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In special event evaluation, given the shift away from standard economic impact analysis based on
input-output modeling, increased attention is being paid to the roles that computable general equilib-
rium modeling (CGE) and cost—benefit analysis (CBA) can play in event evaluation. This article ana-
lyzes the strengths and limitations of CGE and CBA in the context of event assessment. A “hybrid”
approach is outlined which includes a role for the advantages of both techniques to be included in
the evaluation process. The issues addressed are theoretically important for both impact and benefit
estimation, while having significant practical implications for event assessment.
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Introduction

Special events are widely recognized to have
a range of impacts—economic, social, and envi-
ronmental. Increasingly, event assessment is used
by policy evaluators such as public sector finance
departments to inform policy makers whether
allocating resources in support of some event is
appropriate and, if so, to what extent. To make
informed choices, public sector agencies increas-
ingly demand greater rigor in evaluation techniques

(Ministry of Business Innovation and Employment,
2013; Victorian Auditor General Office [VAGO],
2007). Where public funds are used to support an
event, the cost of these funds must be compared
to the expected benefits. Ideally, governments
should fund events only if they create net ben-
efits, especially if the event would not otherwise
take place. The problem faced by researchers is
to provide techniques that give accurate results,
while at the same time having practical use for the
different stakeholders.
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Three main approaches to the economic evalua-
tion of special events may be distinguished. These
are: standard economic impact analysis (EIA),
computable general equilibrium (CGE) modeling,
and cost-benefit analysis (CBA). Despite substan-
tial differences between these approaches, rela-
tively little by way of rigorous examination of the
theoretical aspects of evaluation of special events
has been undertaken.

Standard ElA takes event-related injected expen-
diture to generate direct and secondary (indirect and
induced) effects, leading to estimates of increases
in economic activity within the host destination.
Standard EIA traces the flows of spending associ-
ated with tourism activity in an economy through
business, households, and government to identify
the resulting changes in economic variables such
as sales, output, government tax revenues, house-
hold income, value added, and employment. The
relationship between injected expenditure and
output, income, value added, and employment can
be described by multipliers, the size of which
will depend importantly upon the type of model
used to estimate the impacts (Dwyer, Forsyth, &
Spurr, 2004, 2005, 2006). Over the past decade,
standard EIA approaches to the economic evalua-
tion of special events (Crompton, Lee, & Shuster,
2001; Frechtling & Horvath