and drivers of costs, as well as the larger economy that
transportation services. Therefore, it is advised that readers go methodically through Part I
through Part V of the Handbook.Using primarily the theories and methods of spatial economics,
Part I places the transport sector within the context of total economic activity. General
equilibrium models, urban modelling, and assessments of urban expansion are the instruments.

The demand for and expenses of transport are then examined in Parts II and III, as is customary
for the analysis of any economic sector. Numerous unique characteristics of the transportation
requirement necessitate specialized consideration and models. Improved discrete choice models,
choice of departure time models, and activity-based programs are some of the most modern
models. When taken as a whole, these models represent a significant advancement above the
still-commonly utilized classic four-step models.More so than for most other economic sectors,
infrastructure and external costsaccount for large fractions of the costs of transport. Infrastructure
may benefit from scale economies, and under the terms of the self-financing theorem, efficient
user prices do not cover the whole cost of construction. Subsidies are therefore required. Another
sort of market failure brought on by external expenses necessitates either increased user fees or
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other forms of intervention.It is feasible to research how transportation services should be
acquired after you have a basic understanding of transportation demand and pricing[10], [11].

CONCLUSION

Understanding the financial effects of transportation networks and directing policy in this area
depend heavily on transportation economics. Transportation economics offers important insights
on maximising transportation networks by evaluating resource allocation, pricing tactics, and the
influence of transportation on economic growth and development. Increased commerce, higher
production, and greater welfare as a whole are all benefits of efficient transportation networks.
However, issues like shoddy infrastructure, unfair pricing, and environmental problems need
careful thought. To maintain the long-term sustainability and efficiency of transportation
networks, policymakers should encourage ecologically friendly practises, adopt efficient pricing
mechanisms, and prioritise investments in transportation infrastructure. Societies may gain from
well-designed and sustainable transportation networks that promote economic growth and
enhance quality of life by incorporating economic considerations into transportation planning
and decision-making.
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CHAPTER 2

TRANSPORT AND SPATIAL ECONOMY
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ABSTRACT:

The movement of products, services, and people across geographical areas is influenced by
transportation, which is a key factor in determining the spatial economy. The interdependencies
between transport infrastructure, land use patterns, and economic activity are examined in the
topic of transport and spatial economy. In order to emphasize the effects of transportation on
urban growth, regional inequalities, and agglomeration economies, this article presents an outline
of the fundamental ideas and theories in transportation and spatial economy. It investigates the
connection between land values and accessibility to transportation, the development of cities by
transportation networks, and the ramifications for economic growth and efficiency.

KEYWORDS:

Transport and Spatial Economy, Transportation Infrastructure, Land Use Patterns, Urban
Development.

INTRODUCTION

Although modelling of interactions with the economy has always been a part of transport
planning, the New Economic Geography has given a greater attention to the link between
transport and the rest of the economy. Land-use—transport interaction (LUTI) models include
connections to local urban and regional economies, but the new economic geography (NEG)
provides a more formal economic modelling of these connections. This is related to the
resurgence of curiosity on how transport expenses affect the volume and patterns of global
commerce[ 1], [2]. The conventional modelling of urban and regional systems using opposing
methodologies. A general equilibrium strategy is presented by Johannes Brocker and Jean
Mercenier in their book General equilibrium models for transportation economics. General
equilibrium (GE) models are based on careful simulations of the responses of microeconomic
agents to market signals while maximizing their own goals. New signals that reflect back on the
best choices made by all agents are generated through the interplay between the supply and
demand decisions that come from these decisions, subject to the organizational structure of each
market. A GE is calculated by selecting a set of signals and allocating resources among people,
industries, locations, and time periods such that, given their specific financial, technical, and
other restrictions, all agents operate at their best. Each agent is concurrently in equilibrium as a
result of the set of transactions that take place in each market, therefore there is no incentive to
alter behavior.
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The more conventional but still popular collection of LUTI models is described by Michael
Wegener in his book, "Transport in Spatial Models of Economic Development." His chapter
provides a useful comparison of several model types, highlighting each one's unique advantages
and disadvantages. The first section focuses on multiregional economic models that may or may
not be classified by economic sector and instead rely on regional aggregates like employment or
gross domestic product rather than individual firm or household behaviour. These models either
explicitly indicate trade flows between areas in certain cases or do not in others. In the second
section of the chapter, models with varying levels of spatial and sectoral resolution that are
centred on the intraregional position of firms are discussed. The most recent advancement is the
use of stochastic Monte Carlo simulation to create completely microscopic models of business
life cycles (also known as "firmography") and business placement within metropolitan areas.
These models often use high-resolution grid cells as their spatial building blocks. The chapter
comes to a close with an evaluation of how effectively the models handle the brand-new
problems of energy shortage and climate protection[3]—[5].

The subsequent chapters in Part I focus on more in-depth geographical analysis using NEG
processes. In their analysis of the NEG and its contribution to economics, Miren Lafourcade and
Jacques-Francois Thisse (New Economic Geography: The Role of Transport Costs) give the
context to transport-economy interactions.Economic geography explains why human activity is
not evenly spread across space but rather concentrated in a wide range of economic
agglomerations. The trade-off between growing yields and transit costs is at the heart of the NEG
method. The chapter uses historical data to demonstrate how, over extremely long-time horizons,
increased geographical income disparities may be a result of declining travel costs. The key NEG
arguments for the development of a core-periphery structure in an era of decreasing transport
costs are then briefly summarized.

Inequalities in space may disappear. Therefore, it is shown by data that geographical disparities
would first increase before declining. The chapter next examines the findings from the limited
empirical efforts to evaluate the predictions of NEG models and illustrates how transport costs
may be assessed and modelled. Some NEG-related ramifications for transport economics and
policy are discussed in the chapter's conclusion.Alberto Behar and Tony Venables examine the
impact of transport costs on international commerce in the chapter that follows, "Transport costs
and international trade." In order to demonstrate that trade costs have not decreased as much as is
often assumed, they start by investigating the link between transport costs and the amount and
kind of international commerce. They next investigate why trade costs vary over distance and
time. The main focus of this chapter is a thorough examination of the effects of transport costs on
commerce and the factors that influence those costs, depending on empirical research.

The presence of transport costs and perfect competition are examined using a simple general
equilibrium model. A typical urban economic theory of a monocentric metropolis in
heterogeneous space and then add technology externalities to it. In a NEG model, which is then
integrated with urban economics, monopolistic competition with financial externalities is used to
replace the assumption of perfect competition. The chapter explains how trade-offs between the
costs of commuting, face-to-face contact, and intercity commerce lead to negative gradients in
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rent and population density and the suburbanization of families. Urban economics and NEG
models may both be used to explain why polycentric cities arise. Thus, it is shown that, despite
advancements in transportation technology, distance remains a significant element in both
economic theory and reality.

The Demand for Transport

The next two sections cover the two main components of transport economicsdemand and
costsafter setting the stage by discussing the importance of transport in the economy. The five
chapters on demand include modelling strategies for demand as well as the most important factor
in determining demand: the value of time saved. The goal of these chapters is not to explore
every facet of transport demand modelling. This field has a long history of practise, and there are
excellent summaries available elsewhere. Here, the major current developments are the primary
topic[6]—[8].

One of these advancements relates to the importance of time, a crucial factor in the assessment of
transportation demand. The nature of the demand for transport is that it necessitates a time
investment on the part of the user for personal travel or the shipper for goods. The cost of this
time varies depending on the person (or cargo), as well as the purpose of the voyage for the same
person, and is not adequately reflected in any transport fee. The most significant user benefit
from transit upgrades is reduced travel time. In his article "Valuation of travel time savings,"
David Hensher offers a thorough analysis of the value of travel time savings (VTTS), paying
special attention to both theory and implementation. His chapter opens with a summary of the
main theoretical theories and empirical paradigms that have developed to evaluate time savings,
particularly the advancements in the modelling of revealed (or market) preference and expressed
choice data. In order to get estimates of VTTS, stated choice approaches and mixed logit models
have now reached the pinnacle of the art (and, to some degree, practise). The author presents
empirical data based on these models and methodologies to demonstrate the variety of useful
measures for travel time components in passenger and freight contexts. Some of these measures
are handled using the Hensher formula, which combines data from marginal productivity and
utility maximisation conditions.

DISCUSSION

The creation of discrete choice models is one of the primary contributions of transport studies to
broader economic applications. In their article, "Advances in Discrete Choice: Mixture Models,"
Joan Walker and Moshe Ben- Akiva discuss how the expansion of computing power and the use
of simulation have made it possible for models to take on a level of flexibility never before
possible. Before moving on to mixture models, which are being used in a wide range of
statistical modelling procedures as a way to relax restrictive assumptions and generalize model
forms, their chapter provides a brief review of the fundamentals of discrete choice analysis as
well as the classic model forms of probit and the generalized extreme value (GEV) family (for
example, logit, nested logit, and cross-nested logit). The research's empirical findings, which are
used to illustrate the several discrete choice model formulations, are presented as the chapter's
empirical findings from a land-use and transportation study[9], [10].
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The dynamic modelling framework, which Vickrey and later Arnott, de Palma, and Lindsey
developed, is another development in traffic modelling. The authors of Dynamic Traffic
Modelling, André de Palma and Mogens Fosgerau, evaluate recent developments in this field.
They start out by giving a general review of the traditional static equilibrium model, which mixes
supply (road capacity) and demand (for mobility). Both the flow of trips and the congestion
delay are taken into account in the static model as constants.The static model has the problem
that it does not specify the time period in which travel happens, therefore it is unable to account
for variations in the length of congestion brought on by variations in demand or capacity. The
Vickrey bottleneck model, which combines users' trip-timing preferences and departure time
selections with congestion in the form of waiting behind a bottleneck, overcomes this problem.
De Palma and Fosgerau construct the user equilibrium and social optimum for the fundamental
bottleneck model and describe how a time-varying toll may decentralize the optimum. After that,
they discuss several modifications to the fundamental model that take into account elastic
demand, user heterogeneity, stochastic demand and capacity, and tiny networks. In their
conclusion, they point to certain outstanding modelling challenges that concern both the
bottleneck model and more general trip-timing preferences and congestion dynamics.

Abdul Rawoof Pinjari and Chandra Bhat analyses a different strategy for passenger transport in
the chapter after they describe activity models (activity-based travel demand analysis). The focus
of travel demand modelling has changed from understanding disaggregate-level (that is,
individual-level) behavioral responses to short-term demand management policies like
ridesharing incentives, congestion pricing, and employer-based demand management schemes as
a result of the interest in analyzing the potential of travel demand management policies to
manage travel demand. Traditional trip-based travel models may be restricted in their
applicability because people react to such changes in travel circumstances in various ways. In
response, activity-based techniques have been created.

By providing a theoretical and policy-focused comparison of the trip-based and activity-based
methods, Pinjari and Bhat highlight the key components of the activity-based approach. Along
three crucial aspects of activity participation and travelinterpersonal relationships, time, and
space—they discuss recent advances and future objectives for study. They then look at how to
combine activity-based travel forecasting systems with other modelling systems (such land-use
models and dynamic traffic assignment models) to create more expansive and all-encompassing
urban modelling systems.

Despite the fact that much of the research on transport demand has been done for personal
mobility, many of the concepts apply to demand for freight transport as well. However, a few
significant differences necessitate the inclusion of a distinct chapter on goods transportation
within the framework of the wider discussion of logistics and supply chain management.
Transport and corporate management are becoming more and more integrated as a result of
recent changes in logistics. Pure economic analysis plays a small part in logistics, which is a field
that draws from a variety of disciplines. By addressing the underlying issue of the entire logistic
expenses of operations using economic concepts, Michel Beuthe (Economics of Transport
Logistics) corrects this mismatch. Transportation and inventory management expenses are
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influenced by route selection and consignment size. Michel Beuthe emphasizes the significance
of these procedures and provides lessons that may be used right away in a variety of situations.

The Cost of Transport

The benefits from transport infrastructure and the services offered with it to move people and
goods are determined by the demand for travel. The expenses of creating the infrastructure and
running the services are covered in Part III. The costs of transport include both the direct
expenses of infrastructure managers and transport operators as well as the external costs that
transport imposes on both users and non-users, such as those brought on by congestion and
accidents as well as by energy use, local air pollution, and greenhouse gas emissions. The
Handbook's third section discusses potential methods for internalizing these external effects. We
postpone a thorough examination of congestion until the section that follows, when it is
addressed in relation to congestion pricing.

Leonardo Basso, Sergio Jara-Diaz, and Bill Waters' study, "Cost functions for transport firms,"
examines the expenses of transport operators. The fact that the costs of the different services
generated on a transport network are interconnected due to network effects shapes operator costs.
Their chapter focuses more on the nature of a transport cost function, as well as the difficulties
and approaches to estimate the function, than it does on mode-specific concerns. The economics
of multiple-output production and costs, as well as economies of scale, scope, and traffic, are just
a few of the theoretical subjects they address. The empirical data on these economies is then
reviewed. Traditional approaches to cost function estimation have mostly failed to accurately
forecast firm behavior. The chapter reviews several methodological developments that have been
made during the previous 15 years to increase forecasting accuracy.

An Important Focus of Transport Innovation has been Increasing Productivity.

In their article, "Efficiency measurement theory and its application to airport benchmarking," Tae
Oum, Katsuhiro Yamaguchi, and Yuichiro Yoshida explore the concept of efficiency
measurement and use an airport application to exemplify it. In order to compare a company's
efficiency to that of its peers and rivals and to assess the effects of a public policy or regulation,
efficiency measuring and benchmarking are important. They are also helpful to a company
looking to boost its efficiency performance in comparison to a reference unit.Since the market
cannot be trusted to effectively punish firms in markets where there is little to no rivalry,
efficiency monitoring is essential. Companies that build the infrastructure for airports, seaports,
motorways, and public transportation networks are prominent examples in the transportation
industry. Airports are a significant and difficult example.

Given that airports generate several outputs from a single set of inputs, determining their
efficiency requires a careful and nuanced approach. The chapter discusses the traditional
approaches to efficiency assessment, including data envelopment analysis, stochastic frontier
analysis, productivity indexes, and some new advancements in the field. The next section
includes a review of the literature on airport efficiency measurement findings, new developments
in the field, and some recent empirical estimates of the impacts of ownership and governance
arrangements on airport efficiency.The prominence of external expenses, both in absolute and
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relative terms, sets the transportation industry apart from many other economic sectors. The
assessment of these costs is the subject of a large and quickly expanding body of research in the
field of transport economics. Another area of literature focuses on how to manage externalities in
accordance with the principles outlined by Arthur Pigou and Paul Samuelson.

In Theory of External Costs, Stef Proost provides a comprehensive introduction to the idea and
use of external costs in transportation economics. The chapter answers some fundamental
questions, such as what external costs are, why they occur in market economies, whether
external costs generated by producers and consumers differ, how external costs interact with
other market failures, and what this implies for policy instruments.

The definition of the term "external cost" and how the marginal external cost relates to the
efficiency characteristics of the typical competitive equilibrium are provided using a theoretical
general equilibrium model. The relevance of the external cost concept for policy analysis is
shown using two straightforward examples, the optimum pollution model and the partial
equilibrium model, as the general equilibrium model is fairly complex. The main external costs
associated with transport are briefly described, and the characteristics of various policy tools are
examined.

In terms of levels of external costs, methods for assessing external costs, and strategies for
managing external costs, America and Europe differ significantly. As a result, two chapters
provide distinct analyses of the two sides of the Atlantic. Mark Delucchi and Don McCubbin
address the US strategy in their article, "External costs of transport ports in the United States."
Their chapter covers every aspect of transport, including passenger and freight transit by land, air
and sea as well as expenses associated with traffic jams, accidents, air pollution, noise pollution,
water pollution, and energy security.

Each of the primary categories of external costs is covered in its own part of the chapter.Each
section begins by reviewing the approaches and problems involved in estimating the costs related
to that externality before presenting estimates of those costs. The comparison of estimates across
modes is complicated by the wide variability in estimating techniques, data, and assumptions.
According to Delucchi and McCubbin, unless there are significant changes in transport activity,
external safety and congestion costs will continue to be significant. It is difficult to forecast how
quickly non-petroleum fuels will be introduced, and this speed will determine how much energy
security and climate change costs will be reduced. Costs associated with air pollution are
projected to become less significant[11].

CONCLUSION

The intricate link between transport infrastructure, land use patterns, and economic activity is
clarified through study on the transport and spatial economy. This topic offers useful insights for
planners and policymakers by investigating the effects of transport on urban growth, regional
inequities, and agglomeration economies. Land values, city planning, and economic development
and efficiency are all significantly influenced by transportation accessibility. To design effective
and livable cities, strategic planning techniques thatemphasise sustainable development and
balanced spatial distribution are crucial.



Principles of Transportation Economics

REFERENCES

(1]

(2]

(3]

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

E. T. Verhoef, J. C. J. M. Van Den Bergh, and K. J. Button, “Transport, spatial economy,
and the global environment,” Environ. Plan. A, 1997, doi: 10.1068/a291195.

J. McArthur, E. Robin, and E. Smeds, “Socio-spatial and temporal dimensions of transport
equity for London’s night time economy,” Transp. Res. Part A Policy Pract., 2019, doi:
10.1016/.tra.2019.01.024.

C. Bachmann, C. Kennedy, and M. J. Roorda, “Applications of Random-Ultility-based
Multi-region Input-Output Models of Transport and the Spatial Economy,” Transp. Rev.,
2014, doi: 10.1080/01441647.2014.907369.

A. Chiaradia, B. Hillier, C. Schwander, and M. Wedderburn, “Compositional and urban
form effects on centres in Greater London,” Proc. Inst. Civ. Eng. Urban Des. Plan., 2012,
doi: 10.1680/udap.2012.165.1.21.

C. Wang, M. K. Lim, X. Zhang, L. Zhao, and P. T. W. Lee, ‘“Railway and road
infrastructure in the Belt and Road Initiative countries: Estimating the impact of transport

infrastructure on economic growth,” Transp. Res. Part A Policy Pract., 2020, doi:
10.1016/j.tra.2020.02.009.

Y. Miyata, Y. Hirobata, H. Shibusawa, and H. Nakanishi, “Economy-transport-
environment interactive analysis: A spatial modeling approach,” Stud. Reg. Sci., 2008,
doi: 10.2457/srs.39.109.

Y. Wang, M. Wang, K. Li, and J. Zhao, “Analysis of the relationships between tourism
efficiency and transport accessibility—a case study in hubei province, china,” Sustain.,
2021, doi: 10.3390/sul13158649.

K. Kiss, C. Ruszkai, and K. Takédcs-Gyorgy, “Examination of short supply chains based
on circular economy and sustainability aspects,” Resources. 2019. doi:
10.3390/resources8040161.

S. A. Cohen and D. Hopkins, “Autonomous vehicles and the future of urban tourism,”
Ann. Tour. Res., 2019, doi: 10.1016/j.annals.2018.10.009.

E. McKinley, O. Aller-Rojas, C. Hattam, C. Germond-Duret, I. V. San Martin, C. R.
Hopkins, H. Aponte, and T. Potts, “Charting the course for a blue economy in Peru: a
research agenda,” Environ. Dev. Sustain., 2019, doi: 10.1007/s10668-018-0133-z.

A. Chiaradia, B. Hillier, C. Schwander, and M. Wedderburn, “Spatial Centrality ,
Economic Vitality/Viability Compositional and Spatial Effects in Greater London,” Proc.
7th Int. Sp. Syntax Symp., 2009.



Principles of Transportation Economics

CHAPTER 3

DETERMINATION OF OPTIMAL PUBLIC DECISIONS

Dr. Samini Rajesh Mathew, Associate Professor,
Department of Management, JAIN (Deemed-to-be University), Bangalore, India,
Email Id-samini_m@cms.ac.in

ABSTRACT:

Making judgements that maximize societal welfare and provide desired results in the public
sector is referred to as making optimal public decisions. The ideas and procedures for making the
best public judgements are examined in this essay while taking efficiency, equality, and
sustainability into account. It talks about how economic analysis, cost-benefit analysis, and other
instruments for making decisions can shape public policy. It also examines the difficulties and
compromises that politicians encounter as they attempt to balance conflicting goals and deal with
intricate social problems. In order to maximize public results, the study emphasizes the value of
evidence-based decision-making, stakeholder participation, and long-term planning.
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INTRODUCTION

The surplus hypothesis, on which any consideration of the overall value of transit is based. The
idea of consumer surplus is at the core of cost-benefit analysis (CBA), as shown by Yoshi
Kanemoto (Surplus theory). During the first half of the 20th century, the practical application of
CBA extended to a range of public infrastructure projects, starting with the initial idea created by
Jules Dupuit. This chapter addresses compensatory variation, equivalent variation, and
Marshallian consumer's surplus as well as the theoretical underpinnings of CBA utilizing the
money-metric utility function as a basis for consumer's surplus. The use of shadow pricing is the
primary difference between this technique and a financial evaluation, which is shown throughout
the chapter. The analysis of the distribution of benefits within a general equilibrium framework is
then explained. Last but not least, consumer surplus measures are taken into account in random
utility discrete choice models, which are often employed in transportation demand models[1]—

[3].

The direct and broader implications of transport projects: a review by Peter Mackie, Dan
Graham, and James Laird examines the state of the art for applying cost-benefit analysis to the
practical evaluation of projects. They focus on two elements of project evaluation where there
have been recent developments. One relates to how evaluation might take into account the
broader economic effects of transport developments and is covered in Part I of the Handbook.
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The second is how to handle concerns about the values of time and human life, which were
covered in Part III. The chapter discusses the degree to which project results vary from one
project to the next as well as the relative relevance of the different components of larger effects.
The authors come to the conclusion that it is difficult to provide universal guidelines about the
scope of larger effects.

The significant topic of price is covered in the next two chapters. In their book Price
Discrimination, Simon Anderson and Régis Renault discuss price discrimination, a practice that
is common in the transport industry as well as other areas of the economy. Anderson and Renault
talk about the justification for price discrimination and how it differs from welfare-maximizing
pricing. When a company offers different quantities of the same item at various price points,
price discrimination occurs. Examples include special rates for certain client groups (such as
students or elderly people), different pricing based on the quantity bought, and altering prices
according to the day of the week, the season, or other factors. The chapter addresses the rationale
behind each kind of pricing and considers how much price discrimination is influenced by the
firm's market dominance and the potential for consumer arbitrage. It also examines actual data
on the prevalence of these pricing strategies across a range of market systems.

General equilibrium models for transportationeconomics

The foundation of applied general equilibrium models (AGE or CGE) is the meticulous
modelling of the conduct of microeconomic actors (households, firms, etc.). These agents are
subject to signals offered by markets (for products, assets, production factors, and other things)
in terms of prices, quantities, and other things. The explicit maximization of an agent's own
criteria (utility, profits, portfolio returns, etc.) guides their decision-making.Their positions in
each market are determined by these decisions. New signals that reflect back on the best choices
made by all agents arise from the interplay between these supply and demand decisions,
according to the kind of organization that rules each market (perfect competition, monopolistic
or oligopolistic competition, etc.).

When the signals that influence individual choices and those released by markets are in sync and
no one is motivated to modify their stance, the general equilibrium (GE) often reflects a stable
state of consistency between these individual decisions.The computation of a GE therefore
entails choosing a set of signals and allocating resources among people, industries, regions,
possibly time periods, and other entities in a way that allows all agents to operate at their peak
efficiency while still adhering to their individual constraints (budget, technological, etc.), and
ensures that the set of transactions carried out on each market corresponds to the set of
transactions that all agents simultaneously desire.

Governments, of course, have the power to influence the environment that agents live in, as well
as the behaviors that follow from that environment and the distribution of resources, both
directly (via taxes, transfers, and so forth) and indirectly (through their own demand and supply
choices on individual markets, and so forth). The information that has come before should make
it evident that, at least in theory, any kind of microeconomic behavior and any level of agent
disaggregation may be created in an applied GE, and it will always be feasible to compare and
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assess equilibria in terms of individual welfare. Because of this, AGE models are becoming
essential instruments for policy analysis. For an introduction and an advanced textbook
presentation, see Shoven and Whalley (1984); for illustrated applications, see Srinivasan and
Whalley (1986); Mercenier and Srinivasan (1994); and Fossati and Wiegard (2002). An alternate
introduction to CGE applications to transport issues is given by Brocker (2004). Visit
www.gams.com for solution software, computer programs, and demonstrative applications[4]—

[6].

But there is no such thing as a free lunch, and calculations may be quite expensive. For this
reason, the limited cost-benefit approach has been the mainstay of transport economics up until
recently. The standard cost-benefit analysis of a new road, for instance, subtracts the construction
costs in market values as well as the net rise in technological advancement from the benefit
measured by the consumers' surplus of users created by decreasing generalized expenses.

DISCUSSION

external expenses brought on by both actual and induced traffic. The following three conditions
must be met for this strategy to be effective:

i. Markets are completely competitive and prices are fully flexible;

ii. Welfare distribution is not a concern, meaning that every euro counts equally
regardless of who receives it;

jii. Technological externalities outside the transport sector are insignificant.

Due to the fact that none of these circumstances are very desirable to contemporary economists
and decision-makers, the CGE method is growing in popularity in the field of transportation
economics. Studying the quantitative effects of transport efforts, such as infrastructure
investments or pricing regulations, on economic variables is a common application of transport
economics [7], [8].

CGE MODELLING

CGE model is built on a data matrix that accounts for all economic transactions over a base
period. In the next section, we'll go over how preferences and technologies are tailored and
calibrated such that, in the absence of shocks, the model accurately reproduces the base-year data
set. For this, we first assume that in a closed economy, ideal competition reigns. The fundamental
model is then expanded in two ways:

i. To account for the potential presence of technologies with growing returns as they
scale up and imperfect competition among firms;

ii. To multicounty or region models with commerce.

The Base Year Data Set

Think about an economy that is walled off to consumers, producers, and the
government.Producers are categorized into sectors or industries with indexes s, t based on the
kind of items they create, while households are categorized into h-indexed groups based on
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characteristics like income class.All of these agents concurrently operate on several marketplaces
where they do deals throughout a certain time period. A meaningfully organized symbol of each
of these transactions. All agents' incomes and expenses are shown, with their receipts having a
negative sign, in order to highlight the consistent restrictions placed on them by the economy's
general equilibrium.Investigating this table in further depth is beneficial.

Imperfect competition and prices

Perfect competition may come in a variety of shapes and sizes. The sort of competition that may
exist in a given industry will depend on whether items are considered to be differentiated or
homogenous within a certain sector. The best price-cost margins will vary depending on whether
the strategic variable for the firm is believed to be its selling price or its production scale (a firm
cannot, of course, select both). Firms will always be expected to maximize profits. It's also
crucial to consider if the company is supposing that changes in its own conduct would result in a
strategic response from rivals, which it will then consider when coming up with the best options.
Industry concentration will be important in every situation since the equilibrium result of an
oligopoly game will typically differ significantly from the one that results from the assumption
of a big group. In applications, firms are often - though not always - considered to be symmetric
within a sector; that is, they will share the same technology and be the same size, charging the
same price even if their goods may be somewhat different. Given that most statistics agencies
provide Herfindahl industry concentration indices, which can be shown to be the inverse of the
number of firms under the symmetry assumption, this is fairly handy. As a result, it is feasible to
calibrate variables specific to the particular firm from data on industry averages utilizing this
external knowledge.

Detailing all potential alternative modelling approaches for imperfectly competitive
marketplaces is certainly beyond the purview of this chapter. For the purposes of illustration, let's
assume that the products within the industry are homogeneous and that firms choose the level of
their production scale to maximise profits while anticipating no response from their rivals (a
reasonable assumption if the number of competitors is large enough). The individual producer
formally aims to

Max profiz) = p(£)z — (vz + fx).

The equilibrium number of competitors is established by enforcing zero supra-normal profits (the
output price then equals the average production cost). This allows a sector to adapt to changes in
profi tability by (costlessly) joining or quitting the market.

It should be noted at this point that non-convexities in manufacturing technologies often suggest
that the equilibrium won't be singular. A numerical example of multiplicity in a large-scale
applied GE model calibrated on real-world data is provided by Mercenier (1995b). Therefore, it
seems that non-uniqueness of equilibriums in this generation of CGE models is a potentially
severe issue rather than a theoretical curiosity.Neglecting this might result in wildly incorrect
policy assessments.
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Multi- Country/Region Model with Trade

Due to the assumption that there is no commerce with other nations or areas, our prior model
lacks realism. A variety of single-country models can be combined and allowed to interact in
order to introduce trade, or it is possible to assume that the country under consideration is so
small that it has no impact on global equilibrium and treat foreign prices and incomes as
exogenous. This option depends on the analysis's main objectives. In both situations, the
modeller must determine if products in the same industrial category made in different nations are
similar from the perspective of the buyers.

The idea that demand for products from the same sector varies by country of origin is one of the
most widely accepted hypotheses (sometimes referred to as the Armington, 1969, assumption).

The primary justification for this restriction is that the modeler must work with highly
aggregated sectors of activity due to data limitations and/or to simplify computations. Even if
products are identical across nations at a very fine level of industry disaggregation, the
composition of the aggregate basket of goods is unlikely to be the same across regions. The
specification is appealing because it takes into consideration the significant amount of cross
hauling (two-way trading in similar commodities) seen in the data, as well as the fact that even at
the most basic levels of activity disaggregation, most nations generate goods across all product
categories.

Transport In Cge Models

Transport hasn't been discussed at all. Where does it come from? At first glance, transport seems
to be only one or a subset of the goods produced by one or a subset of industries, utilised by
households and as an input by businesses. These transportation-related industries may be
distinguished based on the kind of transport item (passengers vs. freight, bulk vs. containers),
distance class (short vs. long), mode, and other factors. Typically, some kind of layering would
be used to specify demand, such as for instance, a family may decide whether to consume travel
services or other items, and if they decide to use travel services, they may then decide how much
of their own vehicle and public transit to utilize. It would seem that nothing else needs to be said
to complete the explanation.

However, at least three factors of transportation need particular consideration:Demand for
transport services and the benefits it provides are influenced by both financial costs and the
amount of time required to convey people or goods.Congestion is one of the harmful
externalities that transport creates both within and outside of the industry.Most of the time,
transportation does not generate value on its own, but rather it is necessary for other activities
like working, shopping, travelling, visiting friends or events, and so on. Similar to this,
transportation is not a direct input for businesses but rather a means of purchasing, selling, or
sharing information.

We begin by outlining how household transport needs are influenced by both cost and journey
time. So, we stop considering transportation to be potentially useful for other reasons and instead
treat it like any other consumer commodity. Next, we discuss using your commute to make a
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living via employment. After that, we address businesses' transportation needs, and finally,
externalities associated to transportation.

Travel demand of households

According to 2005 data from the UK National Statistics Online, the typical inhabitant of the UK
spends 14 percent of their total income on transit per day, or 87 minutes. The time costs and
financial expenses of travelling are comparable in size if an hour is evaluated at the hourly pay;
thus, the time costs cannot be ignored. Additionally, a lot of transport policy initiatives primarily
affect journey time rather than financial cost, therefore the time component is crucial for policy
assessment. Now, the household's time distribution between work and leisure should be
represented, making its labour supply endogenous.For a review of the distribution and estimation
of trip time, see Jara-Diaz (2000) and the chapter by David Hensher.

Although simple, this strategy has two shortcomings. The first is that the family only accounts
for the portion of missed labour income that is used for consumption when valuing travel time,
ignoring the portion that is used for saving. Our limiting assumption of a constant savings rate is
to blame for this. Relaxing this assumption would need an intertemporal strategy that is beyond
the purview of this chapter. Even after being adjusted for income taxes and the saving rate, the
second disadvantage is that econometric estimates of values of travel time savings (VTTS) are
often much lower than the wage rate. Additionally, VTTS vary significantly depending on the
purpose of the journey, with leisure excursions having lower VITS than commutes[9], [10].

CONCLUSION

To maximize societal welfare and achieve desired results in the public sector, optimal public
choices are necessary. Policymakers may balance opposing goals by taking into account
variables including efficiency, equality, and sustainability. Frameworks for assessing policy
alternatives and their possible effects are provided by economic analysis, cost-benefit analysis,
and other decision-making techniques. Nevertheless, complicated trade-offs and obstacles often
accompany decision-making in the public sector, necessitating thorough consideration of several
stakeholder viewpoints and long-term planning. Informed by thorough research and stakeholder
involvement, evidence-based decision-making may result in more equitable and productive
policies.
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ABSTRACT:

Multi-region models are economic models that depict the relationships and interactions among
several geographic or regional areas. These models are used to examine how policies and shocks
affect various areas as well as the whole system from an economic, social, and environmental
standpoint. The main characteristics, approaches, and applications of multi-region models are
covered in this paper's overview. It looks at how these models may be used to comprehend
regional inequities, trade patterns, labour mobility, and policy ripple effects.
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INTRODUCTION

Multiregional models are used to measure the effects of transport policy, notably infrastructure
investment, at the regional level. Usually, they increase trade costs that may be decreased by
funding certain transit routes. Buckley (1992) made an early addition to this literature. He uses a
three-regional, five-industry ideal competition model in his concept. An Armington strategy is
used in interregional trading. Leontief or CD functions are nests of the cost and expenditure
functions. Interregional flows have a Leontief complement in transportation. It is presumed to be
ity in the transportation industry of one location. The findings illustrate the regional distribution
of the welfare gain[1], [2].

By including additional regions and industries, more flexible functional forms, and - most
notably - by using the Dixit-Stiglitz method to monopolistic rivalry in the production sector,
Venables and Gasiorek (1998) expand on this concept. Scale effects, which are absent from the
classic perfect competition paradigm, are now included in the impact analysis. Expanding
production as a result of cost cuts causes producers to shift down on the average cost curve. The
SACTRA study (Department for Transport, 1999) referred to these effects as "wider economic
effects" of transport cost reductions. Such effects cannot occur in a perfect competitive
environment devoid of externalities; the welfare benefit in monetary terms produced by a
marginal decrease in transport costs is only that marginal reduction in transport costs, neither less
nor more.
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With economies of scale, things are different because the marginal welfare increase often
outweighs the marginal cost decrease. According to the authors' numerical studies, the ratio of
the former to the latterknown as the "total benefit multiplier"is in the range of 1.4. One should be
cautious that this multiplier may blow up losses as well as gains: areas losing because other
regions are moving closer to one another might lose more with growing returns than with
constant returns since they are going up rather than down the average cost curve.

Brocker and co-authors (Brocker et al., 2010) have used a similar approach in a number of
research projects for the European Commission with fewer industries (typically just one tradable
and one non-tradable sector), but a very large number of regions, so that the spatial distribution
of welfare effects produced, for example, by the commission's TEN-T infrastructure programme,
can be monitored in great detail.

Different lines of reasoning are used by Kim and Hewings (2003) and Kim et al. (2004) to
determine the regional effects of transport infrastructure upgrades. They let businesses to
leverage the free production input offered by the transportation infrastructure. A possible
accessibility indicator of the Harris-type (Harris, 1954) kind is the transport infrastructure's
degree of service. The authors discover a favourable network effect of infrastructure policy, i.e.,
the welfare benefit of a network as a whole.

Urban models

The transport-land use nexus is the subject of a more recent subset of CGE applications in
transportation that examines urban passenger transportation. Leading the field are Anas and
colleagues The location choices of households and firms, travel decisions for shopping and
commuting, business decisions regarding the production of goods and services, and household
decisions regarding the consumption of goods and services were all successfully modelled by
these writers within a framework of general equilibrium. Households make micro-based choices
about their consumption and travel: they maximize utility while adhering to a budget and a time
limit.

In a crowded network, travel times are derived from a stochastic user equilibrium (Sheffi, 1985).
As equilibrium flows across the network, markets for products, labor, services, and real estate are
obvious, and journey times are predicted to be as short as possible. The equilibrium allocation is
not Pareto-efficient as a result of the externality of traffic congestion. To mimic the dynamics of
the housing stock, there are now additional housing, building, and demolition sectors.Combining
the discrete choice notion with the continuous demand approach of conventional CGE models is
a significant methodological breakthrough in this study. If one assumed that all households were
homogeneous, an equilibrium pattern with strictly distinct land use zones would arise, and one
would witness bang-bang type reactions of families' location choices to shocks.

The attraction of the home and workplace combination, Aij, is intrinsic. In a benchmark data set,
it provides the level of flexibility required to replicate any observed population distribution
across such pairings.The idiosyncratic component, abbreviated uij, varies among members of the
ij- population, which is otherwise assumed to be homogeneous. It is assumed that uij is
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independently and uniformly distributed by Gumbel. This suggests that a logit model may be
used to characterize the proportion of the population that chooses the ij- pair.

The so-called LUTI models in urban simulation (Waddell, 2000; Wegener, 2004; see also chapter
by Michael Wegener), which continue a tradition started by Lowry (1964), are going to be
replaced by this framework. The latter kind of models are effective at replicating the effects of
urban transport policy on land use, but since they lack a micro foundation, they are unable to
quantify welfare effects. Additionally, these models' understatement of the pricing mechanism
results in ad hoc market equilibration procedures that are not particularly convincing. In these
ways, Anas and his co-authors made significant progress by providing a framework for
simulating a variety of policies, including the provision of infrastructure, the subsidizing of
certain forms of transportation, road pricing, cordon pricing, the supply of parking spaces, and
more. For every such policy, it is possible to model not just the effects on prices and output, but
also the effects on welfare by residential area, household type, and income bracket. These are the
topics that discussions on urban transport strategies often center around[3], [4].

DISCUSSION
Multiregional Economic Models

One of the guiding concepts of spatial economics is the significance of transport infrastructure
and service quality for regional growth. In its most basic form, it suggests that more accessible
areas will, ceteris paribus, be more productive, more competitive, and therefore more successful
than more isolated and inaccessible places.

The link between mobility and economic growth is more nuanced, however successful areas may
be found in the heart of Europe, supporting the idea that place matters. There are, however,
certain centrally positioned areas that are experiencing industrial decline and substantial
unemployment. On the opposite end of the spectrum, the periphery is where the poorest areas
are, as predicted by theory, albeit there are also rich periphery regions, such as the Nordic
nations.Things are made even more challenging by the fact that some of the economically most
rapidly expanding areas are also some of the most remote ones, such as several regions of the
new EU member states in Eastern Europe.

Therefore, it is not unexpected that empirical verification of the effect of transport infrastructure
on regional growth has proven challenging (Vickerman, 1994). According to many studies (such
as those by Biehl (1986, 1991; Keeble et al. (1982, 1988), there is a definite positive association
between the endowment of transportation infrastructure or a location's participation in
interregional networks and the levels of economic indices like GDP per capita. This association,
however, could just reflect historical agglomeration processes rather than current causal
relationships (see Brocker and Peschel, 1988). Attempts to use transport investment to explain
changes in economic indicators, such as economic growth and decline, have been significantly
less effective. This failure may be caused by the fact that future transport network enhancements
only have a small positive impact in nations with a well-established transport infrastructure
(Brocker et al., 2004). The conclusion is that improvements to transport only have significant
effects on regional growth when they relieve a bottleneck (Blum, 1982; Biehl, 1986, 1991).



Principles of Transportation Economics

There is also debate about the impact's direction and whether transport infrastructure promotes
decentralization or polarization in a given area (Vickerman, 1994). Some analysts contend that
infrastructure-based regional development policies have not been successful in reducing regional
disparities, while others point out that it is still unknown whether the removal of barriers between
regions has harmed peripheral regions (Brocker and Peschel, 1988). Both effects are possible, at
least theoretically. A new highway or high-speed rail link between a peripheral and a central
region can make it simpler for producers in the peripheral region to sell their goods in major
cities, but it can also make the region more vulnerable to competition from more advanced
products coming from the centre and threaten regional monopolies that were once in place
(Vickerman et al., 1999; Quinet and Vickerman, 2004).There are many different theoretical
angles that may be used to describe how investments in transport infrastructure affect local
socioeconomic growth. These perspectives, which have their roots in many scientific fields and
philosophical traditions, survive today even if they are sometimes at odds with one another.

Von Thiinen's (1826) isolated condition, in which economic location is a consequence of market
access, served as the historical foundation for ideas concerning the spatial economy. Marshall
(1890) and Weber (1909) both identified proximity to suppliers and labour as important
locational considerations. Christaller (1933) added economies of scale into his central place
theory to explain the multilevel polycentric system of cities as a result of different-sized service
areas, and Losch (1940) did the same for production centres as a function of market regions.
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Figure 1: Represents the Economies of scale and transport cost.

When neoclassical theory was at its height, Ohlin (1933) argued that given perfect competition,
factor mobility, and constant returns to scale, interregional flows of capital, labour, and
commerce would result in identical pricing for production inputs and outputs across all areas.
Perroux (1955) and Myrdal (1957) took the opposing stance, arguing that because of restrictions
on mobility and economies of scale, the presence of advanced industries will, through a process
known as "cumulative circular causation," result in spatial polarization between regions that are
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doing well and those that are not[5]—[7].The new economic geography provided a reconciliation
between the two competing viewpoints the vertical and horizontal dimensions serve as an
example of how the new economic geography explains how agglomeration pressures (economies
of scale) and spatial interaction costs combine to produce regional economic growth.

According to the hypothesis, the historically prevalent pattern of growing economies of scale and
lowering transportation costs has resulted in an ever-more polarised geographical structure with a
select few dominating agglomerations (the white arrows in the picture). Either the tendency
towards growing economies of scale or the trend towards ever-lower transport costs has to be
halted or even reversed if a more balanced polycentric spatial structure is a political goal (the
solid arrows in the picture). This leads to the critical conclusion that horizontal links between
cities with complementary economic specializations are just as significant as vertical links.
Unrealistic presumptions have also been overturned by the new economic geographyby
embracing the idea of imperfect (monopolistic) competition instead of the tenets of neoclassical
theory, such as the presumption of perfect competition.

Other contributions to the theory of regional economic development come from institutional
economics, which emphasizes the value of property rights and transactions (Coase, 1960;
Williamson, 1966), evolutionary economics, which builds on Forrester's (1968) theories of
synergy, self-organization, and complexity, as well as more recent theories about the significance
of global cities (Sassen, 1991), spatial clusters of complementary industries (Porter, 1990), and
the expanding role of the internet. To far, only a small number of these more recent theoretical
frameworks have been applied to quantitative models of regional economic growth.Regional
production function models, multiregional input-output models, and spatial computable general
equilibrium models are the three different categories of regional economic development models.

Regional Production Function Models

Models of economic activity based on production factors are known as "production function
approaches." The three traditional production elements are labour, capital, and land.
Infrastructure is introduced as a regional public input utilized by businesses in current production
function techniques, together with other location aspects (Jochimsen, 1966; Buhr, 1975;
Aschauer, 1989; 1993). The expanded production function is based on the idea that locations
with more infrastructure will have greater output levels and that places with inexpensive and
plentiful transportation infrastructure would generate more items that need transportation. The
primary issue with regional production functions is that the complicated causal linkages and
substitution effects between production elements are more often obscured by their econometric
calculation than they are clarified. This is true for production function techniques as well as
assessments of the endowment of local transport infrastructure. The latter also suffer from the
fact that they don't consider the network quality of transportation infrastructure, which means
they evaluate a kilometre of highway or railroad same no matter where it leads.

The regional production function's straightforward infrastructure endowment indicators have
been replaced with more intricate accessibility indicators in more modern production function
techniques in an effort to address the latter critique. The majority of the time, accessibility
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indicators take the shape of population or economic potential on the premise that areas with
greater market access are more likely to be prosperous economically.

Keeble et al. (1982, 1988) provided the first instances of empirical potential studies for Europe.
In the modern period, techniques that only relied on accessibility or potential metrics have been
replaced by hybrid approaches, in which accessibility is just one of several explanatory variables
for regional economic development, including soft location characteristics. Additionally, the
types, industries, and modes of the accessibility indicators utilized have expanded significantly
(see Schiirmann et al., 1997). These types of models, which include accessibility among other
explanatory factors, include the SASI, ASTRA, and MASST models.

SASI. A recursive simulation model of the socioeconomic evolution of European areas, the SASI
model was created at the Vienna University of Technology and the University of Dortmund
(Wegener and Bokemann, 1998; Wegener, 2008). The model forecasts the effects of investments
in transport infrastructure and improvements to the transport system, particularly in the trans-
European transport networks, subject to exogenous assumptions about the economic and
demographic growth of the European Union as a whole. It differs from previous regional
economic models in that it incorporates population and migration in addition to production,
which represents the supply side of regional labour markets. Production represents the demand
side of regional labour markets. The sectoral production functions of SASI comprise soft
location variables like research and development and quality of life as well as production
elements (some of them delayed) that reflect regional capital, labour market potential, economic
structure, sector-specific accessibility indicators, and sector-specific economic structure.

The University of Karlsruhe's ASTRA model is a recursive-dynamic system dynamics model
created to evaluate the potential effects of transport policy on the local economy and
environment (Schade, 2005). Using national input-output figures, its macroeconomic sub model
analyses regional supply and demand as well as inter-industry relationships. A Cobb-Douglas
production function that determines potential output as a function of production factors such as
labour supply, capital stock, natural resources, and technological progress in the form of total
factor productivity depending on sectoral investment, goods transport time savings, and labour
productivity is used to forecast regional supply. The ASTRA model also includes submodels for
freight and passenger travel, vehicle size and composition, and the effects of transport on the
environment, including emissions, noise, accidents, and congestion.

The Politecnico di Milano created the MASST (MAcroeconomic Sectoral, Social, Territorial)
model to evaluate long-term possibilities of spatial development in Europe for the ESPON
program (ESPON 3.2, 2006; Capello, 2007; Capello et al., 2008). Based on alternative
assumptions about macroeconomic tendencies and policy assumptions, such as interest, savings,
exchange and inflation rates, public expenditures, geographical reorientation, foreign direct
investment, trends in public debts, energy prices, and migration policies, as well as new
institutional arrangements, such as further integration of the European Union and European
policies, MASST models national and regional GDP growth, population, and migration. A
region's economic potential, or the difference in per-capita income between it and all other areas
divided by their distance from it, is used to determine its accessibility[8]—[10].
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CONCLUSION

In order to comprehend the complexity and interdependencies of regional economies, multi-
region models are useful tools. These models give insights into regional inequalities, trade
trends, and labour mobility by modelling the relationships between various areas. They enhance
evidence-based decision-making by assisting policymakers in determining how policies and
shocks affect various geographic areas. The accuracy and applicability of the analysis are
improved by include spatial dynamics, input-output connections, and regional heterogeneity in
multi-region modelling. These models provide decision-makers the tools they need to establish
regional development plans, encourage regional policy coordination, and assess the effects of
global economic integration. Policymakers may create targeted interventions, promote regional
growth, and reduce inequities by using multi-regional models, which will eventually result in
more balanced and sustainable economic development.
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ABSTRACT:

The spatial distribution and concentration of industries inside a certain region or geographic area
are referred to as intraregional industry location. This idea includes the variables and processes,
such as agglomeration economies, infrastructural accessibility, labour markets, and governmental
interventions, that affect where businesses choose to locate themselves within an area. This essay
covers the main theories and determinants of intraregional industrial placement, emphasizing the
consequences for competitiveness, economic growth, and regional development. It analyses how
industry placement patterns are shaped by clustering, industrial agglomerations, and spatial
spillovers. It also examines planning techniques and policy factors for supporting balanced and
sustainable intraregional industrial placement.
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INTRODUTION

Urban economic theories make the premise that property in central places is more desirable and
has a greater market value than that in outlying areas. This presumption, which also dates back to
von Thiinen , has undergone several variations and revisions since then. If location costs in the
form of land prices are taken into consideration, economic location theories get more
complicated. The idea of the urban land market by Alonso is perhaps the most significant
illustration. Given their unique product mix, production technology, and supplier and customer
pattern, businesses search for the ideal constellation of size and location and select the location
where their bid rent, or the land price they are willing to pay to maximize their profits, equals the
asking rent of the landlord, bringing the land market into equilibrium. When all other factors are
equal, a firm with greater added value per unit of land may thus afford to pay more than a firm
with less intense land utilization[1], [2].

Comparison

a) The tremendous strides made in urban modelling over the past few decades, particularly
the connections between urban economic development and the supply side of urban labor
markets, demographic development, household formation, and labor force participation,
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cannot be adequately represented by intraregional industry location. The differences
across the models are not particularly significant in comparison to this advancement.

b) All models mentioned have the elements required to react to existing transport policy,
from investments in transport infrastructure to managing travel demand via taxes, tolls, or
public transport fees. All models provide the data required to evaluate the desirability of
policy effects.

¢) there is a difference between the models in how they represent location: bid-rent and
utility-based location models use logit functions with locational attributes similar to the
production factors in extended production functions, whereas spatial interaction models
represent location as origins or destinations with or without an input-output framework.

d) Whether or not transport is fully integrated into the model, or whether the results of an
existing transport model are used, is another difference. Unless the integration between
the land use and transport models is extremely tight, this has implications for
implementing the feedback between transport and location as well as the ability to model
goods transport.

e) The models' explicit modelling of household formation, labor force participation,
regional labor markets, and unemployment is the third difference. Here, utility-based and
bid-rent models stand out, but in spatial-interaction location models labor supply and
demand are assumed to be equal at the start of trade flows[3].

New economic geography: the role of transport costs

While the economic life of the solar system is concentrated in a relatively small number of
human settlements, the solar system is concentrated in a large number of bodies. Economic
geography's primary goal is to provide an explanation for why human activity is unevenly
distributed over space and has resulted in a wide range of economic agglomerations. At a certain
level of abstraction, it is easy to speak to "agglomeration" as a general phrase, but it is important
to remember that this idea relates to a variety of diverse real-world circumstances. The North-
South split is located at one end of the spectrum. On the other hand, comparable businesses like
restaurants, movie theatres, or stores are often grouped together in the same area although not
necessarily on the same street.

The accessibility to geographically distributed marketplaces in the instances above is what
determines where businesses and customers are located, a reality that has long been
acknowledged by both spatial economics and regional science. The cost of all the many kinds of
spatial frictions that economic actors experience throughout the exchange process is how
accessibility is itself quantified. These expenses are known as trade costs when they relate to
products and services. they are known as "the four Ts": transaction costs associated with
conducting business abroad due to differences in customs, business practices, political, and legal
environments; tariff and non-tariff costs associated with various anti-pollution standards, anti-
dumping practices, and the numerous regulations that still impede trade and investment; and
transportation costs as a whole because goods must be transported to their final destination even
though many of them are already in transit. Trade costs are expected to remain in the spotlight
because they represent the expenses associated with organizing and linking transactions between
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supplier and client regions. They are also essential to the global firm. For instance, 70% of the
selling price of a Barbie doll is made up of trade and marketing expensesRegarding the goal of
this chapter, it should be evident that trade costs, as the defining characteristic of cross-regional
transactions, are also essential to the growth of economic geography and its many
applications[4].
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Figure 1: Represents Transport costs and industry share when labor is mobile.

The need that production show growing returns to scale, which means that a proportionate
increase in all inputs results in a greater than proportional rise in output, is another essential
component of the space economy. Otherwise, it would always be desirable to break businesses
up until every consumption location could fit extremely tiny units that catered just to the local
market. As a result, businesses and people would spend nothing on trade and transportation,
creating what is known as "backyard capitalism." The transit of commodities or persons between
certain locations, however, becomes inevitable whenever economic activities are not completely
divided since manufacturing only occurs in a small number of locations.

The trade-off between rising yields and transit costs has long been acknowledged as being
essential to comprehending the geography of economic activity. Each plant serves customers
within a particular radius, the length of which is determined by the relative amount of freight
costs and the intensity of rising returns, while consumers outside of this radius are served by
other units since transportation costs rise with distance. The Industrial Revolution significantly
altered the conditions of the aforementioned trade-off by altering both transportation costs and
business technology in a manner that is difficult to forecast[5].

Even if it is true that economic activity is spatially concentrated, at least to some degree, due to
natural features it is acceptable to assume that these elements only account for a small portion of
the size of regional inequalities. Because of this, NEG has decided to concentrate on pure
economic processes that depend on the trade-off between rising rewards and various forms of
mobility costs. NEG freely appropriates ideas and methods from industrial organization, trade
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theories, and microeconomics to accomplish its objective. Geographical economics adds a new
component to the axiom that everything in economics relies on everything else: everywhere,
what is close by has greater influence than what is far away. This postulate is in line with the
gravitation prediction, which states that the intensity of flows of people, products, and ideas
between two locations is favorably influenced by each location's size and adversely impacted by
the distance between them.

The rest of this chapter is divided into the following sections. The next section makes use of
historical data to demonstrate how, over extremely long time periods, declining transit costs may
be linked to increased geographical disparities. The primary NEG arguments for the
establishment of a core-periphery structure in a world with declining transport and
communication costs are summarized in the section that follows. We specifically examine a wide
variety of challenges affecting movable human or physical capital.

According to the information in this section, the agglomeration of the mobile production
component in a select few places is encouraged by decreasing transportation costs. must temper
this result, however, in light of the traditional core-periphery model's addition of additional
pertinent factors. More specifically, we shall demonstrate that if trade barriers are sufficiently
low, geographical disparities may very likely disappear. Therefore, a bell-shaped curve of spatial
growth would be coupled with declining transport and communication costs: geographical
inequities would first increase and then decline. This is supported by the development of the
geographical distribution of activities inside France: Combes et al. note that manufacturing
operations are more concentrated in 1930 and more diffused in 2000 than they were in 1860,
using 1860 as our baseline. This may be the case for a number of reasons, including the
following: workers have different matchups with regions; non-traded goods, particularly
housing, have higher prices in large agglomerations; firms from the intermediate and final
sectors compete for workers; and firms fragment their activities across spatially separated units.
Two purposes in the next section are connected. It gives a general overview of the modelling and
measurement of transport costs and discusses the outcomes of a few empirical investigations on
the validity of NEG models. The last portion analyses the NEG's effects on transport economics
and policy.

Transport Costs Foster More Spatial Inequality

The neoclassical model, which assumes that markets function with perfect competition and that
technologies exhibit consistent returns to scale, has long dominated regional economics.Regional
pay disparities in such a situation push and pull employees until wages are equalized across
areas. Capital simultaneously flows from areas where it is plentiful to those where it is lacking.
Both components obtain the same return in each location when the capital/labor ratio is in
equilibrium. As a result, this model is unable to explain both the growth of interregional
commerce and the international differences mentioned above, indicating the need for a different
strategy.

The concept that the space economy is the result of a process involving two kinds of competing
forcesagglomeration forces and dispersion forcesis widely accepted among economists and
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geographers. These pressures that push and pull both consumers and businesses are therefore
complexly balanced in the geographical distribution of economic activity that results.The goal of
NEG is to identify the characteristics of these factors at the multi-regional level and how they
interact. This looks to be a challenging undertaking since the link between cause and effect is
often circular, and the process of spatial growth is cumulative, states that "manufactures
production will tend to concentrate where there is a large market, but the market will be large
where manufactures production is concentrated," he is referring to this exact situation.

The Basic Framework

Under constant returns and perfect competition, the agricultural sector produces a homogenous
product, while the industrial sector creates a differentiated good under growing returns and
monopolistic competition. Use of monopolistic competition as a market structure is justified for a
number of reasons. First, since they offer several variations, businesses have monopolistic
control over the product market. The fact that businesses seek to market various goods reflects
the underlying truth that customers either like diversity or have various ideal goods.

In fact, the diversity of products is one of the key benefits of trade and economic integration,
according to both economists and business strategists. The operational profits of companies
enable them to pay their fixed production expenses due to their market dominance. Second, each
firm is insignificant to the market since there is a continuum of firms. As a result, interactions
between firms are far simpler to manage than in the case of spatial competition theory, which is
often hampered by the non-existence of equilibrium. When the labour force is homogenous,
firms are wage-takers because they lack market strength in the lab our market. This thus makes it
possible to do a general equilibrium study including firms that operate on both the labour and the
product markets and produce under conditions of growing returns, which is still not possible
when firms are subject to oligopolistic competition. Last but not least, the concept that a large
regional agglomeration creates a broad range of chances for the consumers/workers residing in
that area is captured by the fact that companies based in the same region provide a variety of
distinctive goods[3], [6].

The Mobility of Labor

While increasing production capacity is a benefit of moving capital to an area, the profits from
this capital do not necessarily have to be invested there. On the other hand, when competent
employees relocate to a new area, they bring both their capacities for production and
consumption.both in the areas of origin and of destination, with growth in the former and
contraction in the latter of labour and product markets. This is perhaps the biggest distinction
between labour and capital mobility. It has a significant significance that numerous equilibria
exist, which implies that the area where economic activity develops is a priori uncertain. In order
to choose a certain equilibrium, factors outside the model must be taken into account. The last
distinction that has to be made is that whereas workers relocate when there is a positive
difference in real earnings, capital mobility is driven by differences in nominal returns. This is
because capital owners who spend their income in their place of residencewhich need not be the
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region where their capital is investedrather than in the region where they workdo not care about
the disparity in living expenses|[7].

This serves as the foundation of Krugman's 1991 essay. The wellbeing of individuals who remain
in place is impacted when some employees decide to relocate. Their travels do, in fact, alter the
relative attractiveness of both the origin and destination locations, as was already mentioned.Due
to the fact that employees do not consider these effects when deciding to relocate, they have the
character of financial externalities. Furthermore, since market prices do not accurately reflect the
full societal worth of individual actions, such externalities are particularly significant when
markets are not completely competitive. This is why it is necessary to study the effects of
migration within a general equilibrium framework that takes into account the interactions
between the labour and product markets while also taking into account the reality that people are
both consumers and employees.

In Krugman's model, one element, which is used as an input in the agricultural sector, is
geographically immobile; the second factor, which is used as an input in the industrial sector, is
mobile in space. Two key effects are at play in what has come to be known as the core-periphery
model: one concerns firms, the other labor. Suppose that one area grows a little bit more than the
other. First, when the market grows, there is a rise in demand for the produced commodity. Given
what we've observed so far, this expansion of the market leads to a more than commensurate
growth in the share of firms, which raises nominal salaries. Second, having more businesses
means there is a wider range of locally produced goods, which lowers the local price index and
lowers the cost of living. Real earnings ought to increase as a result, and this area ought to draw
in more employees. Together, these two effects should strengthen each of their constituent parts
and eventually result in the concentration of all businesses and employees in one area, which will
serve as the economy's hub, with the other areas serving as its perimeter[8].

Even if this procedure seems to have a "snowball" effect, it is not certain that this outcome will
always be the case. In fact, the aforementioned reasoning missed a number of significant effects
of migration on the labour market. On the one hand, the location of destination will likely see
lower wages due to the increased labour supply. On the other hand, since new employees are also
customers, there can be a rise in local demand for the product that is made, which raises the need
for labour. The final effect on nominal salaries is thus difficult to anticipate. Additionally, there is
more rivalry in the product market, which deters businesses from investing in the area. The
culmination of all those effects may cause a "snowball meltdown," which causes businesses and
employees to disperse in space[9], [10].

CONCLUSION

The placement of intraregional industries has a big impact on the competitiveness, economic
growth, and regional development of the area. Planners and politicians must comprehend the
elements that affect a region's industrial placement decisions. Among the main factors
influencing industrial concentration within an area are agglomeration economies, the availability
of infrastructure, and labor market characteristics. Through knowledge reverberations and supply
chain efficiency, clustering and industrial agglomerations foster productivity improvements.
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When creating laws and developing plans for strategies to promote sustainable and balanced
intraregional industrial placement, policymakers should take into account these dynamics.
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ABSTRACT:

The study of modern economic geography looks at how economic activity is distributed
geographically and how transport costs affect regional growth patterns. This essay examines the
theoretical and empirical underpinnings of the link between transport costs and economic
geography. It covers the impact of transportation costs on commerce, agglomeration economies,
business site choices, and regional inequities. The report emphasizes how crucial it is to take
logistics, connectivity, and transportation infrastructure into account when developing regional
development plans. In addition, it looks at how cutting transport costs might improve economic
efficiency, competitiveness, and integration.
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INTRODUCTION

Economic activity is concentrated in a very small number of human settlements in the llites.
Economic geography's primary goal is to provide an explanation for why human activity is
unevenly distributed over space and has resulted in a wide range of economic agglomerations. At
a certain level of abstraction, it is easy to speak to "agglomeration" as a general phrase, but it is
important to remember that this idea relates to a variety of diverse real-world circumstances. The
North-South split is located at one end of the spectrum. On the other hand, comparable
businesses like restaurants, movie theatres, or stores are often grouped together in the same area
although not necessarily on the same street[1], [2].

The accessibility to geographically dispersed markets is what determines where businesses and
customers are located in the instances above. This fact has long been acknowledged in both
spatial economics and regional science. The cost of all the many kinds of spatial frictions that
economic actors experience throughout the exchange process is how accessibility is itself
quantified. These expenses are known as trade costs when they relate to products and services.
According to Spulber , they are known as "the four Ts": transaction costs resulting from
conducting business remotely due to differences in customs, business practices, political
climates, and legal environments; tariff and non-tariff costs, such as different anti-pollution
standards, anti-dumping practises, and the massive regulations that still restrict trade and
investment; and transport costs per se because goods must reach their consumption place, while
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many services can be provided remotely. Trade costs are expected to remain in the spotlight
because they represent the expenses associated with organizing and linking transactions between
supplier and client regions. They are also essential to the global firm. For instance, 70% of the
selling price of a Barbie doll is made up of trade and marketing expenses. It should be evident
from the context of this chapter that trade costs, as the defining characteristic of cross-border
transactions, are also essential to the growth of economic geography and its many uses.

The need that production show growing returns to scale, which means that a proportionate
increase in all inputs results in a greater than proportional rise in output, is another essential
component of the space economy. Otherwise, it would always be desirable to break businesses
up until every consumption location could fit extremely tiny units that catered just to the local
market. As a result, businesses and people would spend nothing on trade and transportation,
creating what is known as "backyard capitalism." The transit of commodities or persons between
certain locations, however, becomes inevitable whenever economic activities are not completely
divided since manufacturing only occurs in a small number of locations.

The trade-off between rising yields and transit costs has long been acknowledged as being
essential to comprehending the geography of economic activity. Each plant serves customers
within a particular radius, the length of which is determined by the relative amount of freight
costs and the intensity of rising returns, while consumers outside of this radius are served by
other units since transportation costs rise with distance. The Industrial Revolution significantly
altered the conditions of the aforementioned trade-off by altering both transportation costs and
business technology in a manner that is difficult to forecast.

Even if it is true that economic activity is spatially concentrated, at least to some degree, due to
natural features, it is acceptable to assume that these elements only account for a small portion of
the size of regional inequalities. Because of this, NEG has decided to concentrate on pure
economic processes that depend on the trade-off between rising rewards and various forms of
mobility costs. NEG freely appropriates ideas and methods from industrial organization, trade
theories, and microeconomics to accomplish its objective. Geographical economics adds a new
component to the axiom that everything in economics relies on everything else: everywhere,
what is close by has greater influence than what is far away. This postulate is in accordance with
the gravity prediction, which states that the intensity of flows of people, products, and ideas
between two locations is favourably influenced by each location's size and adversely impacted
by the distance between them[3]-[5].

taking growing returns into account produces a message that significantly differs from the
conventional neoclassical paradigm. Even though space must be positive for transport costs to
matter, this finding should not be interpreted as meaning that location matters less as transport
costs go down. Contrarily, NEG demonstrates that decreased transit costs make firms more
responsive to minute differences across locations by making them nimbler. As a consequence,
even a little difference might have a significant effect on how economic activity is distributed in
space.The next section makes use of historical data to demonstrate how, over extremely long
time periods, declining transit costs may be linked to increased geographical disparities. The
primary NEG arguments for the establishment of a core-periphery structure in a world with
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declining transport and communication costs are summarized in the section that follows. We
specifically examine a wide variety of challenges affecting movable human or physical capital.
According to the information in this section, the agglomeration of the mobile production
component in a select few places is encouraged by decreasing transportation costs. We must
temper this result, however, in light of the traditional core-periphery model's addition of
additional pertinent factors.

More specifically, we shall demonstrate that if trade barriers are sufficiently low, geographical
disparities may very likely disappear. Therefore, a bell-shaped curve of spatial growth would be
coupled with declining transport and communication costs: geographical inequities would first
increase and then decline. This is supported by the development of the geographical distribution
of activities inside France: Combes et al. note that manufacturing operations are more
concentrated in 1930 and more diffused in 2000 than they were in 1860, using 1860 as our
baseline. This may be the case for a number of reasons, including the following: workers have
different matchups with regions; non-traded goods, particularly housing, have higher prices in
large agglomerations; firms from the intermediate and final sectors compete for workers; and
firms fragment their activities across spatially separated units. Two purposes in the next section
are connected. It gives a general overview of the modelling and measurement of transport costs
and discusses the outcomes of a few empirical investigations on the validity of NEG models. The
last portion analyses the NEG's effects on transport economics and policy.

DISCUSSION
Transport Costs Foster More Spatiallnequality

The neoclassical model, which assumes that markets function with perfect competition and that
technologies exhibit consistent returns to scale, has long dominated regional economics.Regional
pay disparities in such a situation push and pull employees until wages are equalized across
areas. Capital simultaneously flows from areas where it is plentiful to those where it is lacking.
Both components obtain the same return in each location when the capital/labor ratio is in
equilibrium. As a result, this model is unable to explain both the growth of interregional
commerce and the international differences mentioned above, indicating the need for a different
strategy[6]—[8].The concept that the space economy is the result of a process involving two kinds
of competing forcesagglomeration forces and dispersion forcesis widely accepted among
economists and geographers. These pressures that push and pull both consumers and businesses
are therefore complexly balanced in the geographical distribution of economic activity that
results.

The goal of NEG is to identify the characteristics of these factors at the multi-regional level and
how they interact. This looks to be a challenging undertaking since the link between cause and
effect is often circular, and the process of spatial growth is cumulative. When states that
"manufactures, production will tend to concentrate where there is a large market, but the market
will be large where manufactures production is concentrated. With increasing transportation
costs, agglomeration and dispersion pressures become less intense. There is no clear indication
about the relative strength of those forces as transport costs fall, despite the fact that it is exactly
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their balance that dictates the structure of the space economy. Decreased transport and
communication costs have an effect on the strength of the agglomeration and dispersion forces
operating at that spatial scale, which is why the central issues that NEG addresses remain
relevant. These issues include when do we observe an agglomerated or a dispersed pattern of
production at the interregional level.

The Mobility of Labor

While moving capital to an area has the advantage of increasing production capacity, the profits
from this capital do not necessarily have to be invested there. On the other hand, skilled
employees who relocate to a new area do so with the ability to produce and consume. As a
consequence, their travels have an impact on the labour and product markets in both the origin
and destination areas, increasing in the former and contracting in the latter. This is probably
where labour and capital mobility diverge most. The possibility of numerous equilibria, which
means that the area where economic activity develops is a priori unknown, is one of its
fundamental implications. In other words, choosing a certain equilibrium requires taking into
account factors outside of the model. The last distinction that has to be made is that whereas
employees relocate when there is a positive difference in real earnings, capital mobility is driven
by variations in nominal returns. Because capital owners spend their income in their place of
residence, which need not be the region where their capital is invested, rather than the location
where they work, the difference in living expenses does not affect them.

This served as Krugman's thesis in his 1991 article. When some employees decide to relocate,
their decision has an impact on the wellbeing of others who remain. As was previously stated,
their travels do in fact alter the relative attractiveness of both the origin and destination locations
because employees do not consider these effects when deciding to relocate, they have the
characteristics of financial externalities. In addition, these externalities are especially significant
when markets are not fully competitive since market prices do not accurately reflect the real
societal worth of individual choices. This is why it is necessary to study the effects of migration
within a general equilibrium framework that takes into account the interactions between the
labour and product markets while also taking into account the reality that people are both
consumers and employees.

Farmers are a geographically immobile component that is used as an input in the agricultural
sector. Workers are a spatially mobile factor that is used as an input in the industrial sector. Two
key effects are at play in what has come to be known as the core-periphery model: one concerns
firms, the other labour. Suppose that one area grows a little bit more than the other. First, when
the market grows, there is a rise in demand for the produced commodity. Given what we've
observed so far, this expansion of the market leads to a more than commensurate growth in the
share of firms, which raises nominal salaries. Second, having more businesses means there is a
wider range of locally produced goods, which lowers the local price index and lowers the cost of
living. Real earnings ought to increase as a result, and this area ought to draw in more
employees. Together, these two effects should strengthen each of their constituent parts and
eventually result in the concentration of all businesses and people in one area, which will serve
as the economy's hub, with the other areas serving as its perimeter.
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Even if this procedure seems to have a "snowball" effect, it is not certain that this outcome will
always be the case. In fact, the aforementioned reasoning missed a number of significant effects
of migration on the labour market. On the one hand, the location of destination will likely see
lower wages due to the increased labour supply. On the other hand, since new employees are also
customers, there can be a rise in local demand for the product that is made, which raises the need
for labour. The final effect on nominal salaries is thus difficult to anticipate. Additionally, there is
more rivalry in the product market, which deters businesses from investing in the area. The
culmination of all those effects might cause a "snowball meltdown," which would scatter
businesses and employees across a wider area.

stable equiibrium
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Figure 1: Represents the Transport costs and industry share when labor is mobile.

On the one hand, interregional exports of commodities are discouraged if transportation costs are
sufficiently high, strengthening the dispersion force. The economy then exhibits a symmetrical
regional production structure where firms mostly target local markets. Because there are no
interregional differences in prices or wages due to the equal distribution of labour within each
area, geographical inequalities disappear. There is interindustry trading, much as in new trade
theories. If the spatial pattern stays the same, integration has only beneficial effects.

On the other side, all industrial firms will cluster in the core if transportation costs are
sufficiently low, while the periphery will solely provide agricultural products. By selling more
products in the bigger market without significantly reducing their operations in the smaller
market, businesses are able to take advantage of increased returns. Typically, the core will be an
area with a significant urban center, whereas the periphery will be a region without one. It is
important to emphasise that the core-periphery structure develops when a system of opposing
forces finds its equilibrium. Here, spatial disparities reflect the unequal distribution of
employment across areas and result from choices made by a wide range of economic actors
acting in their own best interests. Because one area has established a Ricardian comparative
advantage in manufacturing the manufactured item, the ensuing trade pattern now includes
intersectoral commerce[9], [10].
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The pattern is sustained by high transit costs, which results in an equal distribution of activity
between the two areas, with 50% of the manufacturing sector in each region. On the opposite end
of the spectrum, low transportation costs encourage the concentration of activity in one area,
suggesting that the share is either zero or one. Both conjectures are stable equilibria for
intermediate values, in which case the actual spatial pattern is highly dependent on the past.

Because labour migration alters the size of local markets, it has been shown that the general
trends for capital mobility are made worse by labour mobility. Trading across areas must become
sufficiently affordable for such self-reinforcing changes to take place. Combining all of these
findings reveals that reducing transport costs first maintains the location of economic activity
before causing a snowball effect that lasts until an excessive level of economic agglomeration is
reached.

The creation of putty-clay geography is a significant consequence of the cumulative causation
sparked by the interaction of agglomeration and dispersion forces. Firms are a priori
unconstrained, but once the agglomeration process begins, it continues to grow in the same area.
Due to the self-reinforcing nature of the agglomeration process, individual decisions become
increasingly inflexible. In other words, the agglomeration process causes a lock-in effect.
Therefore, even if businesses and employees are free of natural limitations, they are nonetheless
linked via more intricate networks of interactions that are more challenging to discover than the
usual geographical variables relating to the availability of natural resources[11], [12].

CONCLUSION

In determining economic geography and regional growth patterns, transport costs are a key
factor. The study of modern economic geography focuses on how the cost of transportation
affects business site choices, agglomeration economies, and trade flows. Regional imbalances
and the prevention of economic progress might result from higher transportation costs. In order
to lower transportation costs and improve regional integration, governments should give priority
to investments in connectivity, logistics, and transportation infrastructure. Regions may entice
investment, support agglomeration economies, and advance balanced regional development
through boosting transit connections, strengthening logistics networks, and expediting trade
facilitation. Additionally, lowering transportation expenses may help firms become more
efficient, competitive, and have greater access to markets.
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abstract.
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INTRODUCTION

A business logistics perspective must be used to examine a firm's overall structure and its
transportation operations. This perspective examines "the movement, storage, and associated
activities between the place of origin where the company acquires its raw materials, andthe
location where its clients need to consume its goods'. Although inventory management and
transportation were previously included in the definition of logistics, the term is today used to
refer to a comprehensive examination of the manufacturing processes in connection to demand,
transportation, product distribution, and systems for recycling return items and used goods.
Actually, the whole chain of producing activities, including transportation, is in theory addressed
by the complete logistics concept[1]-[3]. Being a result, logistics, being a logical examination of
intricate systems, has a very broad application. It utilizes a broad variety of disciplines, including
economics, engineering, business management, operations research, statistics, and mathematics,
and is applicable to almost all human endeavors. Even when emphasis is concentrated on a
specific activity, as it is in the current situation of transport logistics, it is essentially a
multidisciplinary field of inquiry. In actuality, it is a field where many research, tests, and
discoveries are produced by industrial firms and for those firms. An overview of transport and
inventory logistics in a world that is becoming more accessible to exchanges and integrated with
transportation and communications networks, based on the business literature on logistics. The
second part covers the fundamental expenses of a certain supply chain and demonstrates how
they may be impacted by the qualitative properties of the used modes of transportation[4].
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These components are combined in the third step to provide a basic static partial optimization
analysis. The fourth part then elaborates on the presentation of a variety of contributions from
mathematical economics and operations research: first, on routing models, mode choice, and
plant placement; second, on game theoretic techniques and bargaining models in a logistic
setting. The results will be fairly provisional and generic due to the composite character of
logistic analysis, which at this point may be likened to a convenient toolbox for managing a wide
range of business situations.

The Field of Logistics and Its Evolution

Despite the fact that the term "logistics" is relatively new, the issues it addresses have always
existed. By its broadest definition, "logistics" refers to the logical planning of intricate human
activities. As such, it was already used by nomads who moved from one feeding location to
another in accordance with the seasons, to supply large armies and urban populations, as well as
in trade and banking. The knowledge in these areas was long maintained internally by skilled
professional transport managers and accountants in current times. Harris put forward the
'economic order quantity’ formula for stock replenishment in 1915, which is widely regarded as
the first scientific approach to logistics. The 'news vendor' concept was created and extensively
employed during World War II, although Whitin's core "Theory of Inventory Management' wasn't
released until 1953.

So, the initial emphasis of logistic analysis was mostly on inventory and transportation
management. As a result of a production plan, inbound and outgoing logistics were handled
separately as activities, with stocks acting as buffers between input provisioning, production, and
distribution. The expenses associated with ordering, hauling, stocking, handling,
loading/unloading, transferring, packing, conditioning, and delivering were examined
individually. However, the quality of the services provided, the design of the goods, and the
overall production planning all received increasing amounts of attention. Therefore, relying on
buffer inventories and minimizing transportation expenses was insufficient. Each process was
gradually perceived as a link in a supply chain that needed to be globally optimized via greater
coordination, shortening the planning horizon to better react to demand fluctuations[5].

The companies saw the advantages of better organizing the sequences of their operations from
demand and market information backwards through the distribution sequence, up the production
flows, and finally input provisioning, in the opposite order from the one they were accustomed
to.In recent years, additional extension has been made to that sequence for the processing of
returns products to the manufacturer, as well as for the recycling of garbage and worn and faulty
durable goods. This is in response to rising environmental concerns. Reverse logistics is a
challenge that can be solved using the same approaches, but its cooperation with supply logistics
adds a further level of complexity[6]—[8].

The emergence of the internet and other information technologies, including the use of mobile
phones and barcodes, aided this demand-driven logistics model by establishing a direct link
between customers and the decision-making process at the merchant level.They also provided
the central firm with a direct line to its suppliers. As a result, it was able to plan a quick
information transmission from merchants to suppliers to better structure the supply chains and
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satisfy customer expectations. In fact, whether we shop in shops or make an online purchase, we
contribute to that information chain. The Cooperative European System for Advanced
Information Redistribution, a centralized tracking and tracing system for shipments made with
integrated transport providers, is another example of how information technology enables
improved management of transports and stocks.

DISCUSSION

Porter proposed in 1985 that businesses should evaluate their operations in terms of their relative
values in order to increase their competitiveness. To begin with, they should set apart their
support activities like infrastructure, human resource management, technology development, and
procurement from their principal activities, which include inbound logistics, operations,
outbound logistics, marketing, sales, and services. If not, they need to change their procedures or
think about outsourcing. This kind of "value chain" analysis is a new direction adopted by
logistic analysis, which has been widely used over the last 20 years to plan mergers and
acquisitions, operations reorganization, and outsourcing[9], [10]. In a similar vein, Christopher
advises identifying the various functional costs attributable to each product's demand segment,
or, in business parlance, "mission," and then determining whether those costs would be avoidable
if that mission were cancelled. Again, a smart way to determine if a product line is worthwhile to
pursue is to compare the total of these expenditures to the income they generate. While Kotzab et
al. present several applications and case studies of supply logistics, Perret and Jaff eux provide a
good assessment of many different management strategies. The gradual liberalization and
globalization of economic activity have contributed to the development of these trends and the
usage of the aforementioned strategies. By taking advantage of the differences in input and
labour costs across nations, relative currency rates, subsidies, and restrictions, it enabled
businesses to expand their market reach and manufacturing capabilities. In other circumstances,
the firms decided to maintain just the design and development as well as the management of
marketing at the end of the chain in-house, outsourcing part or all of their procurement and
manufacturing activities in the process. The emergence of significant logistic intermediaries
capable of managing supply chains internationally, handling many tasks of transport and
distribution, including custom documentation, inventory management, packing and preparing
goods for fi nal distribution has resulted from this new configuration of firms, which obviously
requires tight coordination of all activities.

As a consequence, logistic analysis has become a crucial part of the administration of the
companies. Its scope now includes the complete organisation of the firms, all of their supply
chains leading from the marketplaces for their outputs all the way back to production and
procurement, as well as the information flows required to coordinate the timing of all operations.
To enable greater coordination, even the management structure must be changed across the
standard functions. According to this perspective, market competition can be seen as a
competition between supply chains, each of which is set up to reduce costs while also ensuring
"responsiveness" to consumer demands, "reliability" of processes and activities, "resilience" to
unforeseen disruptions, and positive "relationships" with suppliers and customers. The four R's,
which are often cited, should serve as managers' compass.Christopher recommends that the term



Principles of Transportation Economics

"demand chain management" rather than "supply chain management" should be used since the
company is now driven by the wants and preferences of the customers.

The Basic Logistic Costs in a Transport Chain
i. Transport Costs

These are the fees paid to the carrier for the transportation from the point of origin to the point of
destination; the shipping company may also be responsible for them if it utilises its own vehicles
and staff. These expenses vary according on the shipping method, flow volume, and package
size. They cover the price of shipping, loading, unloading, and packing. When comparing direct
road transport to river or railway transports, which often include some trucking at the origin or
destination, or when considering multimodal solutions with transfers between modes, the latter
may be crucial in the decision of a transport solution.The market organization has an impact on
the rates that are paid. Railway prices are better managed by the carriers, although rates for road
and inland canal transport are likely to be nearer to true cost due to the competitive nature of
these modes. In fact, the latter may practise some "yield management" and make distinctions
amongst customers based on their location and available transportation options.

ii. Safety stock

where w is the annual inventory cost per unit, which is determined by the item's market worth, S
determines the required amount of safety stock, while k is a parameter that relies on the
likelihood of running out of stock a firm is willing to take. S is the standard deviation of demand
throughout lead time.The distribution of daily needs and delivery time may be assumed in a
variety of ways, leading to various standard deviation estimates. The normal and Poisson
distributions are the most prevalent. Let's assume a Poisson distribution here in accordance with
Baumol and Vinod so that s may be roughly approximated byin which Q is an estimate of the
unmet demand that could develop during the course of the maximum lead time, which is the time
between two shipments plus the transport time, in the event that an order is only short by one
shipment. Therefore, s may be expressed as s more generically. It is true that the lead time
depends on the transport qualities; it becomes shorter as the dependability, safety, flexibility, and
frequency of the transport service rise.

oG =wik.o

An indicator of the readiness to accept a stock-out is the parameter k. It is a somewhat arbitrary
criterion that each company must choose; it relies on the kind of product and marketing plan
used. It may be evaluated, for example, using the normal distribution as a model for the Poisson
distribution. The crucial value k is thus the number at which the acceptable risk of stock running
out equals the area under the standard normal curve to the right of k.

Technical and structural limitations provide a restriction on the range of transport times for each
mode, and the carrying capacity of the available vehicles may not be sufficient to handle a
particular cargo size. It follows that the alternatives that are offered will limit the transit solution
options. The valuation of the total logistic cost function and the comparison of values it takes for
the set of viable solutions must typically be the main focus of the study of the optimum logistic
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solution, including the selection of a mode. This indicates that the firms should estimate all the
elements of the overall logistic cost for each transit solution, particularly v, w, k, L, and the
standard deviation.An alternative method to estimate the total logistic cost from the perspective
of transportation is to use some econometric techniques on revealed or stated choice data to
calculate the shippers' willingness to pay for the various transport attributes. This method can be
used instead of attempting to estimate each of the parameters. The generalized cost functions of
logistic chains in mode choice modelling may then be computed using these values. This method
may provide helpful results when examining transport policy on a broad scale, but it may also be
used to a detailed analysis of the transport organization of a specific firm. provide recent
instances and references of that methodology for estimates from survey data and estimates from
individual data, respectively. According to empirical findings in these papers and other literature,
the characteristics of firms and industries, such as their location in the spatial network, the type
of goods they produce, and their price, have a significant impact on the relative importance and
equivalent values assigned to transport characteristics.

Contributions Of Management Science and Mathematical Economics

In order to resolve the logistical issue of a single transport flow between an origin and
destination, analyses, prices, and values were accepted as provided. However, managing many
interconnected flows at once is often necessary. This is the situation, for instance, when the
necessary deliveries are a part of a distribution round to customers who are spread out
geographically. It is known as the "vehicle routing problem," and the goal of the solution is to
minimise the distribution tour's overall cost. To handle such more complex problems, operations
research has created a variety of helpful analyses. Additionally, it was anticipated that decisions
would be taken in a non-rivalrous environment, like if only one agent would be affected by the
logistical solution, or if the shipper and the consignee would have similar goals. Actually, a
number of agents with slightly conflicting goals may be present. This is the kind of issue that
game and bargaining theory focuses on.

Routing and Modal Choices

The consecutive legs of the route are defined by binary variables in routing issues, which may
result in complicated non-linear integer programs, particularly when the number of variables is
large and more restrictions are included. Ad-hoc heuristic approaches may be used to address
problems of such kind. These methods use an iterative process to find a workable solution, which
may still just be a local optimum. The requirement for meta-heuristics that enable an organized
search from local solutions to the global one follows. "Tabu' search, which places constraints on
the search process based on the likelihood of results, population search, which creates new
answers by mixing existing ones, and learning processes with feedback are a few examples of
such techniques[11].

CONCLUSION

Modern supply chains depend on transportation logistics to ensure that people and products
move freely across different forms of transportation. Organizations may gain considerable
increases in efficiency, cost savings, and customer satisfaction by optimizing their transport
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logistics procedures. Congestion, limited infrastructure, regulatory compliance, and
environmental sustainability are just a few of the difficulties this industry confronts.
Stakeholders must work together, make investments in cutting-edge technology, create intelligent
transportation systems, and embrace sustainable practices to overcome these obstacles. Future
economic growth, increased competitiveness, and the promotion of sustainable development will
all depend on the ongoing development of transport logistics.
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ABSTRACT:

Two key frameworks used in economics to examine strategic interactions and negotiating
processes are game theory and bargaining theory. This abstract gives a summary of game theory
and bargaining theory while emphasizing the main ideas, uses, and conclusions of each
discipline. The usefulness of these theories for comprehending decision-making in competitive
contexts and offering insights into the best course of action is emphasized in the abstract.
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INTRODUCTION

Economic theory has always been interested in the interactions between various market
participants and market configurations, including monopoly and duopoly situations, imperfect
competition, and dynamic models where participants act according to different hypotheses, such
as in the well-known Cournot, Bertrand, and Stackelberg models. In transport modelling, they
are often used as references. Cachon and Netessine and Chan et al. provide interesting
summaries of recent advancements in the supply chain logistics framework[1], [2].A formal
framework for analyzing numerous scenarios involving conflicts of interests that might occur in
the design of a supply chain is provided by game theory. Although it has a lengthy history dating
back to the 1940s, not much of it has yet been used in supply chain management and logistics. In
particular, the competition between news vendors and the determination of their order quantities
or the retailer-wholesaler game, where both hold inventories and sell directly to customers, were
among its first applications in non-cooperative games. All of these writers go into great detail on
the Nash equilibrium, a solution that represents the optimal action of any given player in
response to the adoption of a certain strategy by other players, as well as its potential uniqueness.
They are well aware, nevertheless, that a Pareto inferior option may exist. Cachon uses the
Pareto optimal idea to address the supply chain issue. Since dominant actors in a supply chain,
such as a wholesaler competing with its customers, are often present in dynamic games, several
applications of the Stackelberg equilibrium with a leader and a follower may be identified.

Since supply chain management often results in agreements, the cooperative game analysis
approach can appear more appropriate. The issue of cooperative games is more concerned with
the game's conclusion than it is with the choice of actions and tactics, as opposed to the topic of
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non-cooperative games. The likelihood of coalitions and the overall benefit they would provide
to their members are its key concerns.In a world where coalitions compete with one another, not
taking into account how non-members' activities could affect the coalition has disadvantages.
The "core" of the game, which is comprised of a coalition such that there is no alternative
alliance that would make its members as well off and at least one member strictly better off, is
the key idea here. It's possible for a core not to exist and for it to lack uniqueness. This idea was
applied to the issue of a central inventory set by multiple news providers who shared the benefits
of the risk pooling in Muller et al. and Hartman et al. , respectively. It turns out that, in certain
circumstances, the core equates to a singleton.

Additionally, two-stage biform games have been suggested, the first of which is a competitive
game and the second of which is a cooperative one. An example is the merchants' non-
cooperative choice to stock products, followed by collaboration on how to move products from
one to another in light of the real demand for products and how to share the outcomes of that
cooperation.

Other game genres make an effort to cater for the different levels of player knowledge. In
"signalling games," the side that gains from superior informationlet's example, a manufacturer
with a reliable market forecastmoves first by putting a contract proposal to a component supplier.
The latter may question whether the forecast is accurate and, in any case, he may question
whether the manufacturer is manipulating the data in an effort to persuade him to invest at his
own expense in a larger capacity than is necessary in the event that the demand is higher than
expected the issue is how much and what sort of information should be transmitted, such as in a
contract that calls for an initial lump sum payment or a commitment to a minimum size order. In
a "screening game," the supplier that has less knowledge seeks to learn more by proposing a
series of contracts that would compel the manufacturer to disclose the situation's proper capacity
level.

Game theory naturally led to negotiation theory, where agents' behaviors are examined in the
context of their negotiation interaction. Up until now, the majority of research in this area has
been on negotiations involving two agents, beginning with axiomatic solution to cooperative
bargaining. A non-cooperative sequential bargaining procedure was established by Sthl and
Rubinstein in 1972 and involves agents making offers and counteroffers until an agreement is
achieved. Myerson and Satterthwaite make the assumption that both parties may be aware of the
distribution of each other's values, which are dependent on their respective opportunities, even
though the buyer in a supply chain has a willingness to pay value that the supplier does not know
and the supplier has an opportunity cost value that the buyer is unaware of. In actuality, these
allocations reflect the strength of each party's negotiating position[3]-[5].Regardless of the facts
available, the negotiation may take place directly without a middleman or with a middleman who
may help the parties with their conflicting objectives. In this specific approach, the intermediary
gathers data on the opportunity cost of the provider and the buyer, or at the very least, their
distributions, and then makes an effort to suggest reasonable conditions of trade based on that
information. A transaction that may include a system of profit distribution between parties can be
finished if this intervention enables the identification of a solution that might enhance the result
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for each party, including the individual. If not, the negotiation parties must resort to any other
options they may have that genuinely define their acceptable minimum. It is obvious that these
analyses have application in the context of an efficient supply chain, where trustworthy and
confidential information must be acquired and conflicting interests between buyers and providers
must be resolved. It is also a helpful tool for examining how a supply chain is organised, which
might alter over time with shifts towards more or less intermediation can be extremely long or
very short. Depending on the situation, a variety of agents may play the intermediate position. A
wholesaler between producers and retailers, contract manufacturers between component
suppliers and big brand-supporting original equipment manufacturers, or forwarders in a
transport chain are possible players. The intermediation bargaining mechanism must be carefully
constructed such that its characteristics encourage individual players to engage, expose their
actual values, and provide a Pareto-efficient solution. Ertogral and Wu and Nagarajan and
Bassok both looked at how agreements between the intermediary and the customers or suppliers
in a supply chain might be negotiated to get an agreeable division of the added benefit of
intermediation.

Regardless of the information provided, the negotiation may occur directly between the parties
without an intermediary or with a middleman who may assist the parties in achieving their
divergent goals. In this particular method, the intermediary collects information on the
distributions of the supplier and the buyer's opportunity costs, or at the very least, their
distributions, and then tries to offer appropriate terms of trade based on that knowledge. If this
intervention permits the discovery of a solution that may improve the outcome for each party,
including the person, a transaction that might involve a system of profit distribution between
parties can be completed. If not, the participants to the discussion must use whatever further
tools they may possess to legitimately establish their acceptable minimum. In the context of an
effective supply chain, where reliable and private information must be obtained and competing
interests between buyers and suppliers must be reconciled, it is evident that these analyses have
applications. It is also a useful tool for analyzing the structure of a supply chain, which may
change over time with movements towards more or less intermediation and may be exceedingly
lengthy or very short. Different agents may take on the role of the intermediary, depending on the
circumstance. Possible participants include wholesalers who function as a middleman between
producers and retailers, contract manufacturers who work with large original equipment
manufacturers, and forwarders who are involved in the transportation chain. It is crucial that the
intermediation bargaining mechanism be thoughtfully designed such that its features motivate
individual individuals to interact, reveal their true values, and provide a Pareto-efficient solution.
In their respective studies, Ertogral and Wu and Nagarajan and Bassok examined how
agreements between the intermediary and the clients or suppliers in a supply chain may be
negotiated to achieve a fair share of the additional advantage of intermediation[6]—[8].

DISCUSSIONS

With the previously indicated premise of incomplete information, multilateral commerce may be
assessed as a vertically connected structure where one supplier is confronted by a group of
buyers or where one buyer is confronted by multiple suppliers. A pre-existing organization is not
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required for buyers and suppliers to use a central exchange. In the case of a single supplier, a
discriminating monopolist that distributes its production to clients with the highest marginal
willingness to pay and produces a quantity such that its marginal revenue equals its marginal cost
would be a feasible solution.

The economic theory component of the logistic literature has provided decision-makers in
logistics with more theoretical analysis than practical tools. But like conventional market
research, it provides a better understanding of real business contracts and interactions among
supply chain agents.

The Cost of Transport

Regardless of the facts available, the negotiation may take place directly without a middleman or
with a middleman who may help the parties with their conflicting objectives. In this specific
approach, the intermediary gathers data on the opportunity cost of the provider and the buyer, or
at the very least, their distributions, and then makes an effort to suggest reasonable conditions of
trade based on that information. A transaction that may include a system of profit distribution
between parties can be finished if this intervention enables the identification of a solution that
might enhance the result for each party, including the individual. If not, the negotiation parties
must resort to any other options they may have that genuinely define their acceptable minimum.
It is obvious that these analyses have application in the context of an efficient supply chain,
where trustworthy and confidential information must be acquired and conflicting interests
between buyers and providers must be resolved. It is also a helpful tool for examining how a
supply chain is organised, which might alter over time with shifts towards more or less
intermediation can be extremely long or very short. Depending on the situation, a variety of
agents may play the intermediate position. A wholesaler between producers and retailers,
contract manufacturers between component suppliers and big brand-supporting original
equipment manufacturers , or forwarders in a transport chain are possible players[9].

he intermediation bargaining mechanism must be carefully constructed such that its
characteristics encourage individual players to engage, expose their actual values, and provide a
Pareto-efficient solution. Ertogral and Wu and Nagarajan and Bassok both looked at how
agreements between the intermediary and the customers or suppliers in a supply chain might be
negotiated to get an agreeable division of the added benefit of intermediation.The total cost of
transport includes a number of factors, including infrastructure costs, costs carried by transport
operators, costs directly borne by users, and costs borne by society at large. The second category
of costs, those incurred by transport operating companies, and the basic economic idea of a
transport cost function and how to estimate it are the main topics of this chapter. This chapter
also discusses the difficulty of empirically measuring the costs of complex and varied outputs.

Although the expenses incurred by operators are the main subject of this paper, there may be
interactions with other cost components. In the case of railroads, for instance, some or all
infrastructure is provided by transport companies, and there are interactions between
infrastructure and operational choices. For instance, the quality of the infrastructure may help to
lower operating costs, and/or operational choices like speed and load size may have an impact on
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infrastructure costs. Additionally, there may be a link between collective user fees like waiting
times and costs incurred by transit operators.However, operators do make an effort to reduce
costs and maximize output for whatever they are in charge of, therefore it is appropriate to
concentrate on the theory and empirical assessment of transport operator cost[10], [11].

CONCLUSION

Frameworks for analyzing strategic interactions and negotiating processes in diverse economic
situations are provided by game theory and bargaining theory. These theories aid in
comprehending the actions of rational decision-makers, forecasting their decisions, and
determining the best course of action and results. Economists, decision-makers, and negotiators
may learn more about the dynamics of competitive situations and enhance decision-making
processes by using game theory and bargaining theory.

Additionally, these ideas provide direction for formulating successful negotiating plans, settling
problems, and coming to advantageous agreements. For a better understanding and management
of strategic interactions in diverse areas, game theory and bargaining theory must continue to be
developed and used as the complexity of economic interactions and negotiations increases.
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ABSTRACT:

The link between transportation costs and other elements, such as distance, time, volume, and
method of transportation, is analyzed and understood using mathematical models called
"transport cost functions." An overview of transport cost functions, their importance, and the
variables affecting them is given in this abstract. It also emphasizes how cost functions are used
in planning, determining policies, and making decisions related to transportation.

KEYWORDS:

Transport Cost Functions, Transportation Costs, Distance, Time, Volume, Mode of
Transportation.

INTRODUCTION

A vector of flows of the form Y 5 yank between many origin-destination pairings ij, broken
down by the kind of cargo k and time t, is the output of a transportation firm. The firm's goal was
to create a flow vector Y.must make a variety of choices, including those regarding the
frequency, quantity and size of vehicles, design of the ways, design of the terminals, etc. to the
second category of decision those that are connected to how inputs are combined to form the
flow vectoras "operation rules" since they relate to how inputs are used rather than their features.
Transport occurs via a network; thus, the company must also decide on a service structure and a
link sequence for how generally vehicles visit nodes to create flows. Together, these two choices
provide a route structure that must be selected given the physical network, the origin-destination
structure of demand, and the demand. It is essential to remember that the choice of route
structure ultimately results from the spatial dimension of transport output[1].

(a) (b) (c)

Figure 1: Represents the Service structures: cyclical system, point- to- point, hub-
andspoke.
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Consider a three-node OD system as together with a physical network and let's preserve just
the spatial dimension of output, that is, the transport product is a vector of components "yij" to
explain these principles. The optimal set of inputs and operation rules for this vector will rely on
a variety of variables. three potential service topologies are shown. A generic cyclical system is
represented by structure, three basic cyclical systems are represented by structure, and hub-and-
spoke, a structure that is common in the aviation sector, is represented by structure. In instance,
there may only be one street, but in situations and, there may be up to three different streets.
Streets are one of the components of a service structure[2].

The cost function C reflects the least amount of money required to create a certain output vector
YO at input prices w. When a firm minimizes its costs under the conditions of F 5 0, it receives
input prices of w.As was previously said, there are three choices that a transport firm must make:
the amount and characteristics of the inputs, the operating regulations, and the route layout. In
the case of transportation, Y is a vector of flows. The underlying cost-minimizing process may be
seen as a series with three steps given the discrete character of this latter choice First, the
company optimizes inputs and operational guidelines for a certain route structure.As a result, the
production-possibility border is established.For instance, the frontier for the simplest multi-
output situation.

Equation demonstrates that a transport cost function may be created beginning with the
technology and that this function will rely on the cost of the various inputs a transport company
utilizes as well as the vector of OD flows. Additionally, it is interesting to see how Y enters the
cost function in Equation. On the one hand, there is a pure flow term that captures costs
associated with terminal activities that happen while vehicles are not in motion; on the other
hand, there is a flow-distance term that captures costs associated with routes. It is simple to
derive measures of marginal costs from Equation; nevertheless, it is noteworthy to note that
marginal costs will only be connected to in-route costs for those flows that influence frequency.

Comparing the conditional cost functions associated with various route structures is the third and
last step in the cost-minimizing process. The goal is to choose the route structure that indicates
the lowest cost to produce Y. The global cost function may be obtained by selecting the route
structure with the lowest cost for each value of Y that is conceivable.

Technical Efficiency and Cost Functions

Before transitioning from theory to practise, it is crucial to discuss the underlying presumption of
a cost function, which is that technical efficiency is attained, i.e., that the firm will minimise the
costs associated with generating a certain output vector Y. There are a number of reasons why
firms could choose not to reduce expenses; they have an effect on the estimate processes.
Competition and elastic demand are two of them. Oum et al. shown that airlines may provide
hub-and-spoke route designs even though it may be less expensive to employ point-to-point
route structures if they face competition or the threat of entry. Airlines adopt a hub-and-spoke
route structure, failing at the third step of the process, despite the fact that the point-to-point
conditional cost function is lower than the hub-and-spoke conditional cost function when using
the terminology from this chapter. Due to competition and elastic demand, a firm's choice of
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route structure affects not only its own costs and demand but also the profit function of other
firms. The procedure could go like this: By choosing a hub-and-spoke route structure, an airline
would be able to increase traffic in the direct connections it now serves, decreasing its expenses
and enabling it to offer lower prices. For example, suppose that the average cost per passenger in
a direct connection decrease as traffic increases. Consequently, an airline acting strategically may
pick a hobbling strategy as a method of being aggressive against a rival or a future entrant, even
when hubbing does not minimize cost. This will enhance its own demand at the expense of the
other airline[3], [4].

DISCUSSION
Transport Cost Functions: Empirical Estimation

There are a number of extensive reviews of this literature, most notably those by Jara-Daz and
Oum and Waters. Additional studies may be found in Braeutigam, Jara-Daz, and Pels and
Rietveld. The most current developments and problems in transport cost estimate are the only
ones included in this overview. The formulation of flexible functional forms, which are
significantly more nuanced and potent representations of cost-output relationships than the early
use of simple linear regressions, is probably the most significant empirical advance that we do
not discuss because it is now well-established and commonplace.7

However, a few more empirical difficulties need focus. We first go over the need of aggregating

the many and varied outputs in transportation.The issues with fixed or quasi-fixed inputs and
their effects on cost function estimation are discussed next. Thirdly, there are problems with
using frontier estimating approaches and efficiency comparisons. After reviewing the
specification and estimation of transport cost functions, we next move on to their usage and
interpretation of scale indices.

Output Aggregation

In most situations, output aggregation is required for the econometric estimation of cost
functions since both the number of goods or passengers served and the number of OD pairs
serviced are often enormous. Both the need for aggregate and the rigorous definition of transport
output stated in the preceding section have been widely acknowledged in the literature.In applied
work, several aggregate output metrics have been used. Passenger-kilometers, revenue-
kilometers, seat-kilometers, vehicle-kilometers, ton-kilometers, total tonnes, and number of
shipments are a few of these indicators. However, since transport happens in various networks
and under various conditions for various firms, academics have also employed what are known
as "attributes” in an effort to better capture the circumstances in which transport occurs. The
average cargo size, average load factor, average haul and trip lengths, capacity utilization,
proportion of less-than-truckload services, and other characteristics have all been utilized. The
number of route miles, the number of sites serviced, and other indications of network complexity
have all been taken into account beginning in the middle of the 1980s. The products,
characteristics, and network size variables utilized in the empirical research are summarized by
mode in several reviews and textbooks; we direct readers to these sources for in-depth
information.
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Data Anomalies

Because there is a lack of data, many empirical cost functions must incorporate data from
different firms and throughout time. However, there is a chance of unnoticed anomalies
connected to particular firms and/or years. Dummy variables with values of zero or one are now
often used, with the latter value being used for data points for a particular company or year. This
has the effect of determining the average deviation of that family of data from the regression
surface that is not modelled by the other variables in the regression. For instance, the year
dummy would capture this anomaly and the data for that year would be implicitly adjusted to
more accurately reflect the primary cost-output relationships that are being estimated if a
particular year is a boom year with unusually high outputs without the usual increases in
costs[5], [6].

It should be emphasized that deciding whether or not to utilize firm dummies might need some
caution. Data for particular firms may be correlated with important factors that are being
estimated, such as economies of scale. Consider a company that is both much bigger and more
effective than others, maybe as a result of economies of scale. The scale economies that should
have been assessed are maybe being partially captured by the dummy variable for that company.
This possible issue using dummy variables.

Prices for inputs and/or outputs are yet another possible source of data issues. Any least squares
method presupposes exogenous input and output prices. Due to significant deregulation in many
transport markets, academics have historically argued that production is exogenous since firms
are controlled. However, this argument is becoming less and less persuasive. In this situation,
instrumental variables may be employed to account for the endogeneity of the regressors, or the
cost function may instead be estimated together with the market equilibrium. However, the
literature does not yet consider them to be conventional practices.

Frontier Estimation Techniques

Regression analysis is a statistical method for estimating a function that can accommodate both
positive and negative data point variances. The function may be thought of as some type of
average of the data points. However, it could be argued that comparisons with average firms
should be avoided, especially when evaluating the relative performance of firms. After all, a cost
function is a frontier in theory because it shows the lowest cost required to produce a certain
level of output given input prices. This has led to the development of several frontier estimating
approaches as the foundation for comparing the data points. Finding the surface defined by the
data points with the lowest costs for different values of the inputs in the cost function is one
programming method.

An example of this strategy is data envelope analysis. The efficiency frontier and performance
metrics, however, are vulnerable to data outliers and/or inaccuracies in border data points since a
frontier is defined using specific data points. The assumption that the distribution of errors is
asymmetric and frequently separable into a symmetric component and another term that
represents inefficiency, that is, a departure from the frontier, is more commonly used in frontier
estimating. Numerous presumptions may and have been put out regarding the distribution of
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mistake words. However, because frontier estimation is an analytical tool that can be used in all
fields of study and is not just a method for the transport industry, we do not think it is appropriate
to discuss transport applications in this chapter other than to highlight the appeal and significance
of frontier estimation.

However, we do want to make a statement about a current event before we conclude this part. As
previously mentioned, it has often been claimed that when transport services are regulated, the
regressors will be exogenous since firms assume output as provided. Gagnépain and Ivaldi
contend that even this may not be sufficient. They contend that the production process is
impacted by informational imbalances between the regulator and the monopoly since managers
may devote more or less effort to cost-cutting measures depending on the regulating mechanism,
making the word "inefficiency" endogenous. In light of this, they contend that asymmetric
information models ought to provide a useful framework for the assessment of cost boundaries.
In fact, they provide a model that can be used to analyse urban bus services in France and elicit a
structural link between observable factors and the efficiency term, which resolves the
endogeneity issue.

Reassessment Of Industry Structure Indices

The majority of empirical studies of the airline industry have reported the existence of increasing
returns to density and constant returns to scale, which would suggest that increasing traffic
densities on networks would be advantageous for firms, but expanding networks would be of
little or no cost advantage.The observed behavior of the sector, however, is different: since
deregulation, first in the United States and later globally, the air business has consolidated and
the networks it serves have grown via mergers, alliances, and acquisitions. Since the finding of
constant returns to scale as previously defined seems to conflict with growing network size,
numerous explanations have been put up in the literature. One theory holds that consumers desire
network coverage and are prepared to pay more to utilise carriers with higher market coverage
and frequency of service. Another theory holds that this is true.

Large companies and established players using hub-and-spoke networks might also benefit
strategically from using additional marketing tools like frequent flyer programs and reservation
systems. This might account for a propensity towards consolidation in the absence of any
appreciable economic benefits of scale.

Returning to the topic of costs alone, some authors have argued that network expansion can be
seen as an effort to capitalize on traffic density economies by drawing in more traffic; this,
however, diminishes the usefulness of RTS as a tool to evaluate the benefits of network
expansion. On the other hand, several other writers have suggested reevaluating and rethinking
the approaches used to compute scale economies for all transport sectors.

In contrast to how estimates of S were calculated, Gagné , Xu et al. , and Ying found that
aggregates are often connected; for instance, ton-kilometers are equal to total flow times average
distance. Along similar lines, these authors calculated a total rather than a partial cost elasticity
for the fundamental good by taking into account the relationships between aggregates [7]-[10].
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CONCLUSION

The link between transport costs and different contributing elements, such as distance, time,
volume, and method of transportation, may be better understood using transport cost functions.
Transportation planners, policymakers, and decision-makers may examine these aspects' effects
on total transportation costs and make well-informed decisions about route design, mode
selection, and infrastructure expenditures by analyzing cost functions. Understanding cost
functions also makes it possible to spot potential for cost-saving measures including maximizing
distances, enhancing transportation effectiveness, and using economies of scale.
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ABSTRACT:
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indices. The need of assessing efficiency is emphasized in the abstract in order to pinpoint areas
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INTRODUCTION

If one is interested in learning how to improve one's efficiency performance in comparison to a
benchmark unit, researching the effects of a public policy or regulation, or comparing the
effectiveness of a firm or a sub-unit of a firm, efficiency measurement and benchmarking is an
important topic. Industry sectors with little to no market competition must priorities efficiency
assessment. Examples include companies that provide transportation infrastructure, such as
airports, seaports, highways, urban transit systems, and so forth, as well as public utilities like
electricity and water, public schools and hospitals, and other subsidized programs, as well as
regulated industries where markets are unable to effectively discipline firms[1]—[3].

In OECD nations, the majority of national and state statistics organizations track and routinely
publish the total factor productivities of the country's economy, its provinces, and its numerous
industrial sectors. Total-factor productivity, for instance, is calculated by Statistics Canada for the
Canadian economy, each province, and more than 100 different industrial sectors. Similar TFPs
are calculated and published by the US Bureau of Labour Statistics for the US economy, state
economies, a significant number of its industrial sectors, and the labour share and capital share of
TFP growths. Then, different industrial sectors utilise these metrics to present pay offers to their
unions and to prepare for following discussions with trade unions[2]. For instance, Tampa
International Airport made the decision to compare several aspects of its operations with similar
airports in order to see where they may make improvements in comparison to other airports. The
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use of this method became fairly common among airport administrators. To help its member
airports determine where they need to make changes, the Airports Council International North
America has chosen to make productivity benchmarking a yearly practice.

Definition Of External Costs in The Neo- Classical Model

Only a well-defined economic model can make sense of the idea of external costs. This is Pigou's
early contributions to Samuelson's 1954 definition of the neo-classical paradigm for public goods
. In order to define this fundamental model, we use utility functions, production functions,
private goods, public goods, perfect competition for the private goods, and finally lump-sum
redistributive transfers as governmental tools. These presumptions allow the external cost idea to
be easily applied to transportation-related externality issues including traffic congestion, air
pollution, noise, and others[3].

This broad framework and the idea of external cost are introduced first.We partially depend on
the Samuelson model presentation made by Sandmo in 2000.We take into account a J1 2 private
good economy. The overall consumption of commodities is expressed as xj, whereas each
consumer i's consumption of good j is written as xi j. Only intermediate inputs are used for good
K in the manufacturing process. The amount of a public good that each person consumes is z.
Additionally, people use the same amount of a public good in the following locations:

The remainder of this chapter refers to the public harm as an externality. Equation demonstrates
that the overall consumption of private good xJ and the usage of intermediate input xK are the
sources of the externality, which may be reduced by the abatement eff ort a. We concentrate on
two functional interpretations. The first is that e represents the amount of air pollution brought on
by the usage of vehicles and trucks, and a represents the amount of public abatement efforts. It is
assumed that only total emissions matter and that everyone suffers the same level of total
pollution effects in order to simplify the portrayal of the externality of air pollution. This is a
simple generalization. In reality, the route method described in the Friedrich and Quinet chapter
of this guide is the simplified version of a complicated physical-chemical transformation process
that converts emissions into pollution effects[4].

Road congestion is the second explanation, The additional time required to accomplish a certain
route by automobile or truck is thus the externality. This is additional time above the bare
minimum required when there is no traffic on the route. In the field of transport economics, an
average time cost function is often used, where the aggregate flow defines the time and cost per
trip and the time in excess of the maximum speed is referred to as congestion time loss. The road
capacity is now understood to be the public abatement a. Greater Road capacity cuts down on the
amount of time lost during significant traffic flows[5].

The ideal rate of consumption of the externality producing good xJ is specified by condition. The
marginal utility loss for all people induced by the externality plus the marginal production loss
brought on by the rise in the externality should equal the marginal benefit of good J for each
person i less the opportunity cost in production. A unit of consumption of good J has a poorer
actual contribution to the economy than the other private goods because it has a negative side
effect on the other products' usefulness and production opportunities. In contrast to a pure public
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good, good J produces private benefits for the person who eats it while simultaneously being a
public evil for everyone else.

The producers shall employ the externality-generating intermediate input xK to the extent that its
marginal product matches the RHS, or the value of the adverse effects on consumers and other
producers. This is specified in condition. The optimum supply of public pollution abatement is
determined by Condition. The RHS is the benefit of public mitigation: a decrease of the
externality valued at the marginal willingness to pay of all people and businesses to avoid the
externality. The LHS is the opportunity cost of public mitigation in terms of the numéraire good.

DISCUSSION

Although they may be defined, the total and average externality costs are often not utilised by
economists. Comparing the social welfare function for various degrees of externality is necessary
to determine the overall external cost. This might be achieved by concurrently modifying all the
other requirements for an ideal outcome in our economy and optimising for various amounts of
the externality. The total externality cost is thus the difference in social welfare represented in
units of the monetary good. The total external cost is then divided by the entire amount of good J
to get the average external cost[6], [7].

By assuming a fully competitive market economy, lump-sum taxes, transfers, and the imposition
of so-called Pigouvian taxes equal to their MEC, one might achieve the first-best optimal
previously outlined. Then, an excise tax equal to the MEC would be added to the market price of
commodities J and K. The MEC is a key idea in transport and environmental economics since it
is seen as a market flaw that may be fixed by proper taxation.

The Partial Equilibrium Model

A partial equilibrium model is a superior quick cut when just one good is responsible for the
externality. The partial equilibrium model provides for an explicit depiction of both the demand
for the good J that generates externalities and any potential feedback effects of that demand. The
best representation is one in which the generalised cost of good J determines the demand for
good J. In a scenario where perfect competition exists, the generalised cost is equal to the sum of
the marginal cost and the travel-related time cost.

This demand function model enables the incorporation of the feedback effects of the amount of
the congestion externality on the consumption of the good that generates the externality. This
method is used in Figure 14.2 to depict congestion externalities.

For a certain infrastructure capacity in Figure 14.2, we apply a linear time cost function that
grows in total utilisation. When there are no externality taxes applied, this results in level of
usage X°J. The willingness to pay for the final unit of automobile usage at this rate of car use is
equal to the total of the marginal cost of manufacturing and the average time cost of a journey.
The additional time lost by one driver that is placed on all other drivers is the externality. An
additional user imposes this rise in average time costs on all other users since the average time
cost is rising. When there is one more driver, the marginal time cost is equal to the total increase
in time costs for all drivers. Because the average time cost is already covered by the user, the
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marginal external cost is the difference between the marginal time cost and the average time cost.
According to the requirements of condition 14.13 of our general equilibrium model, each
person's willingness to pay for car travel must be equal to his marginal production cost, his
average time cost, and his marginal external cost, which is the increase in average time cost
imposed on all other drivers. As a result, a first-best equilibrium, XJ*, is produced. Other
externalities, like as noise, accidents, air pollution, and climate change, may be discussed using
the same simplified paradigm.

Demand function for good J

Ganaralizpd price of J
= production £ost + time cost

Marginal time cost
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Figure 1: Represents the Partial equilibrium representation of the congestion externality.

In relation to traffic volume, the marginal external cost may be rising, staying the same, or
falling.Many simplifying assumptions are used in order to illustrate the external cost of
congestion in a partial equilibrium model, including the absence of problems with income
distribution, perfect competition, homogenous drivers, and the disregard of alternative choice
options like route selection. Additionally, we demand that no distortionary taxes exist in the rest
of the economy.Discussing accident externalities may be done using a similar illustration. The
average time cost function is replaced with the average accident risk cost function. In relation to
traffic volume, the average risk cost function may be rising or falling. In theory, each driver is
aware of this expense and adjusts the amount of travel appropriately. If the amount of traffic is
increasing while the average risk cost is dropping, we have an external benefit and must provide
a "Pigouvian" subsidy in order to attain the first best[5].

In theory, an emissions tax has the same economic effects as a system of tradable permits where
the total pollution permitted is precisely equivalent to the outcome attained with an emission tax.
In a system of tradable pollution permits, the government decides how much total externality it
will allow. This amount is converted into an overall amount of emission rights that are either
given to the polluters directly or sold in an auction. The polluters exchange emission rights
among one another until their marginal cost of abatement matches the market price of a permit.
This policy tool encourages the development of cleaner vehicles while simultaneously raising the
cost of the item that generates externalities for consumers, hence reducing the overall volume of
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automobile usage. A cost-effective approach is ensured by the fact that there is only one market
price, which equalises the marginal abatement costs of all polluters. Tradable emission rights
provide the ideal amount of emissions if the entire number of emission rights is chosen to fulfil
MAC 5 MEC. However, because this information about the MAC curve and the aggregate MEC
is seldom available

A subsidy that is proportionate to the decrease of the externality is known as an externality
reduction subsidy. A subsidy for externality reduction has a different volume effect than an
emission tax, but both have an impact on how environmentally friendly cars become. The only
way a vehicle manufacturer would accept a subsidy for each unit of pollution reduction is if it
enables them to sell cheaper automobiles, which eventually results in cheaper cars for customers.
In contrast to decreased usage, a cheaper automobile encourages greater use. A payment for
emission reduction does not ensure that one will reach the ideal pollution level. Going back to
our analytical example, we find that automobile makers work to reduce the following costs
associated with car use: c® 2 sz 1 0.5¢cz2 . This results in a cleaner automobile: z5d/c5z*, but as
buyers must pay a fee of c® 2 0.5d2/c, the level of car usage is higher than it should be and more
than originally. The residual harm is not charged, and the polluting product is even given
subsidies, which is the cause[8].

Only if it is simple to monitor both the original emission level and the decrease in emission
levels, will the transaction and enforcement costs be cheap. A further drawback of emission
reduction subsidies is that each polluter has an incentive to overestimate his original emission in
order to collect more subsidies. In fact, there are a lot of subsidy programmes that cover some of
the expenses associated with emission reductions but very few pure subsidy programmes for
reducing emissions. The proper combination of carbon reduction is less effectively stimulated by
these more realistic subsidy arrangements, but they have lower transaction costs. We see an
increase in the number of politicians as a result of subsidies programme.

A product tax is the third instrument that is examined. This is a pollutant reference level tax per
car km. The amount of product tax paid is in no way impacted by a product's environmental
friendliness. This instrument's primary effect is to lower the loudness. This is effective only when
the externality is mostly volume-related, which is the situation when there is congestion.
Product-type taxes are often utilised; for example, taxes on gasoline are proportionate to
greenhouse gas emissions, but they are ineffective in reducing traditional air pollution or
congestion that is based on time and location. A product tax's key benefit is that it has minimal
transaction and enforcement costs.

One of the most popular tools for implementing policy is standards. The government establishes
the kind of emission regulating equipment, the maximum emission per unit of input or output,
and other standards systems. A characteristic of a standard is that the government determines
each polluter's contribution to the reduction of emissions, as opposed to the polluter's own
contribution for the prior instruments. A government may use a standard to arrive at a somewhat
efficient solution if it has adequate knowledge of the costs associated with reducing the pollution
from similar types of polluters. Imposing a requirement increases the cost of using an automobile
and has a little volume impact. The leftover pollution is not taxed; hence the volume effect is
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insufficient in comparison to an emission tax. Standards with limited monitoring requirements
only have minimal monitoring and enforcement expenses at the time of installation[9], [10].

CONCLUSION
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The examination and selection of the most effective and equitable tax laws for income
redistribution are referred to as the optimum income tax viewpoint. This abstract gives a
summary of the ideal income tax viewpoint while stressing important ideas, theoretical
frameworks, and factors. It examines methods like the Atkinson-Stiglitz framework and optimum
tax theory in order to examine the trade-offs between efficiency and equality in income taxes.
The abstract highlights the significance of achieving a balance between raising money for public
goods and reducing obstacles to employment, saving, and investment.
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INTRODUCTION

One general feature that is worth addressing up front. When consumers are subject to both
income taxes and indirect taxes, shown that it is generally preferable to avoid creating distortions
in the production sector.The justification is that one can always get the same outcome with taxes
within the production sector and a complete set of indirect and income taxes. This has important
ramifications: Pigouvian taxes are ideal as long as externalities remain inside the production
sector since they restore the sector's efficiency conditions and ensure that the greatest output is
generated for a given input vector[1]-[3].

The optimum tax is still the Pigouvian tax equal to the MEC even if we additionally assume that
the government may utilize a non-linear income tax and that the utility function is separable
between the externality and labour. According to Gauthier and Laroque, it makes sense that
departing from the Pigouvian tax will only reduce the overall resources available for
redistribution in the economy.

The best distribution of public goods and public mitigation follow the same logic. This suggests
that one may generally continue to use the concepts we obtained for the first best for transport
externalities other than congestion. The non-linear income tax that completes the duty of
distributing income is the fundamental intuition. In general, labour supply is tied to congestion;
hence, efficiency and justice can no longer be distinguished from one another in this situation.
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The Pure Efficiency Perspective

Once again, indirect and income taxes serve as the foundation in this situation. One ignores the
problems with income distribution and determines the optimum policy tool to use in the context
of current taxes. This issue, which was at the center of the double dividend dispute, has drawn
the greatest attention. In terms of revenue, labour taxes are the most significant tax in the
majority of countries. Labour taxes are a pure distortion when the issue of income distribution is
ignored, and this has two significant ramifications for the instrument selection.

First, a Pigouvian tax on the good J that generates externality would reduce the externality,
which is advantageous. Another benefit is that the money collected might be utilized to lower the
current labour tax. Is there a true double dividend here? No, since the individual's actual cost of
consumption is rising at the same time, which reduces the buying power of the pay and thus
increases the labour tax. The addition of labour taxes results in an optimum Pigouvian tax that is
generally somewhat lower than in the first best, according to the sum of all the effects. The ideal
second-best will be lower the greater the current labour tax is. pugilist tax.

The instrument selection has another consequence. An externality tax is the ideal tool if the
proceeds are used towards lowering current labour taxes. Grandfathered tradable licenses are the
worst kind of instrument since they raise the implicit labour tax but do not provide tax revenues
that may be utilized to lower the current labour taxes. For the instance of NOX emissions in
industry, demonstrate the effects of various instruments in the first- and second-best settings.

Parry and Bento, who look at the proper congestion fees on commuter traffic in the face of
labour taxes, provide another example. The ideal congestion tax is equal to the marginal external
congestion cost if the sole sources of traffic congestion are commuters who must choose between
reasonably priced public transit and crowded roadways. The following is the intuition. All
workers must travel, and because public transit is fairly priced, switching commuters away from
their cars and towards it has no negative effects.

There is no further distortion of the labour supply as long as tax income is utilized to lower
labour taxes. Due to less traffic, there is even a time advantage on the road. According to Parry
and Bento, a congestion charge that is recycled via a reduced labour tax results in a twofold
profit since it increases commuter efficiency. De Borger and Wuyts take into account traffic and
other aspects of the labour market that are connected to transportation, such as free parking,
business vehicles, etc. They discover that in order to address parking underpricing, the commuter
tax must be higher than the marginal external congestion cost. Additionally, recycling via public
transport subsidies may be preferable than recycling through labour taxes since it reduces the
distortion caused by free parking.

External costs of transport

The unaccounted for or unpriced costs of an activity are known as negative externalities. This
indicates that they are the outcome of personal choices or acts, such as choosing to drive, take
the train, or ship or fly to deliver a package, and are associated with the stated prices and hidden
costs of those activities.A cost-benefit analysis of the best investments in transport modes and
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infrastructure may include estimates of the external costs of transport as part of the analysis.
Estimates of the external costs of transport may also be used to inform historical or comparative
pricing.

Congestion Delay Costs

In addition to lost opportunities owing to delays in travel, uncomfortable crowding, and the
effect of travel-time uncertainty on the dependability of arrival and delivery schedules,
congestion brought on by more travel results in a variety of external expenses. With a qualitative
estimate of the expected extent of the externality, offers a thorough classification of the external
expenses of congestion, per mechanism.

Less research has been done on the external costs of congestion for other modes of transport or
on other types of external costs of road congestion, such as the impact on the dependability of
arrival and delivery times. The majority of analyses have concentrated on the opportunity cost of
activities foregone due to travel delay due to traffic congestion. Only those effects of congestion
that should be regarded as externalities, as we defined the word above, are taken into account in
this assessment. Because the entire cost of the congestion is recognised in both cases by the
organizations making the travel choices, we do not consider, for instance, congestion at freight
train yards or at airport terminals utilised by a single airline[4]—[6].

DISCUSSION

At the most basic level, the cost of a traffic jam on the road is determined by multiplying the
number of hours of delay by the amount of opportunities lost for each hour of delay. The
difference between the average speed in a baseline travel scenario and the average speed in a
scenario with increased travel is used to estimate the number of hours of delay. This difference is
based on empirical relationships between the average speed and travel volume, which in the case
of road traffic can be quite complex. The worth of an hour's delay is determined by the nature,
importance, and circumstances of the task being postponed. The opportunity time 'cost' may be
little if it is able to work or unwind during the wait.As a result, analysts often make a distinction
between the displacement of unpaid activities and the displacement of paid employment, and
they calculate the worth of travel time as a function of the affected people's income and the
inherent "amenity" conditions of the journey.

DISCUSSION
Brief Review of Methods and Issues

At the most basic level, the cost of a traffic jam on the road is determined by multiplying the
number of hours of delay by the amount of opportunities lost for each hour of delay. The
difference between the average speed in a baseline travel scenario and the average speed in a
scenario with increased travel is used to estimate the number of hours of delay. This difference is
based on empirical relationships between the average speed and travel volume, which in the case
of road traffic can be quite complex. The worth of an hour's delay is determined by the nature,
importance, and circumstances of the task being postponed. The opportunity time 'cost' may be
little if it is able to work or unwind during the wait.
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As a result, analysts often make a distinction between the displacement of unpaid activities and
the displacement of paid employment, and they calculate the worth of travel time as a function of
the affected people's income and the inherent "amenity" conditions of the journey.

According to a large body of epidemiological research air pollution has a range of adverse
effects, including early death, chronic illness, and hospital admissions for respiratory and
cardiovascular diseases. The most thorough evaluations use a four-step process known as the
"damage function approach" to estimate the health effects of air pollutants caused by emissions
from transportation sources

a) Calculate the link between variations in transportation activity and variations in air
pollution emissions.

b) Calculate the connection between changes in emissions and changes in air quality; this
may be done using complex models of atmospheric chemistry in three dimensions or,
more simply, with simple functions that link emissions to air quality.

¢) Calculate the correlation between changes in air pollution and changes in human
exposure to pollution.

d) Calculate the connection between variations in exposure and variations in health effects,
such as mortality, chronic disease, and asthma attacks. In order to evaluate the link
between changes in air pollution and changes in health consequences, this step is often
paired with step 3a.

e) Calculate the link between changes in economic wellbeing and changes in health
consequences. Because the goal is to calculate the monetary worth of the effects on
physical health, this phase is sometimes referred to as "valuation".

Although each of these phases is unpredictable, the last two are particularly so. For instance,
prediction errors for air quality and emissions models are probably less than 50%8, but
uncertainty in the connections between air quality and human health and in valuation might
range by many orders of magnitude.

Due to uncertainties surrounding the toxicity of various types of particulate matter, for example,
the biggest potential health effect of air pollution, mortality related to particulate matter, is
potentially very uncertain. Additionally, if relatively few years are lost, the value of an average
statistical life based on wage-risk studies can be orders of magnitude higher than the value of a
statistical life based on life-years lost.

Energy Security/Qil- Importing Costs

In comparison to other countries, the United States imports roughly 60% of the petroleum it uses
for domestic use. With the exception of a few electrified rail systems, the transportation industry
in the US consumes more than two-thirds of all the country's oil.

The transportation sector uses a lot of imported oil, which results in a number of costs to the
economy that are not reflected in the price of oil. These costs include the cost of the Strategic
Petroleum Reserve, defense costs to protect US oil interests, costs associated with
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macroeconomic disruption and adjustment due to price volatility, and pure wealth transfers from
US consumers to foreign producers. These external expenses are ultimately caused by the
concentration of significant volumes of oil in areas of the globe that are unstable, particularly the
Persian Gulf.

Macroeconomic adjustment costs

An actual drop in economy-wide production, reflected in a drop in gross domestic product, might
result from the macro economy's incapacity to respond quickly to changes in the price of oil.
This macroeconomic adjustment costdepends on a number of variables, including the overall
amount of petroleum use, the size of the price shift, the economy's capacity to substitute
alternative fuels for oil, and more. The MEAC is a marginal external cost of oil usage to the
degree that it is a function of oil use, a real resource cost, and is not reflected in oil price.
According to Jones et al.'s evaluation of studies conducted from 1996 to 2004 on the subject, a
one percent change in oil prices results in a 0.055 percent change in GDP. The most current
estimate of the cost of external macroeconomic adjustment comes from Leiby. The scale of the
US economy, the volume of imports, the price of crude oil globally, the possibility of a
disruption, and the responsiveness of regional oil supply and demand are the most crucial
variables in the estimation of this external cost[7]—[9].

Other Costs

Communities restrict movement and obstruct social connection.12 The dead-end Embarcadero
Motorway in San Francisco, which was demolished after the 1989 Loma Prieta earthquake, is
probably the most famous example of the "motorway revolts" that started in the late 1960s and
forced the cancellation of motorway projects in several American cities. Transportation
infrastructure may also disrupt and potentially even wipe off plants and other non-human
creatures by slicing up delicate natural habitat. Four types of fragmentation are distinguished by
Van Bohemen destruction, disruption, barrier action, and accidents with vehicles. It is difficult to
quantify these effects in their evaluation of research on the "wildlife value" and "landscape
value" of land used for roadways in Britain, Willis et al.Depending, obviously, on the kind of
land, they claim a very broad range of values, from less than £10/ha/yr to more than £10
000/ha/yr.

Congestion

By all measures, traffic congestion has been worse and worse over the last 20 years Increases in
vehicle miles travelled and decreases in vehicle speeds are to blame for the sharp increase in
congestion. Contrary to accidents and air pollution, there hasn't been a decrease in consequences
per mile to counteract increases in total miles travelled in the case of congestion.Large-scale
reductions in travel are unlikely due to restrictions on expanding road capacity and the difficulty
of discouraging or rerouting motor vehicle use, though recent transport planning initiatives that
focused on better matching of origins and destinations may slow VMT growth in some areas of
the United States. The efforts to re-allocate travel throughout time and space to lessen the
consequences of congestion on miles of travel are more encouraging. Traffic control or price
may be used to redistribute travel; in the US, policymakers seem to choose pricing.
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Air Pollution

Since 1990, total emissions of all air pollutants from the highway transportation sector in the
United States have significantly decreased. This is because improved emission-control
technology, spurred by tougher emission standards, has dramatically reduced emissions per mile
from motor vehicles. The exposed population and the value of effects have grown, thus it's
possible that damage-cost patterns did not completely correspond to these emissions changes.

Despite rising travel and a larger exposed population, future emissions per mile reductions,
especially from diesel vehicles, which emit the most harmful pollutants, may lead to sharp drops
in the total damages caused by transportation-related air pollution. In contrast to accident,
congestion, climate change, and energy security costs, air pollution damage costs will become
less significant as automotive air pollution is decreased[10]-[12].

CONCLUSION

A balance between effectiveness and equality in income taxes is sought for by the best income
tax viewpoint. It is difficult to create income tax laws that encourage income redistribution while
minimising their detrimental impact on economic incentives and efficiency. The theoretical
underpinnings for examining trade-offs and figuring out ideal tax arrangements are provided by
the Atkinson-Stiglitz framework and optimum tax theory. An ideal income tax system takes into
account the preferences of individuals, labour supply reactions, and larger economic
ramifications. Governments may produce funds for public goods, reduce income inequality, and
advance social welfare by carefully crafting their income tax policy. However, there is still room
for discussion and investigation into how to strike the best balance between economic efficiency
and redistribution. A just and effective tax system that promotes both economic progress and
social well-being requires ongoing research and improvement of the best income tax policies.
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INTRODCUTION

Many European nations have a long history of government involvement in a number of
economic areas, including agriculture, energy, and transportation. Due to this legacy,
externalities, a significant driver of public action, have received extra attention. This is one of the
reasons the European Union's Commission has given the research of transport externalities a
great deal of attention. This trend has been fostered by two distinct motives.The first is the notion
that, in order to support an efficient transport market, users must bear their fair share of costs,
which includes private, infrastructure, and external costs. It is crucial to be able to quantify these
external costs in order to use them as a foundation for establishing transport taxes and fees. The
second is the increasing environmental concerns in Europe, which are best shown by the
emergence of green political parties as significant players in the politics of several of these
nations[1]-[3].

These factors make it widely accepted in Europe that fair transport pricing would have a
significant impact on mobility and modal splits, as well as improve rail transport, which is
acknowledged to be more environmentally friendly but has been losing market share for goods
transport. Additionally, it would help to slow down the long-term expansion of the road transport
sector, which is also causing an increase in traffic and greenhouse gas emissions.As a result,
several research on external transport costs in Europe have been carried out throughout time. The
vast majority of them have received funding from public institutions, either at the national or
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European Union levels via the European Research Programs. For a variety of reasons, these
studies have been requested to aid in public decision-making. The first is to offer pricing choices
for infrastructure costs that take externalities into account. The second is to support choices on
infrastructure investment since the technique for project assessment in many nations and the
European Union mainly rely on cost-benefit analysis, which entails the monetization of
externalities[4].

The General Features of European External Cost Studies

The indicator used to indicate external costs differs depending on the study's objective, which is
one of the peculiarities of European external cost studies. All studies distinguish between non-
marginal cost differences brought on by broader changes in the transportation system and
marginal external costs brought on by marginal changes in the transportation system, such as
driving one more km in a specific car at a certain time. Since the European Union and many
other nations adhere to the idea of marginal social cost pricing, marginal costs are helpful for
price considerations. However, the difference in external expenses between a scenario with and
without the project is estimated for project appraisall. For the purposes of national accounting,
the total external expenses incurred by a sectorlike transportation or road transportationare
estimated. Finding out whether portions of the predicted risks are internalized and hence not
external is another issue; this is particularly crucial for accident risks.

The Impact Pathway Approach, created by Bickel and Friedrich, is the best approach to
characterize the assessment process for environmental externalities, which is another distinctive
feature of European research. The IPA is shown in Figure 1 for the instance of air pollution.

Impact Assessment Valuation
Activity
Pressure (e.g. emission)
Dispersion/transport/
propagation
Burden
(e.g. concentration)
Response of receptors o
(e.g. human beings) Change in utility
Physical impact Welfare changes

Monetary valuation

Costs

Figure 1: Represents the Impact Pathway Approach for the estimation of environmental\
costs.
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The IPA follows the whole causal chain, from the emission of a burden through its diffusion and
conversion in the environmental media through its influence on the different receptors, and
finally the monetary appraisal of its repercussions. More specifically, a transport activity alters
environmental pressures, which are then dispersed, changing environmental burdens and the
effects they have on various receptors, including people, plants, buildings, and ecosystems. This
change in effects results in a change in the utility of the affected people, either directly or
indirectly. In the last stages of the process, monetary values are allocated to welfare changes
caused by these consequences[5].

One of the benefits and guiding principles of the IPA is the valuation of damages rather than
pressures or effects, such as emissions of fine particles, which implies that pressures are
converted into impacts prior to assessment. The evaluation is then completed by giving each of
the effect categories a monetary value. The willingness to pay strategy, which involves asking the
affected population how much they would be prepared to spend to prevent a certain danger or
harm, is used to accomplish this monetary weighting factor. In reality, these contingent valuation
surveys aren't created for every research and every effect; instead, the findings of earlier surveys
are utilized and adjusted to the circumstances of the present analysis via a technique known as
benefit transfer. Essentially, impacts and costs from two scenarios must be calculated: a reference
scenario reflecting the base case regarding the number of pollutants or noise emitted without the
project, activity, or policy to be evaluated included, and a modified scenario basing changes in
activities and emissions due to the project, policy, or activity change taken into account. The
influence of the project, policy, or activity may be seen in the differences in the physical effects
and subsequent damage costs of the two situations.The fact that this method demonstrates how
much the outcomes rely on the location and timing of the action to be evaluated is a very
significant consequence. Even though cars travelling at the same speed at various times and on
various road segments may emit the same amount of pollutants and noise, the damage they cause
depends on factors like population density, weather, and the concentrations of other pollutants in
the air or soil that react with the primary pollutants to produce secondary pollutants.

All recent research applies this widely established bottom-up technique for assessing
environmental external costs, although sometimes in a simplified form. As a consequence, there
has been harmonization in Europe with respect to technique and unit outcomes, namely external
costs per t of pollutant released or each km driven in an urban street by a vehicle meeting the
EURO 4 emission standard.

Quinet cites a number of factors, including the specificities of the circumstances, the kind of cost
being considered, the external effects being considered, the physical relationships between
emission and damages, and the unit values used for monetization, as contributing factors to the
huge difference in estimations. He comes to the conclusion that, aside from the fact that studies
vary in the list of external costs taken into account, the primary sources of variation in estimates
are the type of cost; the location; and scientific differences of opinion on some physical impacts,
such as air pollution, and to a lesser extent the value of CO2 emissions. Fortunately, the findings
of the numerous research show a high degree of coherence, and are not as chaotic as it may first
seem.
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Congestion and Scarcity

A definitional problem is presented by congestion. What does 'congestion cost' mean? Is the
price higher than the typical travel time, and if so, what constitutes "typical"? or the distance
travelled as a whole, or the marginal cost?Instead of debating this issue, we'll use the definition
that is used the most frequently: congestion cost is the marginal cost that one user imposes on
other users. This definition is particularly important for pricing considerations, whereas changes
in total travel time would be important for project evaluation. With this definition, it is evident
that the cost of congestion is an external expense that wouldn't be there if travel time and traffic
volume were independent of one another.

Each kind of congestion has different characteristics. It has received a lot of thought for
transportation via road. Its computation needs a number of inputs, namely a speed-flow
relationship and numbers for the journey time. Speed flow relationships are quite ambiguous;
numerous different specifications are put forward that vary slightly among nations3, and none
predominates the others. conventional relationships serve as the inputs for traffic models,
however conventional traffic models often do not account for queuing, for which a dynamic
traffic model is ideal but underutilized.

The Heatco final report contains recommendations about the values of time for both passenger
transport and freight transport. The paper suggests that for passenger transportation, far greater
values of time should be utilised for time spent standing, waiting, or walking than for time spent
in the vehicle.Congestion affects both average travel time and dependability of journey time, the
latter of which is now the focus of extensive study but about which little is currently
known.Numerous studies provide proof of the importance of dependability and the expense of
early or late arrival in comparison to the optimal timetable. However, we lack sufficient data on
desired arrival times or the distribution of journey durations to take this effect into account when
calculating total external expenses. It has been shown that the cost of unreliability may be similar
to the cost of expected congestion delay, therefore it is undesirable.4

Other externalities brought on by congestion, such as increased pollution, greenhouse gas
emissions, and noise, are less significant as compared to changes in travel time and
dependability.Since infrastructure management and service operations are vertically segregated
and service providers compete for clients, accurate predictions of congestion are also required for
the air and rail transportation sectors. Congestion costs are not completely internalized in such a
market economy. Congestion does not always mean longer travel times for those modes when
the schedules are planned ex ante; instead, three additional signs are important. First, schedule
adjustments, or a modification in the scheduled departure time; second, increased instability of
the schedule in heavy traffic; and third, a lack of infrastructure that may make certain
professional table services unavailable. We don't know much about these different
characteristics, therefore estimates of public transport congestion often only take into
consideration how unreliable trains, air flights, and public urban transit are.
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Change in accident risks

The optimum method for calculating the change in risk brought on by a project or activity would
be to employ a risk function that relies on the features of the infrastructure, the makeup of the
traffic, and the volume of traffic. However, such a function can end up being quite complicated.
For example, on a route with little traffic, a new user may pose a significant danger, but on the
same road with more traffic, the risk could be minimal since overtaking would be challenging
and traffic flow would be reasonably smooth. The trade-off that drivers make between journey
time and safety, in theory, affects the link between accident risk, speed, and traffic density. Since
traffic congestion increases risk and driving effort, the externalities of congestion and accidents
are interrelated[6]. The accident risk plus effort externality per vehicle-kilometer of travel for
vehicles is equal in size to the trip-delay externality, according to estimations by Hensher and
Steimetz .

To evaluate a strategy for risk reduction, such as the replacement of railway grade crossings, a
thorough study taking these relations into account would be required. However, a practical
method is often used, and standard risk estimates per km are obtained by dividing statistical
accident data by traffic volumes for different vehicles, modes, kinds of roads, and urban/non-
urban contexts.

The CARE database also includes data on EU-wide traffic collisions in addition to national
statistics. Most accidents involving aircraft happen during takeoff and landing; persons who live
below the takeoff and landing paths are particularly at danger([4], [7], [8].

There are typically four types of effects that may be found in information regarding accident
affects that can be used to estimate external costs: Fatalities: deaths caused by the
accident.Serious injuries are accidents that need hospitalisation and result in long-term damage,
but the sufferer does not pass away within the fatality recording period. Casualties with minor
injuries are those whose symptoms soon go away or whose wounds don't necessitate
hospitalization.

In reality, each situation would be subject to a thorough computation utilising atmospheric
transport models. It takes a lot of effort, however. Calculating external expenses per unit of
pollutant emitted for typical source characteristics and multiplying these figures by the emissions
of the vehicle type under consideration is an alternate, approximative technique. At the very
least, source classes must differentiate between the country of the release, the release in a large
or small agglomeration or outside of urban areas, the release from low sources or from medium
or high stacks [9], [10].

CONCLUSION

the external costs of mobility present serious issues for both society and the environment. One of
the main elements of these external expenses is air pollution, which includes greenhouse gas
emissions, noise pollution, accidents, and congestion. For the sake of sustainability, better
resource allocation, and reducing the detrimental effects of transport on society, these costs must
be taken into account when creating transport plans and policies. These external costs may be
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reduced by putting in place policies like emission reduction goals, encouraging environmentally
friendly modes of travel, investing in infrastructure, and introducing congestion pricing
programmes.
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INTRODUCTION

The majority of research on the price of energy security were conducted in the United States, and
as a consequence, their findings cannot be applied to Europe. These analyses account for the cost
of the strategic petroleum reserve, defense expenses, costs associated with the imperfectly
competitive petrol market, and costs associated with macroeconomic changes. It is obvious that
these expenditures cannot be shifted to Europe. The cost of the required oil storage is
internalized and paid for by the oil providers. In Europe, no significant effort has been made to
estimate external costs. Based on a meta-analysis of earlier research, it is estimated in the EC
project Externed-Pol that a $5 rise in the price of a barrel of oil would cause a 0.4% reduction in
annual GDP in the first year.A price increase would only be considered an externality if it came
as a surprise to market players; otherwise, they would account for the increase[1], [2].

Landscape Effects

The assessment of ecological effects caused by air pollution, particularly eutrophication and
acidification, is previously covered in the section above under "air pollution." By calculating the
pdfs for the various land use categories, one can also quantify the harm caused by changes in
land use. Naturally, built-up regions would have a pdf of 100%. The repair cost approach, which
asks how much it would cost to undo harm or recreate equivalent ecosystems, is a common
technique for estimating the associated costs. However, some findings from research on
contingent value are also accessible[3].
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Positive Externalities: The Mohring Effect

a)

b)

d)

Positive externalities have received some attention in Europe. Here, the Mohring eff ect
and the agglomeration eff ect are the only two categories of positive externalities that are
being discussed.

The relationship between agglomeration, productivity, and transportation is the subject of
the agglomeration effect. Agglomeration economies may provide beneficial effects if
transport system improvements alter the amount of economic activity that businesses can
access, for example, by lowering travel costs or times. The argument and its implications
for transport investment are. But no research has ever taken its effects on overall external
expenses into account.

The Mohring effect, a kind of user economy of scale in public transport systems, is an
exception to this rule. Public transport providers often enhance the frequency of service
and provide consumers benefits, which are either external benefits or external negative
costs, when traffic on a certain route grows. This externality has only been taken into
account in a select few studies, including the UNITE research.

The supplier's response to the rise in traffic will determine this external effect. There is no
Mohring effect if the outcome is only a rise in load factors. There are unquestionably
benefits for current users from increases in traffic if an increase in passengers on public
transport is accompanied by a corresponding increase in services. Benefits also result
from the provider maximising welfare, and in the straightforward Mohring model, service
frequency fluctuates in accordance with the traffic's square root.

The occupancy rate or load factor is expected to remain constant while traffic varies in
the UNITE research. For both rail intercity traffic and air traffic, estimates of the
Mohring effect are provided using simulation and regression techniques. The findings
range from €0.239 to €21.47 per passenger km for flights with a length of 525-1815 km
and an occupancy of 130, depending on headway time, and from €0.0005 to €0.0035 per
passenger km for rail traffic with an assumed load of 150 passengers[4].

Comparison With North American Values

External transport costs must be determined for each situation separately since they vary by
location, time, and technology. "Typical' values are thus nonexistent. Additionally, as research
projects have progressed, the methods for estimating external costs as well as the input data, such
as monetary values per unit of effect, have improved. As a consequence, findings will alter as a
result of these advancements.

However, some illustrative European unit values are presented in the following in order to
provide a picture of the total unit costs per vehicle km arising from the application of the
technique outlined above. These figures are taken from, which describes a European
methodology and data set by utilizing the findings of all recently completed European research
projects on externality estimation, including needs, cases, grace, unite, record it, Externed,
heatco, asset, and refit[5].
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Comparing these projections to those made for the United States by Delucchi and McCubbin is
fascinating. The ranges of figures for each kind of cost are shown in Table 16.15 and are given in
their original units, which are $ per mile for the United States and € per km for Europe. A value
of x in the US is roughly similar to x/2 in Europe when those units are taken into consideration.
Let's warn against relying on the figures. The European figures and their ranges reflect the
outcomes of a sensitivity study that altered the vehicle classifications, emission regulations, and
traffic conditions; uncertainty had no impact on the bandwidths. In contrast, the US research'
bandwidths account for both the diversity of circumstances and scientific uncertainty. The
bandwidths, however, do not have a clear definition and do not exactly correlate to a quantile of
the distribution. Despite this, it seems that Europe has a greater scientific consensus than the
United States[6]—[8].

Some inferences from this table may be made with this qualification. When we first look at the
overall figures, we can see that the estimations on the two continents are rather comparable. The
ranges mainly overlap, and the outer bounds of the ranges are well justified by the variety of
circumstances.Now let's examine each external expense separately. First, certain expenses are
assessed in Europe but not in the United States, while others are assessed in America but not in
Europe. However, both groups' estimations are essentially equal. Different factors, including as
congestion in Europe and noise and air pollution in the US, account for disparities in overall
expenses[9].

This difference might be explained by the variety of congested areas in Europe, where road
widths, vehicle performance, and traffic density are widely separated. It could also be explained
by the narrower agreement on scientific effects in the United States than in Europe.When it
comes to the frequently estimated external costs, the hierarchy is the same on both continents:
congestion is the highest expense, followed by accidents, air pollution, and noise, with climate
change being the lowest.

DISCUSSION
The value of a statistical life

A reliable transport infrastructure is essential to modern society. The expense of maintaining
and/or improving an infrastructure causes policymakers to choose which policies to priorities
since resources are limited. A single gauge for benefits and costs might make it easier to compare
various policies, which would help decision-makers allocate resources more effectively. Often,
this ubiquitous statistic takes the form of monetary values. The ability to compare unmarked
commodities on a common basis makes the prioritization process more apparent to people who
aren't directly engaged in it, including the general public, which is another strong reason to
monetize unmarked goods.

Many of the advantages and disadvantages brought about by transport policy have monetary
values. Since the commodities are exchanged on markets and have market values, material
expenditures, for example, for road upgrades to promote safety and minimize travel time, are
readily attainable. Many of the expenditures, meanwhile, are not considered "construction costs"
and do not have market values. In addition, when a new road is built, leisure places may be lost,
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animals may suffer severe effects, and so on. For instance, road upgrades could increase road
traffic, resulting in higher noise and pollution levels. The benefits from a lower risk exposure
and/or a shorter travel time do not have market pricing, in contrast to projected benefits from
prevented material damage caused by accidents, which can be computed using current market
prices[10].

In this chapter, we are particularly interested in the monetary value of lowered mortality risk and
the value of greater safety in general. The term "value of life" is often used by economists to
describe the monetary benefit of lowering mortality risks. This statement is relatively
uncontroversial and has a clear and definite meaning for people who are already familiar with the
lexicon.

Others may find it objectionable because it appears to indicate that human life might have value
when it should be "priceless. “The phrase "value of life" is an unfortunate abbreviation of "value
of a statistical life , which defines the monetary value of a mortality risk reduction that would
prevent one statistical death and, as a result, shouldnot be interpreted as how much people are
willing to pay to save an identified life.

Regardless of the facts available, the negotiation may take place directly without a middleman or
with a middleman who may help the parties with their conflicting objectives. In this specific
approach, the intermediary gathers data on the opportunity cost of the provider and the buyer, or
at the very least, their distributions, and then makes an effort to suggest reasonable conditions of
trade based on that information. A transaction that may include a system of profit distribution
between parties can be finished if this intervention enables the identification of a solution that
might enhance the result for each party, including the individual. If not, the negotiation parties
must resort to any other options they may have that genuinely define their acceptable minimum.
It is obvious that these analyses have application in the context of an efficient supply chain,
where trustworthy and confidential information must be acquired and conflicting interests
between buyers and providers must be resolved. It is also a helpful tool for examining how a
supply chain is organised, which might alter over time with shifts towards more or less
intermediation can be extremely long or very short. Depending on the situation, a variety of
agents may play the intermediate position. A wholesaler between producers and retailers,
contract manufacturers between component suppliers and big brand-supporting original
equipment manufacturers , or forwarders in a transport chain are possible players[11].

he intermediation bargaining mechanism must be carefully constructed such that its
characteristics encourage individual players to engage, expose their actual values, and provide a
Pareto-efficient solution. Ertogral and Wu and Nagarajan and Bassok both looked at how
agreements between the intermediary and the customers or suppliers in a supply chain might be
negotiated to get an agreeable division of the added benefit of intermediation.There should be no
or little dispute when using the notion of WTP to evaluate a decrease in the likelihood of death if
consumers regard lifespan or modest changes in mortality risk like any other consumption
product.
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However, there may be some debate given that there is evidence that people underestimate
mortality risks, which might lead to uneven WTP. Furthermore, despite the fact that conventional
preferences presuppose self-interest, people may worry about the dangers to the lives of others.
So, in the WTP for lowering mortality risks, altruistic considerations could be important.
Another, more traditional problem is related to the WTP approach's distributional effects, which
may, for example, give greater weight to society's richer members. A delicate subject is the
variability of population risk exposure. Determining if and how the VSL should be modified to
reflect variations in risk categories and individual characteristics is a problem for policy makers.

The chapter's first goal is to cover some of the more established theoretical and empirical
findings in the VSL literature. However, it also makes an effort to address some of the questions
often brought up by the use of the WTP technique to research mortality risks.

Risk aversion and background risks

It is sometimes argued that since people who choose to work in dangerous sectors are less risk-
averse, the VSL found in compensatory pay differential research understates the average VSL in
the population. This recommendation, however, calls for a clearer definition of what we mean by
"less risk averse." Risk aversion is often defined for state-independent utility functions by the
coeffi cient of curvature of the utility function proposed by Pratt and Arrow. However, the
framework mentioned above takes into account the scenario of state-dependent utility functions,
or a scenario in which the utility associated with any given amount of wealth w changes
depending on the state of nature. Furthermore, it is unclear how to define risk avoidance in the
context of state-dependent utility functions.

Eeckhoudt and Hammitt take into account the standard model and investigate the effects of a rise
in risk aversion in the Arrow- Pratt sense of the utility conditioned on survival, that is, of u.
When the marginal value of bequest is zero and in a few additional circumstances, they
demonstrate that more risk aversion raises the VSL.11 However, as shown by Eeckhoudt and
Hammitt, the effect of risk aversion on the VSL or on the WTP/WTA for a risk shift is unclear.
Additionally, it is shown in model 17.1 by Eeckhoudt, Hammitt, and Kaplow that a high 2wus/ur
coeffi cient of relative risk aversion often suggests a high value for the income elasticity of the
VSL.

According to Eeckhoudt and Hammitt, baseline financial and mortality risks have an impact on
the VSL. They demonstrate that baseline mortality and financial risks reduce VSL under
plausible assumptions about risk preferences with regard to wealth in the case of survival and
death. Andersson expands on their research of background mortality risk and demonstrates that
the background risk raises VSL when people believe the hazards to be mutually exclusive.

Human capital and annuities

The human capital approach was the preeminent technique to assess the social worth of a lost life
until the idea of WTP was generally acknowledged among economists as the proper assessment
method. The HC method holds that the 'value of life' is the market productivity of the person,
with the assumption that this value is reflected by the individual's wages. The approach has two
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major flaws: it assigns a zero value to non-market production, implying that, for example,
unemployed and retired persons have a value equal to zero; and it does not reflect individual
preferences for safety. The HC is calculated as the individual's present value of future expected
earnings. There have been attempts to include non-market wages as well. For instance, Max et al.
imputed earnings to home services, while Keeler assigned a monetary value to leisure time. The
fundamental criticism of HC, however, is that it does not take into account personal safety
preferences. This issue cannot be resolved by placing a monetary value on non-market activities
like work or leisure[12].

CONCLUSION

The availability, affordability, dependability, and sustainability of energy are fundamental
components of energy security, which is essential for both national and international stability.
Significant hurdles must be overcome in order to meet the energy demands of people,
communities, and economies while minimizing geopolitical dangers and environmental
concerns. To lessen reliance on a single source or location, it is essential to diversify energy
sources, technologies, and providers. In addition to supporting sustainability, encouraging
innovation, efficiency, and the use of renewable energy decreases susceptibility to supply
interruptions and price variations. To solve shared issues with energy security and promote a
more dependable and sustainable energy system, cooperation across governments, organizations,
and stakeholders is crucial. Furthermore, including energy security concerns into planning for
infrastructure, disaster preparation, and policy-making improves resilience and reduces possible
disruptions.
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components of both national and international stability. This summary gives a general review of
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INTRODUCTION

simply the intake of calories by humans in different ways. Wind and waterpower in particular
have been extensively used and continue to be, but often in somewhat different ways. For
instance, producing electricity indirectly from wind energy is more common than using it to
power boats or Chinese wheelbarrows. Since the invention of the steam engine, most
contemporary transportation has depended heavily on nonrenewable sources of energy such coal,
oil, and natural gas, with the exception of certain less developed nations where the beast of
burden often still plays a significant role[1]-[3].

The levels of oil consumption by the transport sector both now and in the future are especially
remarkable. While there are regional variations across nations, Table 18.1, for instance, offers
some details on the absolute and relative global energy consumption in the European Union, as
well as projections of expected future usage.Between 1990 and 2000, the energy demand
increase in the transportation sector was around 80%, making it the biggest demand sector.
According to EU baseline assumptions, the transport sector is expected to continue to play a
significant part in the rise of global energy demand up to 2010. After that, however, policy
actions and technical advancements cause a slowdown and eventually a decrease in the need for
transport energy.
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The advances in technology, particularly the growing use of road transport, are one cause behind
the increase in energy consumption for transport. Around 589 million automobiles and 224
million heavy vehicles were registered in the globe in 2003, respectively. Between 1993 and
2003, these numbers climbed at annual rates of 2.7% and 3.0%, respectively. Unchecked, the US
Department of Energy predicts that by 2050, there would be 3500 million vehicles on the planet,
with industrialised countries having a vehicle population that will have doubled and
underdeveloped countries having a 15-fold rise. According to the International Energy Agency's
2005 study, transportation accounted for approximately 58% of the world's petroleum
consumption in 2003, and predictions indicate that this percentage will continue to rise at least
until 2020. Approximately 21 million barrels of oil are used daily in the United States, of which
5.8 million are used for transportation. According to the US Department of Energy's Energy
Information Administration, this number will climb to 26 million barrels by 2030, with petrol
making up roughly 45% of this total.

Technology is equally as important as the quantity of automobiles. For instance, the typical new
passenger vehicle in Europe uses roughly 6.5 litres of petrol for every 100 km, but the typical
new automobile in the US uses more than 40% more fuel for the same distance. Distance
travelled may help to explain some of this; in the United States, longer and more frequent travels
may be considered as justification for more "comfortable" automobiles, but there are also
significant taxation differences. Compared to the United States, where taxes vary from 20% to
25%, retail petrol prices in Europe include taxes in the range of 60% to 75%. There may also be
cultural differences in how different civilizations see big, inefficient cars, although these are
harder to measure.

Prior until recently, much of the attention in energy consumption was localized and focused on
the short- to medium-term requirements for business and military operations. On its stomach and
the stomachs of the mules, horses, and oxen pulling its baggage train, an army marched. The
main goal of logistics in this situation was to provide the food that had to be consumed by those
animals as energy. Empires have always relied on dependable transportation, and as they grew,
one of their top logistics concerns was to have enough energy to guarantee that such
communications were secure. A classic example is the British Empire's coaling stationswhich
were used in the Victorian era for both military and commercial marine activities. However,
lately, the interest in energy has ceased to be solely a local affair due to the development of
globalization, the widespread use of motorized transportation, the widespread depletion of liquid
based carbon fuel supplies, paired with the environmental harm connected with their usage.
Energy utilized for transportation is significant, and its combustion contributes significantly to
greenhouse gas emissions. The security of its supply is a key factor in the geopolitical power
game.

The Use of Energy by The Transport Industries

Because it is not uniform, transportation may be broken down in several ways to reflect how
much energy it consumes. Although the usage of non-renewable energy sources, particularly oil,
is the main emphasis of this article, the data is not always accessible.For many rail systems and
neighborhood trams, for instance, electricity serves as the primary energy source. However,
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electricity may also be produced using a range of other resources, including oil, natural gas, coal,
nuclear energy, hydropower, wind power, and so on. What one truly wants is a measure of how
much fossil fuel was used to generate a certain kind of transportation, given the wide variances
in the efficiency of producing facilities. Additionally, the majority of the information on energy
used for transportation refers to final movement. It provides limited insights into the complete
costs of transportation services, including the energy required to produce and operate cars as well
as to supply and maintain transportation infrastructure. Our understanding of how transportation
affects the use of resources in the broader economy is also limited. For instance, we don't fully
understand the impact that transportation-intensive industries like tourism have on energy
consumption in final products like hotels, restaurants, and the production of souvenirs, as well as
in the movement of the tourists themselves[4], [5].

DISCUSSION

Prior to 1990, the majority of policy attention to energy consumption by transport and the
ensuing public discussions concentrated on its usage in advanced Western countries. A change in
emphasis has resulted from the following fast economic growth of significant emerging nations,
particularly India and China. For instance,

China had a six-fold rise in passenger traffic between 1980 and 2000 and a four-fold increase in
freight traffic as a result of aggressive infrastructure investment and fast economic growth. As
more individuals can afford to use these convenient and quick modes of transportation thanks to
rising salaries, they are beginning to predominate the nation's passenger traffic, particularly for
short journeys. Passenger traffic increased more than six times between 1980 and 2002, from 228
billion to 1413 billion person-kilometers. Passenger highway traffic increased ten-fold, and as a
percentage of all passenger traffic, it went from 32% to 55%. Aviation passenger traffic increased
more than 30 times, and its percentage of total passenger traffic increased five times to 9%. Even
while rail passenger traffic almost quadrupled in volume, its percentage of total passenger traffic
fell from 61% to 35%. The rise of highway traffic share has, however, decreased over time,
going from 3.7% in the late 1980s to 1.9% in the early 1990s to 1.2% in the late 1990s to 0.9%
between 2000 and 2002.

The percentage of transport in total national energy usage increased from less than 5% in 1996 to
over 9% in 1999 as a consequence of the significant expansion in traffic and shifting modal split.
Road transport now accounts for nearly 68 percent of all energy utilized in China, up from
around 48 percent in 1990.

The majority of this energy is used as oil. The percentage of civil aviation likewise increased
quickly, albeit starting from a considerably smaller basis.Most analyses of energy usage in
transportation emphasize the role that energy plays in moving various types of vehicles, although
both the mobile equipment used to carry products and people and the infrastructure it depends on
need significant quantities of energy to build and maintain.

The manufacturing of more than 50 million automobiles, over 14 million light commercial
vehicles, and three million heavy commercial vehicles in 2006, for instance, utilized a
tremendous amount of energy while being difficult to calculate.
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Transport And Distortions in The Energy Market

The connections between transportation and energy usage are of academic interest, but there are
also significant public policy considerations to take into account. Energy is required in almost all
types of activity; thus it is important to utilize it as effectively as possible while minimizing any
negative external effects. However, the energy market is far from ideal economically for a
number of reasons. These are largely related to market failures linked to economies of scale in
supply and externalities, which are inherent to the "commodity," but they can also be a result of
the institutional environment in which energy is provided, particularly when it comes to
government intervention failures that are frequently seen in terms of allocating property rights
and regulatory capture. These flaws, in turn, have an impact on how energy is perceived and used
by transport users as well as the forms and amounts in which it is delivered.

Renewability of Resources

Oil, coal, and natural gas are some of the finite resources that provide the majority of the energy
used in transportation. If prices are reasonable and reflect the true, long-term opportunity cost of
using these resources, this is not a huge problem economically. In many circumstances, depleting
these resources' reserves may nevertheless be compatible with a future that is really sustainable
in the sense of the Brundtland Report provided other energy sources are also being developed,
for as by increasing hydroelectric or wind capacity. Future generations will still have access to
the same resource base as the present one, but in a different form, according to the idea of
sustainable development. The difficulty in this case is ensuring that there are systems and signals
in place to prevent the energy base from being excessively used for transportation from being
exhausted. Significant changes in the energy used for transportation have already occurred, with
coal and subsequently oil replacing oars and sail for ships, for example. These changes have
mostly been influenced by market pressures; slaves became more costly than rowers, and steam
ships replaced sailing ships because they were too unreliable for developing trade networks. But
one thing that has been discovered is that it is difficult to estimate the pace of resource depletion
and attempt to prepare for alternatives. Static analysis that connects non-renewable resource
depletion with transportation may be deceptive, as Stanley Jevons famously worried in 1865 that
coal supplies would soon run out and, as a result, the rail and steam ship industries would, among

others, become unprofitable[6]—[8].
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Figure 1: Represents the range and duration of transport produced environmental effects.
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However, the transition from wood to coal and finally to oil boilers on ships demonstrated how
the market may react to possible shortages by encouraging the development of other
technologies and inspiring efforts to exploit the limited resource more profitably.The economic
issue here is that sufficient price signals are necessary for markets to operate. These signals are
far from perfect due to the semi-cartelization of many energy markets with organizations like
OPEC, as well as many markets that supply the hardware of transportation, such as the
automobile and airframe manufacturers, combined with political involvement. As a result, it is
seldom best to utilise non-renewable resources. And this is without regard to any externality
issues.

Energy Use and the Environment

The physical external environmental effects of the energy used for transportation take many
different forms and affect numerous social groups. In addition to causing additional, more
regionalized environmental costs for society, transport is now widely acknowledged as a
significant source of greenhouse gas emissions, most notably CO,. These side effects may result
in harm to human health, such as the possibility of brain damage in children from lead
compounds used to increase internal combustion engine efficiency or the cancer-causing effects
of aromatics.Traffic noise of all kinds affects sleep and, at excessive levels, may lead to hearing
issues. In addition to harming plants and animals, environmental effects may also result from
Sulphur and NOX emissions, which can cause acid rain. Geographical factors may influence the
effects of air pollution. Because of their microclimates, a number of large cities across the globe,
such as Mexico City, Athens, and Los Angeles, suffer from periodic build-ups of local pollution,
while acid rain is blown from industrial parts of Europe over sections of forest in Scandinavia.
As seen by storage tank fires, leaks, and marine oil spills, the flow of transportation fuels may
also result in environmental risks. While not specifically discussed here, some nations, like
France, use significant amounts of nuclear energy for electric-powered transportation as well as
in the industries that produce the hardware for transportation, like car manufacturing. This could
lead to longer-term environmental concerns about the storage of used fuels, potential radiation
leaks, and fuel movement.While many of the connections between the different effects of the
pollutants generated by transportation and the energy utilised have an impact only locally or
regionally on the environment and health, some are far more extensive, such as the connection
between carbon fuels.

Institutional Issues

Transport customers are faced with significantly skewed energy alternative pricing due to both
institutional intervention failures and market shortcomings. The energy market is managed to
achieve a variety of different goals, like securing supplies for national defense or guaranteeing
universal minimum supply, in addition to trying to adjust for externalities and other
shortcomings. Many people spend a lot of money on energy, and there is a lot of price
manipulation going on to achieve political goals. Even when interventions are intended to correct
market inefficiencies, they may fall short of their goals or have unanticipated negative effects[9],
[10].
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CONCLUSION

The availability, affordability, dependability, and sustainability of energy are fundamental
components of energy security, which is essential for both national and international stability.
Significant hurdles must be overcome in order to meet the energy demands of people,
communities, and economies while minimizing geopolitical dangers and environmental
concerns. To lessen reliance on a single source or location, it is essential to diversify energy
sources, technologies, and providers. In addition to supporting sustainability, encouraging
innovation, efficiency, and the use of renewable energy decreases susceptibility to supply
interruptions and price variations. To solve shared issues with energy security and promote a
more dependable and sustainable energy system, cooperation across governments, organizations,
and stakeholders is crucial.
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INTRODUCTION

A variety of policy mechanisms may be used to influence how much energy is used for
transportation. Depending on the situation in which they are used, each has unique qualities and
uses. This article focuses on some of the most significant efforts that have been undertaken to
reduce fuel use in transportation, rather than trying to be exhaustive or describe every feasible
strategy or go into great detail about those that are. In particular, rules pertaining to long-term
land use and 'compact-city' design are expressly left out.These are substantial, multifaceted
subjects in and of themselves, taking us beyond the confines of a chapter like this[1]-[3].

Though there are a variety of theoretical strategies to influence energy usage, the policies that
have been implemented to influence the energy consumption in transportation are determined by
a broad range of practical and political issues.Sometimes the expenses of implementing,
overseeing, and executing some policies just render them unworkable, at least in their most basic
versions.10 In other instances, there could also be a trade-off between enhancing energy
efficiency and achieving other goals, including clearing the air of contaminants or guaranteeing a
passable degree of traffic safety. The former is shown by the removal of lead from petrol in
several nations, which has a negative impact on internal combustion engine fuel efficiency[4].

Politicians often see technical efficiency problems, particularly energy efficiency, as less vital
than other goals like fairness. This, for instance, is a common defense used against fuel or carbon
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taxes that are thought to have regressive effects. Even in democracies, politics is vulnerable to
being taken over by certain groups or, more often, coalitions of interests that may be antagonistic
to certain kinds of tools that would negatively affect them. The most prominent of these lobbying
organizations are businesses that produce energy, but they may also include firms with a stake in
the production of hardware or equipment for transportation.

Nevertheless, a wide range of policy options are available or have been utilized to influence both
the overall consumption and the kind of fuel used in transportation.Although the size of their
territories may vary, all of them take into account regional aggregates rather than specific firms,
such as employment or gross domestic product, which may be divided into economic sectors.
These models may explicitly or implicitly simulate trade flows across areas. The second section
covers the placement of businesses within an area. There are many levels of resolution accessible
here. With or without explicit modelling of the flows of people and commodities across
subregions, some models continue to represent aggregate production or employment by industry
in subregions of varying sizes, which are often equivalent to the trip analysis zones of a regional
transport model. The most recent advancement is the use of stochastic Monte Carlo simulation to
create completely microscopic models of business life cycles and business placement within
metropolitan areas.

These models often use high-resolution grid cells as their spatial building blocks.In the part titled
"Conclusions," the models under consideration are evaluated in light of the fresh difficulties
posed by energy shortage and climate protection, and their capacity to effectively address these
issues is explored.According to popular knowledge, an efficient public transport system with
sufficient load factors is more energy efficient than the vehicle for surface personal travel.16 It is
possible to have an efficient subsidy regime that is not highly X- inefficient and captured by the
transport providing agencies and their employees. However, there are general issues with
subsidies, such as whether it is reasonable to use taxes collected from the general public to
essentially subsidise public transport and car users.

However, for public transport subsidies to be effective, there must be a significant cross-
elasticity of demand across modes. However, according to Dargay and Hanly , automobile
ownership has a long-term cross-elasticity of 0.4 with regard to transit fares, compared to car
use's elasticity of 0.3.17In general, a sizable fee decrease is needed to convince drivers to switch
to public transport, especially buses, while it seems that public transport service enhancements
are more sensitive to public perception. However, as earnings have increased over time, public
transport demand has generally become more price inelastic and is actually often seen as a worse
benefit.

Speed Limits

Each engine type has an ideal fuel performance speed, and all engines operate differently at
various speeds. In general, more energy is used at the start of a movement and, in certain
situations, at the finish than throughout cruising, given the operating cycle of any transport
activity. Therefore, by controlling the rates at which individual units go through a transport
system, it is possible to influence the energy efficiency of that system. Privately run transport
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companies, including shipping and aeroplanes, have financial incentives to reduce energy use. As
a result, they route their ships and aeroplanes in accordance with this advice and create schedules
that are as fuel-efficient as possible. The public authorities often ignore these energy targets in
order to accomplish other aims since they are aware of the larger effects of transportation[5]—
[7].The most prominent example is the take-off and landing procedures at airports, which seldom
use less energy but are aware of noise annoyance limitations.

While most speed restrictions are put in place to improve safety and traffic flow, there are
instances of explicit, speed-based energy regulations in transportation. Under the Emergency
Highway Energy Conservation Act, the US Congress successfully imposed a 55-mph nationwide
speed limit in 1974 as an immediate reaction to the 1973 oil crisis by mandating the restriction as
a condition of each state receiving highway funding. The restriction was controversial,
particularly in western areas where there are far-flung cities or tourist destinations. Analysis done
afterwards left questions about how the measure will affect energy use.19 The National Highway
Designation Act of 1995, passed by Congress on November 28, removed all federal restrictions
on speed limits and completely gave the states autonomy over setting their own limits.

DISCUSSION
Fostering Alternative Technologies

In addition to market pressures, taxes, regulations governing the design of vehicles, and other
policies may have an impact on transportation technology, which therefore affects energy usage
and efficiency. Following the Israeli conflicts in the 1970s, gasoline costs rose, resulting in
lighter automobiles with alternative materials for the bodywork and more fuel-efficient engines.
To reduce the use of oil-based fuels, there have also been a number of additional stated initiatives
that are focused on technological changes.

For instance, regulations aiming at creating practical electric automobiles that can effectively be
fueled by a range of energy sources, including hydro-generated electricity, have a lengthy
history.20 Although from a larger geographical perspective, given the primary source of energy,
this is very rarely the case, and even if solar panels are used on vehicles, there is still the
pollution associated with the production of these panels, these are sometimes referred to as "zero
emissions vehicles," as in California.By funding R&D initiatives, national governments have
often attempted to promote the development of commercially viable electric vehicle technology.

The 1990-launched California Zero Emission Vehicle program, which was adopted by a few
other states as partial zero emissions vehicles programs, was created to spur the development of
high-tech automobiles without tailpipe or evaporative emissions. At first, it was necessary that
2% of the new cars made for sale in 1998 and 10% of the new cars made for sale in 2003 be zero
emission cars. The complete implementation of the program was postponed until 2003 with
interim measures to promote the usage of more PZEVs when manufacturers said they could not
fulfil the 1998 deadline. Automobile manufacturers sued the state over the program in 2002, and
a preliminary injunction was issued preventing its implementation until a final court decision.
The state made the decision to proceed with the regulation changes to avoid the legal issue
during the subsequent legal discussion with the goal of reestablishing the ZEV program by 2005.
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These kinds of policies haven't generally been very effective in bringing about major
breakthroughs in transportation technology[8]-[10].In order to cut the time, it takes for such
technologies to reach the market by 2 to 5 years, the European Union is investing more money in
fuel cell and hydrogen research through Joint Technology Initiatives under the 7th Research
Framework Program, which runs from 2007 to 2013.

While it has been difficult to commercially create purely electric or hydrogen-powered cars,
hybrid cars like the Honda Insight and Toyota Prius, which mix electric drive with typically a
petrol engine, have had better success. Although it has a larger upfront cost, it offers fuel
efficiency at current rates and, in many situations, is commercially justified. Local authorities
have often given additional incentives to encourage the uptake of the underlying technology in
addition to financing a portion of the R&D expenditures. For instance, many municipal
governments in the United States let hybrid vehicles to utilize high-occupancy vehicle lanes on
roads even though they don't fulfil the rules for passenger occupancy.

As an alternative to travels that are largely for information exchange, there are other programs to
promote the use of telecommunications. This may be used to activities like teleshopping and
teleworking. While there is ongoing discussion about whether or not advanced
telecommunications have increased travel because the "product” is complementary or decreased
it because of its substitutability features. To enhance the usage of ATIC as a transport energy
policy initiative, policy makers have started a variety of projects. Some of this has taken the form
of information; for instance, the US Office of Personnel Management and the General Services
Administration have created a joint website on telework to give access to guidance from both
agencies and to provide facilitation. For instance, under US law, federal executive agencies must
establish policies under which eligible employees may participate in telecommuting to the
greatest extent possible. In the United States once again, the Clean Air Act of 1996 mandated,
among other things, that businesses with more than 100 workers promote telecommuting.
Additionally, the European Union came to a framework agreement to promote greater
teleworking and implement regulations that would make it easier in all of the member states.

Energy is a primary resource that is used by transportation, and this consumption is rising as the
need for transportation increases and affluence grows. As much a medium of transportation as it
is, owning a car is commonly seen as a sign of success, and as industrialization and urbanization
progress, so does the number of automobiles. On the goods side, highly developed international
logistics networks now significantly contribute to the expansion of the world economy and
depend primarily on 'cheap’ transportation, sometimes with government subsidies. Thus, there is
a high link between wealth, the demand for transportation, and the amount of energy used by the
transportation sector, however it is not precise. However, this energy usage does not occur in a
completely competitive market with complete contracts, leading to significant resource
misallocations. As a consequence, there has been a propensity for many non-renewable energy
sources to be overused, which has had major negative effects on the ecosystem on a local,
regional, and worldwide scale.

The issues brought on by our growing reliance on energy, especially oil-based fuels, are pretty
well established. There are several issues that need clarification, such as the precise quantity of
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carbon fuel that will be accessible for future generations, the specific connections between CO,
and global warming, and the effects of lead on children's brain development. However, everyone
may agree on the broad strokes. The difficulty lies less in fine-tuning the science, though it is
clear that more work is required, and more in the need to consider the best trade-offs society will
have to make regarding how transport will use limited resources in the future, as well as in the
need to create institutional frameworks that will enable the best course of use to be realized. The
development of much broader mechanisms to effectively divide its consumption across all of
these uses, rather than within the transportation sector, may present the greatest challenge given
the varied uses to which petrol in particular is put, such as transportation, heating, refrigeration,
lighting, and manufacturing.

The full marginal costs of highway travel

Correct Full Marginal Costs calculation is necessary for effective highway traffic policymaking.
This information is necessary for designing effective pricing systems, guaranteeing user equality,
and efficiently allocating resources. The term "FMC" refers to the total expenses spent by society
to support a new unit of transportation production, such as vehicle traffic. It consists of
externalities that are not internalized costs to society and direct costs to consumers. As a result,
the primary goals of this chapter are to first analytically examine the essential elements of FMC;
then, using relevant case-study data from North America, empirically estimate these variables at
the origin-destination spatial level.

The definition of production is a crucial concern in the consideration of transportation costs.
Depending on the goal of the study, one strategy is to differentiate between intermediate and
final outputsThe technical effectiveness of a transportation system may be assessed using
intermediate outputs such vehicle miles, vehicle hours, or distance travelled. On the other hand,
final outputs, such the number of trips or passengers, are best suited for evaluating the system's
overall effectiveness. It has been suggested that models that employ intermediate outputs, such as
distance travelled, may not be suitable for analyzing the costs of transport for users and society
as a whole. Furthermore, calculating the degree of scale economies in capacity growth, a crucial
component of capacity investment models may not be possible with the use of such output
variables. Finally, a cost-benefit analysis of transport upgrades may provide inaccurate findings
if an intermediate output type is used.

'output’ is a phrase used to describe how extensively a transport system, such a highway network,
is being used. This kind of definition is equivalent to the previously described "fi nal output." We
thus want to find out what changes, in terms of direct and indirect expenses, a marginal increase
in highway use causes for society. Many times, CBA is done at the facility level, excluding
network effects related to the scope and distribution of user and externality costs, before to and
after an investment, and across the network's linkages and O-D pairings. The FMC calculations
carried out in this chapter show how such network analysis may be done. We also show how
overall network costs change as a result of real capacity increases.

The chapter is organised as follows. The broad analytical framework for FMC analysis is
presented in the next section, which is followed by a discussion of scale economies in highway
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capacity increase. The numerous cost categories used in FMC analysis are defined in the section
after that, titled "Type of Marginal Cost Functions." The 'Case study' part of the report analyses
real highway capacity increases and their effects on FMC values using the highway system of
New Jersey. The last portion contains the summary and conclusions.

CONCLUSION

Achieving sustainable energy systems requires modifying energy consumption via actions
including energy conservation, efficiency improvements, the adoption of renewable energy
sources, and behavioural changes. These tactics help to slow down global warming, lessen
reliance on fossil fuels, and improve energy security. Energy efficiency methods increase the
conversion and use of energy resources, while energy conservation practises reduce waste and
needless energy usage.
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INTRODUCTION
Surplus theory

The primary method for economic assessment of transport projects and policy is cost-benefit
analysis. To the greatest extent feasible, it assesses the social benefits and costs in monetary
terms to determine if they are desirable from the perspective of society as a whole.As a result of
its limitations, CBA 1is often used in conjunction with other forms of analysis to address a
number of significant policy challenges. For instance, forecasting the distribution of benefits and
costs may be necessary to identify if disadvantaged or certain socioeconomic groups incur
outsized responsibilities. A project has to be evaluated financially to see if it will be financially
viable.

The fundamental idea of CBA is consumer excess. Jules Dupuit, a French engineer and
economist, created it in the middle of the nineteenth century.The Federal Navigation Act of 1936
required the Corps of Engineers in the United States to carry out project improvements of the
waterway system when benefits exceeded project costs. The Flood Control Act of 1939 expanded
the practical application of CBA to a variety of public infrastructure projects, including
waterways, flood control, highway investments, and public transit. Executive Order 12291,
issued by President Reagan in 1981, mandated regulatory impact analyses to include a judgement
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of the possible net benefits of the regulation, as well as an assessment of any effects that cannot
be measured in monetary terms[1].

CBA offers a straightforward total of the benefits and expenses, expressed in monetary terms. If
their geographic distribution is significant, we must separate them into several groups or areas.
We must run a general equilibrium model of the whole economy since the distribution of benefits
is governed by general equilibrium effects. Because it is expensive to construct a general
equilibrium model and challenging to assess the validity of the simulation findings, the
examination of distributional implications is not often done in practice.

The remainder of this chapter is structured as follows. As a theoretical foundation for consumer
surplus, the first portion presents the money-metric utility function and looks at compensatory
variation, equivalent variation, and Marshallian consumer surplus. In the second section, a
general equilibrium framework is used to evaluate a transport project's benefits. The last section
addresses consumer surplus metrics in the ubiquitous random utility discrete choice models used
in transportation demand modelling[2]-[4].

Aggregation Over Individuals

Any public policy has an impact on many homes, often in opposing ways. CBA typically utilises
a straightforward addition of all families' consumption surpluses. This strategy has a number of
well-known issues. The most significant of them is the absence of consideration for how a
project would affect distribution. The compensation concept, first forward by Kaldor and Hicks
in 1939, allows for hypothetical transfers from project winners to losers. Kaldor's compensation
principle states that a state is superior to another if those who benefit from it continue to be better
off than those who benefit from it after compensating those who lose out. According to Hicks'
criteria, state A is better to state B if the losers in state B are unable to make up for the gains
made by the gainers in order to maintain their level of well-being. The combined CV and EV
values are closely related to the compensation tests. The aggregated CV must be positive to pass
the Kaldor test, and the aggregated EV must be negative to fail the Hicks test.

There are many flaws in this justification, it has been noted. First of all, since compensation is
hypothetical and does not really occur, the equity problem is not resolved. The second issue is
that the ranking is inconsistent under the compensation concept. Sinofsky highlighted the
possibility of reversals, saying it's feasible for gainers to make up for losers in both state A and
state B such that nobody loses out. As a result, the combined CV and EV do not provide a
reliable rating of the options. Additionally, Blackorby and Donaldson demonstrated that "all
households must have almost identical quasi-homothetic preferences in order to eliminate
preference reversals and intransitivity’s.This comes very close to assuming a typical customer|[5].

Although these critiques are legitimate in theory, CBA is a practical tool. The practical value of
cost-benefit analysis does not reside in the theoretical justification based on the compensation
principle, according to Adler and Posner "Most, perhaps all, of the contributors would apparently
agree that if government agencies should employ cost-benefit analysis, then they should do so
because it is a beneficial tool, not because the sum-of-compensating-variations test or any related
test has basic moral weight."Of course, a straightforward addition of consumer surpluses
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overlooks equality concerns. The only option if distributional issues are significant is to predict
how benefits and losses will be distributed among various families or groups of households.

The direct and wider impacts of transport

If dated from the research of Coburn et al. and Foster and Beesley, economic evaluation of
transport projects is getting close to its fiftieth birthday. This chapter reviews specifically the
relationship between transport and the economy after a number of books and studies have been
produced on the issue. In light of this, we examine the assessment of the main direct benefits
that, when distributed across the economy, result in the indirect benefits, which we also examine.
We extensively rely on European, but mainly UK, practice to illustrate the issue. To further
define our limitations, this chapter does not address land use and transportation modelling, the
environmental and safety effects of transportation projects, or the majority of capital budgeting
issues. Although out of scope, all of these subjects are crucial for appraisals[1], [6], [7].

We are assuming that there is a tiered approach to project appraisal in the environment. Setting
strategic objectives and conducting a thorough study of policy and strategy in relation to those
goals make up the top layer. An example is the recent document "Developing a Sustainable
Transport System" by the UK Department for Transport, even if the analytical material to
support it has not yet been completely produced. The thorough design and selection process
amongst a wide range of technical options is the lowest level and is often guided by cost-
effectiveness and value-engineering concepts. In the entire assessment process, the economic
evaluation of transport projects is a crucial intermediary layer that serves as a bridge between the
top-level objectives and the optioneering process.Although a crucial component of decision
making, good quality evaluation should not be mistaken with decision making itself.

The cost-benefit analysis framework is a neoclassical, comparative static paradigm for economic
evaluation. This strategy could be criticized for being too constrained. Prospect theory, for
example, offers an alternative to utility maximization, but it has not yet been operationalized for
practical assessment, nor has there been agreement on its general application. Because loss
aversion is inextricably tied to uncertainty, some writers claim that theories of utility
maximization may be expanded to include it. Another criticism is that pathways to equilibrium
and disequilibrium were not taken into account. Real transit initiatives shock the economy
because families move, businesses join the market in one place and depart in another, and long-
lasting pressures are released. This is true, but there are also many other economic shocks, the
transport system being only one of them. We think that the paradigm of comparative static
equilibrium, which contrasts "with" and "without" states of the world while holding all other
factors constant, continues to be the crucial field for evaluating infrastructure, including
transportation[8].

Whichever measure is chosen, as long as it is used consistently and, in the case of the second
alternative, properly accounts for taxes and subsidies, is irrelevant. Following Sugden , the
practise in the UK changed from factor costs to market pricing. The key challenges here are how
to consistently value non-working time in comparison to travel expenses, operational costs, and
capital costs, as well as employers' business time.Third, it's important to handle the standard
issues with capital budgeting, such as selecting the discount rate and capital rationing decision
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criteria, selecting between options that can never be combined, and selecting the best time. The
distributive implications are another problem.

According to certain writers like Harberger and Sugden, CBA may be used as a stand-in for
commercial appraisal in cases when markets are insufficient or fail. According to this
perspective, willingness to pay values are pertinent for sector-level evaluation, and tax and
benefit policies are used to address distributive concerns. Some others, like Pearce and Nash, see
CBA as a kind of social calculus that requires explicit consideration of distributive implications.
Standard values of time and safety are commonly utilized in evaluation practice for a variety of
pragmatic and philosophical reasons. These really have the effect of redistributing the time
benefits in relation to their raw willingness to pay values[9].

Transport Cost—-Benefit Analysis

The calculation of specific schemes or policies using the 'rule of a half' benefit metric is the basis
of the transport CBA. The rule of a half measure of user benefit is 12 because a change in
generalized user costs is linked to a change in transportation.Practical evaluation entails a
significant amount of effort in assessing this in time and place, and then aggregating the benefit
across the project's lifespan. Though theoretically simple, this is statistically difficult because,
according to Mackie and Nellthorp , the single demand curve is a representation of a family of
interdependent travel demand curves that interact when costs in one component of the demand
system change.

This is a transport cost-benefit analysis paradigm, but how has its content evolved over time?
Recently, the UK's assessment strategy underwent a helpful review. Improved evidence for the
value of time, safety, and more recently journey quality; Extensions of application from
infrastructure to fares policy, service levels, and traffic management; Significantly improved
treatment of environmental impacts of all kinds; A multi-agency approach capable of
demonstrating not only the total benefits and costs but also their allocation

One of the subjects that has come and gone is the connections between the economy and
transportation.The economic effects of road infrastructure, such as the Severn Bridge and the
Transpennine M62 highway, were researched in the 1950s and 1960s, and the theory was refined
to a good state of the art. In essence, the direct benefits of a transit projectthe benefits to
userslink into other markets through reducing production costs, which, in a market with strong
competition, results in a decline in output prices. When demand is elastic, this causes production
and employment to increase, potentially causing second-order effects across all markets, until a
new equilibrium is achieved.

Direct Transport Benefits for Business and Freight

In the benefit cost ratios of transport infrastructure projects, time and reliability benefits for all
journey purposes typically account for about 80% of the monetized benefits. Of this 80%, about
50% go to employers' business and freight traffic, with the remaining 20% going to commuting
and other non-work purposes. Since the broader consequences are driven by accessibility change,
which in turn is dominated by change in journey time, time and reliability impacts also present
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the most difficult concerns concerning the nature of the feed from the transport impacts through
to the final economic implications. The effects on the larger economy may potentially be
overestimated if the assumptions we make in evaluating direct benefits are unfeasible.

Because the unit values for this category of travel are often four to five times higher than those
for non-work time, employers' business travel time savings are given a high priority in
assessment, frequently accounting for around half of the benefits of time savings. The cost-
saving technique is the most often used method for assessing travel time reductions that occur
over the course of work. According to this, firms recruit workers until the value of the marginal
output equals the pay rate. As a result, the value of the time saved is equal to the marginal gross
cost of labour, including labor-related overheads. This conclusion is based on a number of well-
researched assumptions about the labour market and how time is divided between work and play.

Hensher questioned the first three of these presumptions in the context of white-collar
professionals visiting an airport. The assumptions behind the cost-saving strategy have become
less tenable over time due to advancements like the mobile office, such as the advent of time
travel and the mobile internet. In the chapter of this book, David Hensher lays out the
mathematical models that support both the cost-saving strategy and the alternative Hensher
model. Additionally, he offers some empirical findings.

The two remaining main criticisms of the cost-saving approach, which also apply to the Hensher
approach, are that there are no indivisibilities in the use of time for production and that the wage
rate should be assumed to be the marginal productivity of labour. For the time being, we will
consider the latter in the context of the modest travel time reductions and concentrate on the
argument against the marginal product of labour. The main objections to assuming that the wage
rate is equal to the marginal output of labour are as follows:

Monopolies will limit production; hence the product's marginal value will be greater than the
going wage. In contrast, monopolistic power held by groups of employees may cause the pay
rate to surpass the marginal product's value.When a travel time saving happens, there may not be
any more work for the labour to undertake, and if it is released into the market, it is not re-hired
elsewhere in the economy at the going pay rate for that class of labour. This is because the
economy may not be at full employment. In such circumstances, the value of the savings to the
company and the value of the savings to society diverge.

The cost-saving method would imply that VTTS for employers' business fluctuates
proportionally with pay rate, but a number of scholars have questioned this empirically. Shires
and de Jong identified a cross-sectional elasticity to income of between 0.4 and 0.5 for work
VTTS in a recent meta-analysis of 77 studies from 30 countries for passenger transport and 33
studies from 18 countries for goods. This is an observational finding, not an explanation, as to
why the outcome happens. Therefore, we cannot rule out the possibility that the value of business
trips for employers is influenced by both the traveller and the company or that as wage rates rise,
workers' travel time becomes more valuable, usable, and comfortable.

For instance, those with greater wealth could have access to amenities that enhance the travelling
experience. Lower paid manual labourers may not be able to do any productive work while
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travelling, in contrast to higher paid "white-collar" business travelers who may reflect on a
meeting or a project while driving.Although the cost-saving strategy continues to be the most
popular technique for calculating employers' business travel time reductions, its credibility is
being questioned more often.If changes are made to the cost-saving strategy, caution must be
used in multi-modal assessments since certain modes, like intercity train, are more conducive to
work than others, like the vehicle. Finding willingness to pay values that accurately reflect the
value of the company and the employee as a whole has proved difficult and is probably going to
stay so. On the other hand, if we continuously overestimate time-related to business savings by
utilising the cost-saving technique, this would have an influence on our estimates of impacts on
the economy beyond the transport sector[5], [10].

CONCLUSION

In order to promote effective and efficient government and accomplish public objectives, optimal
public choices are essential. Decision-makers may take into account elements like cost-benefit
analysis, stakeholder involvement, evidence-based policymaking, ethics, and the public interest
to make decisions that maximize social welfare and advance society as a whole. When making
choices, it is important to weigh both the short- and long-term costs and benefits. This is done
via the use of cost-benefit analysis. The legitimacy and acceptability of conclusions are increased
when stakeholders are included in the decision-making process. This guarantees that many
viewpoints are taken into account. Decisions may be supported by thorough study and
assessment thanks to evidence-based policymaking, which results in more successful
interventions.
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ABSTRACT:

In the context of passenger traffic, reliability refers to the consistency and dependability with
which transport services fulfil the demands and expectations of their customers. This abstract
gives a general review of passenger traffic dependability, emphasizing its importance, measuring
techniques, and repercussions. It investigates elements that affect dependability, including
capacity, frequency, timeliness, scheduling, and service quality. In order to promote accessibility,
customer happiness, and overall efficiency, the abstract highlights the need of dependable
transportation networks.
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INTRODUCTION

dependability issues brought on by both erratic travel times and significant unforeseen delays.
The difference between them is that although travel time variability is thought to be probabilistic,
the possibility of a "unexpected delay" cannot be assigned a probability. There is some
agreement among theorists that an expansion of small’s scheduling model may adequately reflect
the economic cost of a lack of dependability. This paradigm is especially helpful since it
pinpoints the relationship between utility and travel time variability inside the time allocation
model that supports the worth of travel time savings[1], [2].The reliability ratiol idea, in which
the variation of trip times directly enters the utility function of the traveller, also receives some
theoretical support from the Noland and Small framework.The dependability ratio has values in
the literature that vary from 0.35 to 2.4 and de Jong et al. literature reviews for further
information.

There are also significant differences in 'unexpected' delay. For instance, Bates et al. discovered
that depending on the duration and purpose of the voyage, the value of a one-minute delay
reduction varied from 1 to 5 times the value of in-vehicle time. In his meta-analysis of 143
British research, Wardman found that the value of "late time" was more than 7 times greater than
the value of "in-vehicle-time." Also highly praised are long unexpected delays.While UK
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research revealed values between 7 and 10 times the in-vehicle time for rail passengers who face
very long waits, Eliasson reported values about 3.5 times the value of in-vehicle time for drivers
of cars.

The capacity to model the supply side effects is a significant issue that often restricts the ability
to incorporate dependability in an assessment. Reliability will change in such way as a result of a
project intervention. This is a far from simple undertaking, as shown by UK work in the field,
which has led to UK advise being limited to inter-urban dual carriageways The challenges in
modelling the supplyside component of dependability often make it impossible to include
reliability effects in a transport evaluation, creating a practical barrier to fully understanding how
transport interventions affect the larger economy|[3].

Value of Small Time Savings

The bulk of individual transport projects produce in a lot of very tiny time savings, therefore how
the value of these time saves is treated may have a huge influence on the CBA findings and
estimates of benefits on the larger economy. In an urban case study, Welch and Williams
demonstrated that between 25% and 50% of the time-saving benefits from relatively large
infrastructure investments might be ascribed to such modest reductions. Additionally, the amount
of congestion rises yearly, although the delays are only slightly longer each year. What is the
worth of both annual tiny delays that rise and annual small-time savings that occur from
infrastructure improvements?With the exception of Germany, all EU nations and Switzerland
employ a constant VITS value in their evaluations, regardless of the magnitude of the time
savings. The main criticisms of VTTS' "constant unit value" may be divided into three
categories:

Measurement error arguments: small time savings are said to frequently account for a large
portion of scheme benefits and that the measurement error is proportionately higher for a mean
savior; Threshold arguments: small amounts of time are less useful than large amounts;
Perception arguments: small time savings might not be noticed by travelers and any that are not
noticed cannot be valued by those afflicted and therefore should not be valued by society;
Measurement error arguments:

Fowkes has shown that if there is a threshold below which a time saving has no because of
inability to reschedule, then there must be a uniform distribution of such amounts of time from
zero up to the threshold starting position. The counter-arguments to these points are well-
rehearsed. Furthermore, it is shown that a given modest time saving in that range will cause
precisely the proper number of individuals to cross the finish line, producing the same results as
valuing all-time saves at the same per-unit cost. The perception argument is refuted by stating
that there are many false perceptions in the world, and that these misconceptions apply to huge
time savings, changes in accident risk, variations in store pricing, and other things as well. The
fact that a benefit or cost is not immediately apparent does not always mean that it does not exist;
rather, it may gradually emerge into view as behavior adapts to it.

If the route improvement were completed as a single project, the time savings would be noticed,
contrary to the assumption that the time savings connected with each project are not experienced
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and, thus, have little or minimum value.Similar to this, consistency needs easy unweighted
aggregation of time units when a scheme has various design possibilities, and this can only be
done by using a constant unit value.Regarding time savings, there are two possible causes of
measurement mistake. First, there is the mistake related to the value of the VTTS, and then there
is the error related to the actual amount of time that will be saved. Regarding the first source of
error, Fowkes shows that the real VTTS's measurement error will have a negligible effect on the
scheme evaluation. The second source of mistake, which may be more significant, has to do with
how well the transportation model predicted the reduction in journey time. A'state of the art'
model would provide more accurate estimates of travel time savings than an outdated model with
a poor depiction of transport supply and travel demand trends. The notion that the extent of the
travel time savings projected by a transport model should be analysed and a determination made
as to whether the transport model is sufficiently resilient to produce trustworthy predictions of
such improvements seems to have some support as a result[4]—[6].

In the UK value of time research dataset, for example, differences in values for modest time
savings and values for bigger time savings have been seen empirically. Bates and Whelan,
however, were hesitant to accept these findings at face value since they were at odds with the
anticipated indiff erence curve shape.They also question whether expressed preference tests are
the best method for examining how people react to little time savings.

The handling of minute time savings is still an active topic. The question is whether or not linear
additivity is the best unbiased estimate of the benefits in a situation where journey durations are
changing over time owing to changes in congestion levels. The world is one of indivisibilities,
buff ers, and slack. The assumption that time has a constant value is common practise, but if
strong evidence were to emerge to challenge this assumption, there would also be repercussions
for how the effects of travel translate into final economic benefits. In conclusion, the method
used to calculate the benefits of direct transit is, at least theoretically, a market-based technique
that is quite open and competitive. Reduced transport expenses follow changes in travel
circumstances without being hampered by any form of institutional or legal barriers.

Reduced transportation expenses lead to better accessibility, which raises production and drives
down prices. The measured transport benefits are an accurate proximate for the actual economic
system benefits, provided that the demand and supply response characteristics of the system are
accurately represented.

This is the standard instance for the ideal competition in every way. However, it is more likely
that the direct transit benefits will make up the majority of the overall economic system benefits.
Only in instances from emerging nations, such feeder roads that allow for the production of
agricultural goods or minerals for the market, is this not the case. Because of this, the
conventional advice for CBA of transport projects has been to "look after the direct beneficiaries
and the indirect beneficiaries will take care of themselves." The appraisal of the direct benefits is
very important, even in the setting of a flawed market, since incorrectly measuring the direct
benefits will have an influence on how to estimate the broader implications.
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DISCUSSION

One of the most contentious and hotly debated issues is how the relationship between transport
and the larger economy is treated in assessments. Different traditions have existed historically;
for instance, the German approach has been to regard transport infrastructure as an instrument of
regional economic policy and, as a result, to give less weight to transport cost-benefit analysis in
favor of a more comprehensive regional effect approach.The UK, in contrast, has relied on
TCBA, evaluating user benefits, costs, revenues, and environmental consequences, and
presuming that the benefits of transport serve as a good proxy for the benefits of the whole
economic system. The SACTRA study from 1999 served as the catalyst for a renaissance in
interest in the broader economic repercussions during the last ten years.

Why is this evaluation being done again? Technical advancements have a role to play since they
make tools like Spatial Computable General Equilibrium more realistically applicable than
previously and provide a framework for the representation of transport-economic links.
However, their primary political motivation is from a desire to persuade decision-makers of the
effect that transport infrastructure has on the whole economy. The system's base metal is time
savings, but its gold is its influence on GDP. It is important to make a distinction between two
propositions while thinking about these issues:

Through processes of cost, accessibility, and quality, transportation infrastructure has an
influence on the whole economy, affecting the opportunities available to producers and
consumers. For instance, it would be difficult to conceive a world without the motorway and
trunk road network in the grocery shopping sector.Over and beyond the immediate benefits of
transportation, transportation infrastructure produces benefits. The so-called additionality issue is
this. It is challenging to disagree with the first claim, yet it is sometimes made to seem as if it
were the second. It is helpful to think about "additionality" on two levels, first at the conceptual
level and then at the practical level, while focusing on the second issue.

Conceptually, as was covered in the preceding section, there is no additionality under ideal
competition, constant returns to scale, and the absence of externalities outside the transport
sector. Only when a market failure exists and the transit project has an effect on that market can
additionality arise. In the advisory letter from the UK Department of Transport three sources of
extra wider effects are named. Agglomeration economics, external economies of access to
economic mass not captured by individual businesses or transit users, and benefits of imperfect
competition resulting from output effects in marketplaces where price does not equal marginal
cost are some of these. Changes in the labour supply and a move to occupations with higher
productivity[7]-[9].

Agglomeration Economies

When the geographical concentration of economic activity results in rising returns,
agglomeration economies are said to exist. According to theory, these scale economies result
from benefits that geographic proximity offers in terms of labour market pooling, knowledge
spillovers, specialization, and the sharing of inputs and outputs formalizes this claim. His goal is
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to distinguish between economic benefits that are included in standard transport appraisals and
that result from resources saved on commuting and an increase in urban output from those real
income changes that result from transport investment due to a productivity-city size effect.

Confounding/omitted variables

The fact that agglomeration economies are externalitiesthat is, they develop as a byproduct of
business activity with effects on the larger economyis a critical concern in this situation. From
the perspective of transport assessment, this is crucial since conventional techniques of appraisal
based on the value of journey times do not account for these kinds of externalities.
Agglomeration effects of transport investments might thus be categorized as having "wider
economic impacts" since they indicate market flaws that are not taken into account in a typical
cost-benefit analysis.

In a theoretical model of an urban economy that connects productivity to transit investment
through effects on city size, Venables formalizes this claim. His goal is to distinguish between
economic benefits that are included in standard transport appraisals and that result from
resources saved on commuting and an increase in urban output from those real income changes
that result from transport investment due to a productivity-city size effect.Agglomeration
economy assessments often take into account the specifics of the empirical setting in which they
are made. For instance, there is compelling evidence that, even for the same industry groupings,
the strength of agglomeration economies may differ significantly among countries. It follows that
agglomeration estimates from a particular empirical scenario could not be very applicable
elsewhere.

The most important thing to stress is that there are a lot of uncertainties associated in the estimate
of agglomeration economies, particularly about whether any confounding factors have been
completely and accurately specified as well as the validity of the endogeneity method. It is
crucial to see this corpus of research as continuous and always evolving in order to find ever-
more reliable methods of measuring these effects.The most recent collection of agglomeration
elasticities utilized in the UK for transport evaluation is that which Graham et al. gave. These
elasticities are produced from an estimation of a production function model utilizing large firm
level panel data for the UK obtained from the Office for National Statistics Annual Respondents
Database. The model incorporates measures of labour force skills into the exogenous covariate
vector to compensate for the issue of unobserved labour quality and employs a control function
method to address endogeneity. This work is unique in that it calculates the agglomeration
elasticities and the value of the distance decay parameter a concurrently[10].

CONCLUSION

In order to guarantee accessibility, convenience, and happiness for passengers, passenger traffic
must be reliable. For transportation systems to be dependable, factors including schedule,
regularity, timeliness, capacity, and service quality are crucial. Transportation services that are
prompt and dependable enable customers to confidently plan their trips, minimizing uncertainty
and annoyance. When transport networks have enough capacity, demand for passengers is met
effectively without congestion or capacity issues. The total dependability and contentment of
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passengers is influenced by the quality of the services provided, including comfort, cleanliness,
safety, and customer service. Accessibility is improved through dependable transportation
networks, which make it easier for people to go where they want to go quickly and easily.
Reliable services that satisfy customers encourage loyalty and favourable opinions of
transportation alternatives.
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ABSTRACT:

The impacts of imperfect competition are market dynamics and outcomes that occur when
enterprises have some level of market power and may affect pricing and volumes. This summary
summaries the impacts of imperfect competition, emphasizing their relevance, important traits,
and ramifications. It investigates market concentration, entry obstacles, price behavior, product
differentiation, and market efficiency. The abstract emphasizes the significance of
comprehending and analyzing the impacts of imperfect competition in economic policymaking
and welfare concerns.
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INTRODUCTION

the existence of a competitive market is explicitly assumed. This translates to no additionality
despite an increase in the production of goods and services.This is so because the price of such
items without transportation is the same as their marginal cost of production. But let's say that,
generally speaking, there is imperfect competition in sectors other than transportation, causing
prices to exceed marginal costs. [1], [2].The problems with measuring area D, like
agglomeration, are more practical than theoretical:Calculating price and marginal cost markups
after estimating pertinent market production elasticities.For the SACTRA study, many writers
came up with findings that ranged from 4 to 20 percent of the benefits related to
transportation.Ensuring that net estimations are used rather than gross estimates. There is a
difference between the gross effect on the research region and the net effect on the larger
economy, for instance, if a road project strengthens the market position of businesses within the
study area at the cost of businesses located beyond the study area.The comparative static
approach excludes dynamic interactions between market structures and transportation
infrastructure. With a different transportation system, it is not inconceivable that the number of
big brewers or supermarket sellers, and hence the markups, would vary.
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Tax Wedge Effects

The third effect also has to do with the overall changes in the economy brought on by a transit
upgrade, which is often as a labour market effect. the improvement leads to either a rise in
employment to support the increased production.If the study area is too small to properly account
for the position in the losing as well as gaining sites, there is also the potential for
overcounting.The way in which labour taxes are handled in the transportation industry also raises
some conceptual problems. On business journeys taken by employees, such as professional
coaches and goods truck drivers, around half of the direct transportation benefits are often come
from time savings. It is reasonable to assume that greater speeds will boost transport
productivity, which will eventually lead to a reduction in the labour force needed to perform the
base transport activity, partly off balanced by the induced traffic effects. It is unclear if the tax
wedge strategy being used will result in equal treatment for workers in the transport industry and
the rest of the economy.

Beyond these issues, the tax wedge argument calls into question how the numeraire in the
transport CBA 1is defined. According to our opinion, the numeraire should consist of resources
valued at one pound that belong to the government. CBA aims to evaluate the dollars’ worth
when it is spent in various ways. If that is the case, most fiscal and monetary policy has an
impact on employment. Although it's possible that spending on transportation has unusual tax
wedge effects, conceptually speaking, we should only be measuring the net tax wedge effects of
a pound's worth of public transportation spending, not the gross.

Measurement of Wider Impacts

There are two ways to include the impact of market failures on the broader economy in a TCBA:
the partial equilibrium technique, as shown by DfT , and a more complex general equilibrium
approach using SCGE models. Because it is more feasible, the partial equilibrium technique has
been used for more projects than the alternative SCGE approach to date.The use of SCGE
models is preferred conceptually because the partial equilibrium method assumes that changes
brought about by other economic sectors have no net social benefit. However, the use of SCGE
models in transportation is still in its infancy, and there is very little experience with it outside of
lab studies. Additionally, there must be simplifications made in the way that labour markets,
labour migration, household behavior, the market for goods and services, the market for real
estate, and the degree of industrial disaggregation are represented. Because of this and the need
to interact with a transport model, it is far from simple to apply a SCGE model to the evaluation
of a transport upgrade[3]—[5].

The direct benefits of the transport intervention are quantified in the transport market; this is
the.core of the partial equilibrium method.Even if there are market failures in these markets,
certain effects on the product market and the labour market are twice counted. The producer
surplus from increased output of goods and services in the product market, the increase in
productivity due to increases in agglomeration, and the additional tax revenue that falls to the
government as a result of an increase in labour supply are additional to transport user benefits if
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market failures exist. For the UK context, the Department for Transport in the UK offers
comprehensive guidelines on how to estimate each of these surpluses.

The CBA framework in the transport industry hasn't altered much since it was created and is now
considered to be mature. It is more open to debate and modification where TCBA fits into the
entire decision-making process and where it stands in relation to social and political objectives
on the one hand and engineering design on the other. Different nations and civilizations have
different perspectives on this.The material of TCBA has undergone extensive updating and
maintenance, and the enormous number of supporting data is shown by the UK Department's
WebTAG compendium. But in many ways, evaluation is undergoing transformation, a process
that has been accelerated by the current financial, environmental, and economic crises. In such
setting, evaluation increasingly focuses on improving the utilization of current capacity and other
options for managing that capacity.

In this chapter, two major issues are discussed. The treatment of dependability is one of them,
and enhancing representation of the broader effects of transportation improvements is another.
Modelling and evaluation of system resilience and dependability are becoming more and more
crucial. The most difficult part of modelling is illustrating how different supply-side tactics, such
speed-controlled highways or urban bus priority, affect the relevant trip time distributions.

The connection between transport and the actual economy has drawn more attention during the
last 10 years. Despite how difficult this is, progress is being made. In order to better understand
agglomeration economics, which are anticipated to be the main source of larger effects, research
efforts have been concentrated in this area. We now have empirical linkages connecting access to
economic mass with changes in productivity for the instance of the UK. There are still
unresolved empirical issues, not the least of which is proving the direction of causation that
theory predicts and pinpointing the underlying causes of agglomeration effects. The conflicts
about the value of travel time, namely the cost-saving strategy as a way to value business and
freight travel time savings and the handling of minor time savings, are brought back into sharper
focus by the interest in the broader economy. It matters when considering broader effects
whether time savings be completely or partly capitalized in increased rents or real earnings.

The research region must be big enough to allow for representation of the net agglomeration
effects when modelling and evaluating an intervention. To calculate the balance of the effects on
the location’s activity is displaced from and the locations it transfers to, in other words. Local
and regional governments naturally have a tendency to concentrate on the overall effects at the
local level rather than the net effects throughout a region or multiple regions. The techniques
used must also be able to differentiate between the effects of various kinds of interventions, such
as orbital vs radial, investment versus price, and roads versus public transit. This brings up the
practical issue of how accessibility should be specifically defined across modes, time frames, and
trip intents in the consideration of broader implications. It would be incorrect and pointless to
increase the benefit to cost ratios across the board by a fixed percentage; instead, we need this
apparatus to inform us of the various policy alternatives' effects in the face of a severe lack of
public funding.



Principles of Transportation Economics

DISCUSSION
Price discrimination

Every time we travel by rail or by aircraft, we are often aware that the price we paid was
significantly different from what our fellow travelers in the carriage or cabin paid. If we bought
late, are not eligible for an age discount, and our ticket was one of the more costly ones, we
might lament the circumstance or possibly be happy that we were able to get a decent deal. The
various prices serve as examples of what economists refer to as discriminatory pricing. This
seems to be a classic example of a service being provided identically but being charged
differently.

When you take a deeper look, it seems a bit oversimplified to say that every traveler has
genuinely gotten the same caliber of care. Cheaper tickets often come with a lot of limitations,
which is a clear sign of a poorer quality of service. It is often essential to purchase the ticket well
in advance, with tight terms on refund and cancellation. If, however, the traveler's intentions
suddenly change, she may still get the same level of treatment as she would have if she had paid
full price. However, in order to acquire the low rate, she must be willing to take some risk. For
example, if she had to amend or cancel her ticket, she could have had to deal with some hardship
as a result of doing so. Additionally, there are discounted rates available for people who meet
certain "demographic" requirements. Children and seniors often get discounted rates[6]—[8].

If there are still enough seats available, reservations for Mezzol, Mezzo, and Smilys may only be
made if a round-trip ticket is purchased. The cost of a round-trip Smilys ticket is cheaper than the
cost of a one-way Librys ticket. Smilys, however, is the only fair that is entirely non-
reimbursable and cannot be exchanged, and it can only be purchased when making a reservation
two weeks prior to the departure date. Up to the departure date, Mezzo and Mezzol are
reimbursable for up to 50% of the ticket cost. The sole difference between the two tickets is that
the Mezzol quota sells out more quickly than the Mezzo quota does.

If one is a part of the program, they may also purchase a Lys fare for 26 euros. This serves as an
illustration of a two-part tariff.For these instances, the pricing menu that is suggested must
account for the fact that travelers may arbitrage the various choices for themselves.There are
several tariff categories that are exempt from this kind of arbitrage, including Kid , for children
under the age of 12, Kid & Co. , for adults travelling with a child under the age of 12, Youth , for
passengers under the age of 26, and Senior , for passengers over the age of 59. Except for
Smilys, all of these courses are also offered in first class; Librys, for instance, costs 100 euros.

When a company offers different quantities of the same item at various price points, price
discrimination occurs. This is especially true for nonlinear pricing, in which the price per unit
varies depending on the quantity purchased, or situations where specific customer groups receive
preferential treatment.However, a number of tactics used to market various services might be
seen as discriminatory. In these situations, cost differences may also account for pricing
differences without necessarily pointing to a discriminatory intent. Some authors have offered
definitions based on a comparison of price differences compared to cost differences in order to
overcome this difficulty. Stigler suggested comparing the marginal cost ratios of two services



Principles of Transportation Economics

with the pricing of those services. If the two percentages are not equal, a scenario qualifies as
discriminatory under this standard.

Finding a compelling case to support one definition over the other is difficult.

Both definitions suggest that pricing may be discriminatory whether there are minor or huge
price differences. This is true regardless of the size of the price differences. Consider a scenario
where a company transports people to a Parisian airport where its international flights depart and
charges a flat rate for each passenger to go to New York. This price discriminates against visitors
who reside close to Paris because of its pricing strategy, the airline is able to more effectively
exploit its market dominance by bringing its transatlantic passengers to Paris. The definitions do
not specifically address whether such discrimination is harmful to economic efficiency.A
company offering a variety of services and possessing considerable market dominance may set
its pricing to maximize profits without having any direct or indirect relationship between them
and marginal costs. The capacity to charge above marginal cost is one way to exercise market
power. Insofar as it enables the business to adapt the service offered and its price to a demand
that varies from customer to client, offering a variety of services may be considered as a kind of
discrimination.

Similar to how discriminatory pricing is difficult to define, different discriminatory practises are
difficult to categorise. The standard source is Pigou , who differentiates between three levels of
discrimination based on the firm's capacity to discern between customers who are willing to pay
more and those who are inclined to pay less. Pigou defines first-degree discrimination as
occurring when customers offer their highest price for each unit. Additionally known as complete
pricing discrimination.Pigou understood that the first kind of pricing discrimination may not be
very relevant in practise. He points out that the company is better equipped to divide the market
into several customer demographics with various needs. The company would want to divide the
market into groups with comparable levels of willingness to pay; these segments might then be
ordered from highest to lowest.

Second-degree pricing discrimination is what this idealized segmentation entails. Pigou points
out that a company can only partially compartmentalize customers based on their willingness to
pay in practice. The company must employ criteria that it can easily track, such the kind of cargo
being delivered.Regardless of the facts available, the negotiation may take place directly without
a middleman or with a middleman who may help the parties with their conflicting objectives. In
this specific approach, the intermediary gathers data on the opportunity cost of the provider and
the buyer, or at the very least, their distributions, and then makes an effort to suggest reasonable
conditions of trade based on that information. A transaction that may include a system of profit
distribution between parties can be finished if this intervention enables the identification of a
solution that might enhance the result for each party, including the individual. If not, the
negotiation parties must resort to any other options they may have that genuinely define their
acceptable minimum. It is obvious that these analyses have application in the context of an
efficient supply chain, where trustworthy and confidential information must be acquired and
conflicting interests between buyers and providers must be resolved. It is also a helpful tool for
examining how a supply chain is organized, which might alter over time with shifts towards
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more or less intermediation can be extremely long or very short. Depending on the situation, a
variety of agents may play the intermediate position. A wholesaler between producers and
retailers, contract manufacturers between component suppliers and big brand-supporting original
equipment manufacturers, or forwarders in a transport chain are possible players. The
intermediation bargaining mechanism must be carefully constructed such that its characteristics
encourage individual players to engage, expose their actual values, and provide a Pareto-efficient
solution. Ertogral and Wu and Nagarajan and Bassok both looked at how agreements between
the intermediary and the customers or suppliers in a supply chain might be negotiated to get an
agreeable division of the added benefit of intermediation.Similar to this, if a low fare is offered
with the requirement that the ticket be purchased sufficiently enough in advance, businesspeople
may purchase a large number of these affordable tickets with the intention of reselling them
immediately before the day on which the tickets are valid.

Even while this kind of arbitrage may be limited by transaction costs, it nonetheless poses a
significant barrier to firms' pricing plans, prompting firms to often use a number of
countermeasures. They often demand that you show your membership card when travelling or, in
the case of airlines, a piece of identification with the name of the person holding the ticket. This
kind of restriction also enables the company to avoid the second sort of arbitrage, in which a
consumer has a number of alternatives but doesn't choose the one that was intended for her. For
instance, if a business wishes to discriminate against customers based on their age, the client may
confirm that she is paying the correct amount by showing her driver's license. Demand is
transferable, according to Pigou , when purchasers are able to engage in this kind of arbitrage
between the many price choices that are provided[9]-[11].

CONCLUSION

Imperfect competition has serious consequences for market dynamics, economic policy, and
welfare concerns. Due to restricted competition, corporations with market power may influence
pricing and quantities, possibly leading to higher prices and less consumer surplus. Market
concentration, defined as a limited number of dominating enterprises, may amplify the impacts
of imperfect competition. Entry barriers prevent new companies from entering the market,
restricting competition and perhaps diminishing innovation and customer choice. charging
practises such as charging over marginal cost or engaging in predatory pricing may skew market
results and affect both customers and rivals. Product differentiation may be a double-edged
sword in that it increases customer choice while also contributing to market dominance and
reduces competition.
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ABSTRACT:

Discrimination against consumers based on their verified qualities is a complicated and pervasive
problem that affects many facets of society. This research looks at how prejudice affects access
to resources, employment, market results, and consumer behavior. Verifiable traits including
color, gender, age, and socioeconomic position are often employed as discrimination's
benchmarks, resulting in biased treatment and uneven chances. Stereotypes and biases contribute
significantly to the persistence of discriminatory practices. Social disparity is a result of
discrimination since it prevents marginalized groups from advancing economically and socially.
A multifaceted strategy is needed to combat prejudice, including initiatives to promote inclusion,
legislative changes, awareness-raising, and education.
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INTRODCUTION

This occurs when the seller has complete knowledge of the demand from each potential bidder.
Perfect discrimination occurs when the firm can completely use this knowledge. To make
advantage of the information, the seller must be able to manage the price and features of each
unit sold to each customer. For example, if an airline precisely understood all of its clients'
requirements and aspirations, it might determine the price at which each client would accept the
price and prescribe the day, time, and comfort class[1]—[3].

This idea is easily explained by supposing that the item offered is totally homogenous and that
each buyer only wants one unit. In this situation, the buyer's preferences are entirely defined by
her willingness to spend. A profit-maximizing monopolist would thus make each buyer pay her
greatest willingness to pay, leaving no surplus for the consumer. As a result, the firm will desire
to sell to everyone whose value exceeds marginal cost. this condition with constant marginal cost
and linear demand. We can see here that this pricing approach maximizes social surplus, which is
completely absorbed by the firm.

The preceding technique is simply modified to cope with elastic individual demand. As an
example, imagine the demand curverepresents a single customer. The inverse demand would
therefore reflect the greatest price she would be willing to pay to consume one more unit.
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A two-part tariff would be another way to achieve the same outcomeA tariff of this kind would
stipulate an admission, or membership, charge A that the customer would have to pay in order to
consume the commodity at all. If she joins, she will be able to purchase as much as she wants at
the price p. Setting p 5 ¢ guarantees that the buyer will pick q*, resulting in a surplus of V - cq*.
She will join as long as the admission cost is not higher than this, thus the vendor will set a
charge as high as feasible according to this specific limitation, namely A5 V - cq*.

The total price paid by the customer is thus A 1 cq* 5 V , implying that the firm extracts her
whole surplus. As a result, the consequence is identical to that of the previous pricing scheme.
Even if a two-part tariff seems to be easier, it still requires the same amount of information:
While pricing at marginal cost is simple, determining the entrance fee requires knowledge of the
consumer's excess, and hence her whole demand curve.Under the same premise of perfect
knowledge and discrimination, the pricing answer for a public firm is simple: it should use the
same tariff structure.This information is necessary for designing effective pricing systems,
guaranteeing user equality, and efficiently allocating resources. The term "FMC" refers to the
total expenses spent by society to support a new unit of transportation production, such as
vehicle traffic. It consists of externalities that are not internalized costs to society and direct costs
to consumersAs a result, the primary goals of this chapter are to first analytically examine the
essential elements of FMC; then, using relevant case-study data from North America ,
empirically estimate these variables at the origin-destination spatial level[4].

The definition of production is a crucial concern in the consideration of transportation costs.
Depending on the goal of the study, one strategy is to differentiate between intermediate and
final outputs. The technical effectiveness of a transportation system may be assessed using
intermediate outputs such vehicle miles, vehicle hours, or distance travelled. On the other hand,
final outputs, such the number of trips or passengers, are best suited for evaluating the system's
overall effectiveness. It has been suggested that models that employ intermediate outputs, such as
distance travelled, may not be suitable for analysing the costs of transport for users and society
as a whole. Furthermore, calculating the degree of scale economies in capacity growth, a crucial
component of capacity investment models, may not be possible with the use of such output
variables. Finally, a cost-benefit analysis of transport upgrades may provide inaccurate findings
if an intermediate output type is used.

'Output' is a phrase used to describe how extensively a transport system, such a highway
network, is used overall. This kind of definition is equivalent to the previously described "fi nal
output." We thus want to find out what changes, in terms of direct and indirect expenses, a
marginal increase in highway use causes for society. Many times, CBA is done at the facility
level, excluding network effects related to the scope and distribution of user and externality
costs, before to and after an investment, and across the network's linkages and O-D pairings. The
FMC calculations carried out in this chapter show how such network analysis may be done. We
also show how overall network costs change as a result of real capacity increases.The chapter is
organized as follows. The broad analytical framework for FMC analysis is presented in the next
section, which is followed by a discussion of scale economies in highway capacity increase. The
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numerous cost categories used in FMC analysis are defined in the section after that, titled "Type
of Marginal Cost Functions." The 'Case study' part of the report analyses real highway capacity
increases and their effects on FMC values using the highway system of New Jersey. The last
portion contains the summary and conclusions[5].

DISCUSSION
Type Of Marginal Cost Functions

The bulk of highway travel cost studies that have been published in the literature concentrate on
expenses associated with running vehicles, traffic, accidents, air pollution, noise, and
infrastructure. The costs of climate change and water pollution have also been evaluated in
several research. Additionally, a lot of these studies include intermediate outputs in their
research, which means they calculate transportation costs depending on the distance covered. In
contrast, we utilize a trip-based FMC in this chapter, calculated on a set of viable highway
network routes between all O-D pairings seen by trip makers. Additionally, we utilize network
utilization as our output metric, which is expressed in terms of the quantity of real trips taken.

We divided expenses associated with highway traffic into three main areas for our analysis: user
costs, infrastructure costs, and environmental costs. Each of them has a number of cost
components that are thoroughly examined. For each cost category, total and marginal cost
functions are then generated.Cost estimates for accidents can only be roughly determined. The
studies in the relevant literature reveal that accident unit costs vary. For instance, the National
Highway Traffic Safety Administration research from 2000 estimates that each mortality has a
$977 000 lifetime economic impact. Over 80% of this sum may be attributed to lost productivity
at work and in the home. According to the same research, each badly wounded survivor costs
$1.1 million. The total expenditures of each accident are broken down by severity in a study.

Accident expenses are broken down by severity in a recent survey by the American Association
of State Highway and Transportation Officials. The provided numbers, which are shown in Table
19.4, reflect the typical accident costs utilized in 24 states to determine the priority of safety
measures.We employ the FHWA study’s stated unit accident costs, which are shown on Table
19.3, in our analysis. We classify accident types in FHWA into three categories of accidents:
mortality, injury, and property damage in order to fit the cost calculations based on the accident
types accessible in the NJDOT accident database and for brevity.

Case Study

The effect of capacity enhancements on traffic flow is evaluated using network traffic
assignment, primarily static assignment, in conventional transportation models. Here, we
calculate FMC using a transportation model that incorporates an assignment mechanism and
offers a thorough and dependable method for measuring all transportation costs with regard to
various O-D pairings and road segments.30 Estimating the changes in traffic flows brought on by
capacity enhancements at the local and network levels is the goal. We calculate FMC values that
were inspired by these improvements based on these adjustments.The North Jersey region's 13
counties make up the modelled area.32 According to NJTPA , the network has 1377 traffic zones
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and 74 exterior zones. Traffic volumes, travel times, link capacities, node and link IDs, highway
type, number of lanes, free flow speed and free flow travel time for each link, the distance
between residential units and highways, and the kind of residential area are among the input
factors. To calculate the costs of travel between O-D pairings, the cost functions discussed in the
preceding sections are employed.33 The transportation costs for the original and modified
network circumstances might be estimated using the NJRTM model.

Traffic is redistributed onto the modified network using the same O-D demand matrices after the
expansion of the highway sections corresponding to the chosen projects shown in Table 19.8.
The output data from the transportation assignment is then utilized to compare expenses before
and after. The benefits related to the project are what make the differences.

These findings show that, in the vast majority of situations, FMC values do not significantly alter
after capacity enhancements. The cost savings, if any, are mostly shown in the "congestion"
category. Additionally, there are other instances when FMC values have increased as a result of
capacity enhancements. The method used to choose the group of O-D pairings is one
explanation. In other words, O-D pairings were chosen at random, therefore it's not certain that
the path between each O-D pair will take in the upgraded highway section. In reality, we
discovered that, on average, just three pathways contained the upgraded highway stretch out of
500 random pairings chosen for the FMC analysis for each project. Another rationale is that
when traffic is diverted from parallel networks to the new links, congestion costs are anticipated
to decline on those links. Similar to the extended lines, expenses are anticipated to increase on
links immediately upstream or downstream of them due to increased traffic. The overall benefit
of these initiatives on reducing travel times and costs is fairly little, notwithstanding the local
effects they have on traffic[6], [7].

Optimal Public Decisions

The primary method for economic assessment of transport projects and policy is cost-benefit
analysis. To the greatest extent feasible, it assesses the social benefits and costs in monetary
terms to determine if they are desirable from the perspective of society as a whole.As a result of
its limitations, CBA 1is often used in conjunction with other forms of analysis to address a
number of significant policy challenges. For instance, forecasting the distribution of benefits and
costs may be necessary to identify if disadvantaged or certain socioeconomic groups incur
outsized responsibilities. A project has to be evaluated financially to see if it will be financially
viable.

The fundamental idea of CBA is consumer excess. Jules Dupuit, a French engineer and
economist, created it in the middle of the nineteenth century.The Federal Navigation Act of 1936
required the Corps of Engineers in the United States to carry out project improvements of the
waterway system when benefits exceeded project costs. The Flood Control Act of 1939 expanded
the practical application of CBA to a variety of public infrastructure projects, including
waterways, flood control, highway investments, and public transit.

CBA offers a straightforward total of the benefits and expenses, expressed in monetary terms. If
their geographic distribution is significant, we must separate them into several groups or areas.
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We must run a general equilibrium model of the whole economy since the distribution of benefits
is governed by general equilibrium effects. Because it is expensive to construct a general
equilibrium model and challenging to assess the validity of the simulation findings, the
examination of distributional implications is not often done in practice.

The remainder structured as follows. As a theoretical foundation for consumer surplus, the first
portion presents the money-metric utility function and looks at compensatory variation,
equivalent variation, and Marshallian consumer surplus. In the second section, a general
equilibrium framework is used to evaluate a transport project's benefits. The last section
addresses consumer surplus metrics in the ubiquitous random utility discrete choice models used
in transportation demand modelling.

Aggregation Over Individuals

Any public policy has an impact on many homes, often in opposing ways. CBA typically utilizes
a straightforward addition of all families' consumption surpluses. This strategy has a number of
well-known issues. The most significant of them is the absence of consideration for how a
project would affect distribution. The compensation concept, first forward by Kaldor and Hicks
in 1939, allows for hypothetical transfers from project winners to losers. Kaldor's compensation
principle states that a state is superior to another if those who benefit from it continue to be better
off than those who benefit from it after compensating those who lose out. According to Hicks'
criteria, state A is better to state B if the losers in state B are unable to make up for the gains
made by the gainers in order to maintain their level of well-being. The combined CV and EV
values are closely related to the compensation tests. The aggregated CV must be positive to pass
the Kaldor test, and the aggregated EV must be negative to fail the Hicks test.

There are many flaws in this justification, it has been noted. First of all, since compensation is
hypothetical and does not really occur, the equity problem is not resolved. The second issue is
that the ranking is inconsistent under the compensation concept. Sinofsky highlighted the
possibility of reversals, saying it's feasible for gainers to make up for losers in both state A and
state B such that nobody loses out. As a result, the combined CV and EV do not provide a
reliable rating of the options. Additionally, Blackorby and Donaldson demonstrated that "all
households must have almost identical quantitative characteristics in order to eliminate
preference reversals and intransitivity’s[8]-[10].

CONCLUSION

Discrimination against consumers based on their provable qualities, such as their ethnicity,
gender, age, and socioeconomic class, is a major social issue. Consumer behavior, market results,
employment, and resource access are just a few areas where this prejudice shows itself.
Stereotypes and bias help keep discriminatory practices alive, which results in societal inequality
and unfair chances for certain groups. In order to combat discrimination, we must work together
to promote inclusion, question and eradicate prejudices, and guarantee that everyone is treated
equally. A society that appreciates diversity and abhors discriminatory practices must be actively
created by policymakers, organizations, and people. We can build a more egalitarian future
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where access to opportunities and resources is not based on observable consumer attributes by
encouraging an inclusive culture.

REFERENCES

(1]

(2]

(3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

W. B. Macleod, “Optimal Contracting With Subjective Evaluation,” Am. Econ. Rev.,
2003, Doi: 10.1257/000282803321455232.

S. A. Fryberg And A. E. Eason, “Making The Invisible Visible: Acts Of Commission And
Omission,” Curr. Dir. Psychol. Sci., 2017, Doi: 10.1177/0963721417720959.

M. Sidman, “Equivalence Relations And The Reinforcement Contingency,” J. Exp. Anal.
Behav., 2000, Doi: 10.1901/Jeab.2000.74-127.

A. Bris Et Al., “Knights, Raiders, And Targets - The Impact Of The Hostile Takeover -
Coffee,Jc, Lowenstein, L, Roseackerman,S,” J. Bank. Financ., 2021.

J. B. Ritsher, P. G. Otilingam, And M. Grajales, “Internalized Stigma Of Mental Illness:
Psychometric Properties Of A New Measure,” Psychiatry Res., 2003, Doi:
10.1016/J.Psychres.2003.08.008.

“Geographic Discrimination In The Gig Economy,” In Digital Economies At Global
Margins, 2020. Doi: 10.7551/Mitpress/10890.003.0023.

F. Zhang, D. Maram, H. Malvai, S. Goldfeder, And A. Juels, “Deco: Liberating Web Data
Using Decentralized Oracles For Tls,” 2020. Doi: 10.1145/3372297.3417239.

H. Galperin And C. Greppi, “Geographical Discrimination In Digital Labor Platforms,”
Ssrn Electron. J., 2017, Doi: 10.2139/Ssrn.2922874.

H. O’nions, “Divide And Teach: Educational Inequality And The Roma,” Int. J. Hum.
Rights, 2010, Doi: 10.1080/13642980802704304.

P. R. Madi And L. Mabhenxa, “Possibly Unconstitutional? The Insistence On Verification
Of Addresses In Bail Hearings,” South African Crime Q., 2019, Doi: 10.17159/2413-
3108/2018/VOn66a5710.



Principles of Transportation Economics

CHAPTER 20

DETERMINATION OF BACKHAULING

Dr. Kiran L Maney, Associate Professor, Department of Management,
JAIN (Deemed-to-be University), Bangalore, India,
Email Id-kiran@cms.ac.in

ABSTRACT:

The efficient allocation of network resources is essential for maintaining high-quality
communication services in modern telecommunications systems. Backhauling, a critical aspect
of network infrastructure, involves the transmission of data between base stations and core
networks. This study aims to develop a method for determining optimal backhauling solutions in
telecommunications networks. We propose a comprehensive framework that considers various
factors, such as network topology, traffic load, link capacity, and cost constraints. The proposed
method employs mathematical modeling and optimization techniques to identify the most
suitable backhaul routes and technologies for different network scenarios. By analyzing real-
world network data and conducting simulations, we evaluate the performance of the proposed
approach and compare it with existing methods. The results demonstrate the effectiveness of the
proposed framework in achieving efficient backhauling, enhancing network capacity, reducing
latency, and optimizing resource utilization. This research contributes to the field of
telecommunications network planning and provides valuable insights for network operators and
researchers seeking to improve the performance of backhauling in next-generation
communication systems.
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INTRODUCTION

The product is manufactured at a constant marginal cost. In the case of transportation, services
are offered, and they are dependent on the capacity available. While it is beyond the scope of this
paper to discuss the full range of issues associated with proper cost attribution, service
scheduling, and route network selection for passenger services, we do address this issue with a
simple example ofcapacity provided onan outbound trip. When a product is sent to a destination
and there is a relatively low demand for moving products in the other way, this is analogous in
the context of commodities transportation. The trucks, ships or freight journeys must, however,
return to pick up another cargo. The 'backhaul difficulty' refers to this situation. As a result, we
structure the application to passenger transport in the traditional fronthaul and backhaul
framework. This is a well-known joint production issue in economic theory, similar to the
textbook mutton and wool joint production in sheep husbandry[1].
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Similarly, once an outward journey to the final market is formed, a return trip is also
generated.Pricing economics for competitive marketplaces with backhaul is well recognised.
Assume, as previously stated, that the round-trip costs ¢ and that the demand for such excursions
is provided by a well-behaved downward sloping demand, D. Assume the demand for travels
back from the final market is Db. The inverses of these demand curves are denoted as P and Pb ,
respectively. For the sake of simplicity, we assume that the extra cost of transporting people for
the return journey is zero. The relevant demand price for circular journeys is therefore the total of
the outward and inbound demand prices, filtered to be non-negative. That is, if Q is a quantity,
the demand price for the round trip is P1 Pb , and this total is equal to p in equilibrium. Denote
the answer as Q, and the transport costs for each leg are P and Pb . Clearly, if backhaul demand is
low, Pb might very well be zero.Some passengers can be carried, but backhaul demand is not
helping to lower front-haul prices, and effectively Q b, Q where Q b is the number of traveler’s
transported on the backhaul[2].

Discriminating with Several Products

When a company offers many items with completely independent demand, the situation is
officially quite similar to the one we just reviewed. The fundamental distinction is that marginal
costs vary among items. When different things are offered at the same or similar pricing, there is
the potential of discrimination with various products.to each other. As we said in the beginning,
determining whether a pricing difference is discriminatory may be difficult[3]-[5].The purpose
of this part is to highlight some of the most notable instances of price discrimination in a concise
manner. We will focus on location discrimination first, followed by temporal discrimination and
tied sales.

In all of the situations we investigate, the customer group that may purchase one of the
commodities is readily identifiable, and there is no room for personal arbitrage. The following
part will look at how to use a multi-product offer to determine whether arbitrage is viable. We
first devise the best pricing approach for a company that sells to customers situated at various
distances from its manufacturing facility. We next demonstrate how this theory applies to a fi rm
that must convey passengers over various distances, and we propose further transportation uses.

Assume that customers have access to a transport service that is reasonably priced and that they
can use this service to transfer the product from its location of manufacture. Using this service, a
customer then pays for each unit of the item, a f.o.b. price determined by the firm at its
manufacturing site plus the transportation cost. The firm must charge a consistent price in the
absence of specific information on individual demand. This is the gold standard for
nondiscrimination. However, if the firm can handle delivery itself and avoid customers' access to
other delivery services, it may extract more profit even if the delivery point does not give
information about the purchasers in question's need[6].

Regional Production Function Models

Approaches based on production functions represent economic activity in an area as a function of
production variables. Capital, labour, and land are the traditional production elements. In current
production function techniques, infrastructure is included as a public input utilized by firms in
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the area, in addition to other location considerations. The extended production function assumes
that places with greater levels of infrastructure provision will have higher output levels, and that
regions with inexpensive and plentiful transportation infrastructure would create more transport
intensive commodities. The primary issue with regional production functions. The societal
benefits of requiring a private firm to establish a standard pricing are unclear. The discriminating
firm services a greater geographic region, but it does so by charging higher costs to local clients.
For linear demand, the social welfare is greatest under spatial discrimination when 1 5 0, and
hence a fortiori when 1. O since the producer surplus is always greater when the firm can
discriminate.

Consider some transportation uses. Consider an airline that offers long-distance flights between
Paris and New York. Customers' locations of origin vary: they depart from several regional
French airports. When flights between different regional airports and Paris are offered on a
competitive market, they are sold at marginal cost. Assume that the airline can offer exclusive
service to Paris, and that the demand for a journey to New York is the same regardless of the
travelers’ starting place, and that this demand is not "too convex." The freight absorption concept
is demonstrated by more costly tickets for tickets originating farther from Paris, but the price
differences are smaller than the additional cost of supplying these clients. In this sense, clients
closer to Paris subsidies others farther away.

The approach is equally applicable to railway pricing or an urban transport network. Consider
two journeys of varying lengths, each with its own set of expenses.Pricing is discriminatory,
according to Phlips’ definition, if the price difference between two journeys is not equal to the
cost difference. If the demand for the two trips is the same, and if the demand curve is not 'too
convex,' ideal pricing will be closer to costs. In other words, as a function of distance, the price
should climb more slowly than the serving expenses.The examination of urban transport pricing
is, of course, much more involved than the sketch shown above. Demand is generally determined
by the distance travelled and the various means of transportation available. Pricing should
account for congestion and other factors, but this simplified paradigm at least highlights the
critical importance of discriminatory pricing[7], [8].

DISCUSSION

More recent production function techniques aim to address the latter critique by substituting
more complicated accessibility indicators for the basic infrastructure endowment indicators in
the regional production function. Most accessibility indicators involve some type of demographic
or economic potential based on the notion that places with greater access to markets are more
likely to be economically successful.Keeble et al. are pioneers in empirical potential studies for
Europe. methods that depend only on accessibility or potential metrics have given way to hybrid
methods in which accessibility is just one of multiple explanatory elements of regional economic
development, including soft location characteristics. Accessibility indicators have also grown
considerably more diverse in terms of kind, industry, and method. The SASI, ASTRA, and
MASST models are examples of this kind, which include accessibility as well as other
explanatory factors.
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Other than space, there are several dimensions by which purchasers might be classified.

One obvious example is time. Airlines often offer reduced fares for round-trip flights that include
a Saturday night stay. This permits people to distinguish between pleasure and work visits.
Tourist demand 1is highly elastic, while business travellers face significant time constraints.
Similarly, rates that differ depending on the time and date of departure may account for
congestion, but they can also be used to distinguish between customers with varying demand
elasticities.34

Bundling or tying is another practise that is often highlighted as an example of third-degree
pricing discrimination. Stigler identified sales that mix two items as an effective technique of
discrimination. Such sales enable the company to discriminate between consumers interested in
both commodities and those interested in just one.Package sales, which include transport and
lodging, enable visitors to pay less for both services than if they were purchased separately. These
examples show that market segmentation may be much more complicated than just validating
IDs. Strategies that do not depend on rigorously verifiable knowledge, on the other hand, may be
undone by arbitrage among persons or 'inside’ the individual.

Jules Dupuit, a French Ponts et Chaussées engineer, established the constraints that personal
arbitrage imposes on discriminatory pricing in the nineteenth century. He created an example of
price discrimination for a footbridge in his renowned paper on tolls. He assumed that many
employees would want to use the bridge, but that a uniform fee of one centime per user would
not be enough to pay construction expenses[9]-[11].

Dupuit proposed a discriminatory scheme based on clothing in an attempt to impose a special
workers' price that would be less than that paid by the rest of the population: 'for a crosser with a
cap or a smock or jacket, the toll is reduced to lc." instead of Sc. for the other travelers.
However, he also states that 'it is extremely possible that revenues will be lowered since some Sc.
crossers will benefit from the price drop that was not intended for them. To prevent this possible
arbitrage, he advocated limiting the price drop to particular times of day or requiring workers to
submit their pay stubs. The next section provides a thorough study of techniques that enable the
firm to avoid personal arbitrage.
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ABSTRACT:

The Core-Periphery Model is a theoretical framework that looks at how economic growth is
organized spatially in a global setting. The link between core regionsthose with advanced
economic activityand peripheral regionsthose with less advanced economiesis examined by this
model. The center generally has access to greater levels of technology, infrastructure, and
markets, but the periphery has difficulty luring investments and generating sustained
development. The dynamics between the core and periphery are significantly shaped by
globalization, commerce, and capital movements.

KEYWORDS:
Core, Periphery, Economic Development, RegionalDisparities, Globalization, Trade.
INTRODUCTION

In the core-periphery paradigm, the equilibrium geographical structure of economic activity is
not clearly and simply expressed by welfare studies.Because farmers in the periphery always
choose dispersion and farmers and workers in the center always favor agglomeration, none of the
two conceivable equilibriaagglomeration or dispersionis dominated by Pareto. Chariot et al.
(2006) use compensation mechanisms proposed in public economics to assess the social
desirability of a change, using market prices and equilibrium wages to compute the
compensations to be paid either by those who benefit from the change (Kaldor), or by those who
would be harmed by the change (Hicks), in order to compare these two market outcomes[1]-[3].

They demonstrate that agglomeration is favored to dispersion if transportation costs are
sufficiently low because farmers and employees in the center can pay farmers remaining in the
periphery. The latter, however, are unable to pay the farmers and laborer’s who would choose to
make up the core. This suggests that, in terms of the two criteria, none of the two configurations
is preferable over the other. Such ambiguity might be seen as the ‘syntheses of opposing
viewpoints that have prevailed in a field that is rife with contentious discussions.

The independent welfare assessments presented here do not provide a clear and concise
explanation of the equilibrium geographical distribution of economic activity in the core-
periphery model.Because farmers in the periphery always choose dispersion and farmers and
workers in the centre always favour agglomeration, none of the two conceivable equilibria—
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agglomeration or dispersion—use compensation mechanisms proposed in public economics to
assess the social desirability of a change, using market prices and equilibrium wages to compute
the compensations to be paid either by those who benefit from the change , or by those who
would be harmed by the change (Hicks), in order to compare these two market outcomes.

They demonstrate that agglomeration is favored to dispersion if transportation costs are
sufficiently low because farmers and employees in the center can pay farmers remaining in the
periphery. The latter, however, are unable to pay the farmers and laborer’s who would choose to
make up the core. This suggests that, in terms of the two criteria, none of the two configurations
is preferable over the other. Such ambiguity might be seen as the ‘syntheses of opposing
viewpoints that have prevailed in a field that is rife with contentious discussions. The
independent welfare assessments presented here do not provide a clear and concise explanation
of the equilibrium geographical distribution of economic activity in the core-periphery model.

Because farmers in the periphery always choose dispersion and farmers and workers in the center
always favour agglomeration, none of the two conceivable equilibriaagglomeration or
dispersions dominated by Pareto. Charlot et al. (2006) use compensation mechanisms proposed
in public economics to assess the social desirability of a change, using market prices and
equilibrium wages to compute the compensations to be paid either by those who benefit from the
change (Kaldor), or by those who would be harmed by the change (Hicks), in order to compare
these two market outcomes.

They demonstrate that agglomeration is favored to dispersion if transportation costs are
sufficiently low because farmers and employees in the center can pay farmers remaining in the
periphery. The latter, however, are unable to pay the farmers and laborer’s who would choose to
make up the core. This suggests that, in terms of the two criteria, none of the two configurations
is preferable over the other. Such ambiguity might be seen as the ‘syntheses of opposing
viewpoints that have prevailed in a field that is rife with contentious discussions.

Specific social welfare functions may be used to address this ambiguity.Charlot et al. take into
account the CES family, which includes the utilitarian and Rawlsian criteria as polar examples,
as encapsulating various views towards inequality among people. As may be predicted, social
values have a significant impact on the relative benefits of agglomeration. Agglomeration
(dispersion) is socially beneficial if society does not care much about individual inequality once
transit costs are below (above) some threshold, the value of which depends on the basic
economic variables. Despite the fact that these conclusions are founded on social preferences that
are defined by individualistic utility, it is important to note that they lead to policy suggestions
that might be seen as regionally specific. This is because, as shown by Duranton and
Monastiriotis (2002) for England and for France, the market generates income distributions that
are greatly differed within the core-periphery structure and that correspond to similarly opposed
distributions of abilities across areas.

Since the overall surplus is calculated as the sum of the individual utilities across regions and
worker groups, one may go even farther when individual preferences are quasi-linear. In this
situation, several definite and inferential conclusions may be drawn off, concentrating labour in
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one area does not always benefit them. As was already said, they do not take into consideration
how their movement would affect their communal wellbeing, which often differs from their
individual welfare. This difference results from both the increased rivalry that affects pricing and
wages, on the one hand, and the bigger size of the regional markets for both goods and labor, on
the other. Therefore, the net effect is a priori unknown.

However, it has been shown that the net effect is adverse when transit costs assume intermediate
levels. Agglomeration produces very cheap prices, which in turn produce extremely low wages,
indicating that the collective advantages associated with agglomeration do not allow for any
recompense for the resultant societal losses. The market answer and the societal ideal, however,
both call for the agglomeration of the produced sector when transportation costs are very low.
This indicates that the overall surplus is sufficient to improve the standard of living for both the
core and the periphery.

Long run costs

Up to this point, we have only spoken about short-term expenses. Both the volume of variable
production components and the volume of capital goods are subject to change over the long term.
For industrial production, this can include investing in more machinery. It can include adding
more traffic lanes to the road infrastructure. Every amount of capital goods has a distinct
production capacity, a unique cost structure, and a unique set of cost curves.

A manufacturer must decide on the amount of his capital goods supply or production capacity in
order to determine the size of production for his company. This refers to figuring out the ideal
amount of traffic lanes for infrastructure. We refer to economies of scale when the average cost
level drops as size is expanded. Similar to this, there may be consistent returns to scale or
diseconomies of scale. Competition causes each firm to develop to a size typical for a certain
sector, a size where average costs are as low as possible, along with the introduction of new
businesses into the market or the exit of others.

A Growth Approach to Regional Disparities

One can question what the core-periphery paradigm means after we enable the manufacturing
sector to grow by allowing more firms and more kinds to enter the market. Finding out how
location and growth interact is now the key issue. More specifically, do regional differences
grow or shrink over time, and what are the major causes of such a change. The core periphery
model is grafted upon an endogenous growth model with an R&D sector, such those created by
Grossman and Helpman (1991), to address these concerns.

Workers are the only resource used by the R&D sector to create the patents that manufacturing
companies must acquire in order to access the market. In the core-periphery paradigm, the cost
of a patent is equal to the firms' fixed production cost. Consequently, there are currently a variety
of manufacturing companies. Farmers are paid the same regardless of whether they work in the
agricultural or industrial industries. Although the frame of reference is fairly similar to that of the
core-periphery model, additional problems are created as a result of employees' freedom to travel
back and forth between areas over time, which shifts where the R&D sector is located[4]—[6].
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Fujita and Thisse (2002) demonstrate that, in the steady-state, the overall number of patents,
varieties, and firms increases at a constant pace while the geographical distribution of the R&D
sector stays the same throughout time. The fluctuation in the number of variations, which varies
with the workers' geographical distribution, serves as an indicator of growth rate. In other words,
the geographical organization of the global economy affects its growth. The market result is such
that the whole R&D work is always focused into a single area while patents may be utilized
differently in either region. In addition, depending on the amount of transportation costs, the
manufacturing sector is wholly or partly agglomerated in the same location as the R&D sector.
As a result, the core-periphery model's cyclical causation is amplified by the presence of an R&D
sector, which is a powerful agglomeration factor.

This finding supports the idea that growth and spatial equity may be traded off. However, the
welfare study carried out by Fujita and Thisse supports the notion that the extra growth prompted
by agglomeration may result in a Pareto-dominant outcome, in contrary to what the analysis of
the core-periphery model predicts.Innovation specifically moves more quickly as the economy
shifts from dispersion to agglomeration.

There is little doubt that farmers who reside in the center of the economy are better off than those
who do so. Agglomeration increases growth and improves everyone's situation, yet the distance
between the center and the periphery widens. As a result, agglomeration results in regressive
effects on spatial equality, with one area being much wealthier than the other. Widening welfare
disparities may need corrective measures, but these measures might harm growth and, thus,
reduce individual welfare. Finally, take note that regional income disparities once again reflect
the geographical distribution of skills and occupations.Core and peripheral welfares vary because
agglomerating the R&D sector allows it to promote quicker development, which results in more
benefits[7], [8].

The Bell- Shaped Curve of Spatial Development

Workers are presumed to have the same preferences in the previous section. Although this
assumption is widespread in economic modelling, it is exceedingly improbable that all people
who have the capacity to move would respond to a certain "economic gap" across locations in
the same manner. Some individuals have a strong sense of loyalty to the place they were born,
and they choose to remain there even if moving somewhere would ensure them a greater level of
living. In the same vein, life events like marriage, divorce, and the like have a big impact on
people's choice to move.

Finally, keep in mind that different places have different natural and cultural characteristics,
while individuals place different values on local and cultural facilities. Individuals often have
unique preferences for such qualities, therefore when potentially mobile employees decide
whether to migrate or not, non-economic factors are important. In instance, as discussed in
hedonic models of migration, workers tend to pay greater attention to the non-market aspects of
their area until individual welfare levels reach sufficiently high via the constant growth in
income.
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It turns out that using discrete choice theory, which aims to predict the aggregate behaviors of
individuals facing mutually exclusive choices, it is possible to identify the aggregate impact of
individual motivations on the spatial distribution of economic activities despite the fact that they
are difficult to model due to their multiplicity and frequent non-observability. In other words, the
aggregate matching between people and areas may be captured using a discrete choice model.
Based on this concept, Tabuchi and Thisse (2002) integrated the discrete choice theory logit
model with the previously sketched core-periphery model to analyses the effects of heterogeneity
on migratory behaviour. Interregional migrations slowdown in such circumstances, leading to a
totally different worldwide pattern: the industry exhibits a smooth bell-shaped curve of
geographical growth.

Industry share

unstable equilibrium stable egquilibrium

0 # Transport costs
Figure 1: Represent the Transport costs and industry share when labor is imperfectly
mobile.

extremely excellent fit with their own region and decide against migrating. The industrial
industry progressively disperses after reaching a peak. This is due to the fact that, as
transportation costs decline, the non-economic variables that influence residential site choice
become more important and supplant the economic dynamics emphasized by NEG. Because of
this, there is a bell-shaped connection between the amount of spatial concentration and the level
of transportation expenses.

Additionally, as the population gets more varied, the area over which this curve develops
narrows, reiterating the significance of the kind of labor mobility. As a result, idiosyncratic
influences in migration decisions exert a powerful force of dispersion and transform the overall
distribution of destination choices into a bell-shaped curve[9]-[11].

CONCLUSION

The Core-Periphery Model is a theoretical framework that clarifies how economic development
is spatially organized and how regional differences exist in a global setting. It looks at how the
more developed core regions interact with the less developed periphery regions. According to the
model, trade, capital flows, and globalization all tend to concentrate economic activity and
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resources in the center, resulting in differences in infrastructure, income, and overall
development between the center and the periphery. The core regions profit from their access to
cutting-edge markets, technology, and infrastructure, while the periphery regions struggle to
draw in investment and see long-term economic growth. For the purpose of reducing income
inequality and boosting overall prosperity, this model emphasizes the significance of resolving
geographical inequalities and putting into place policies that support inclusive development.
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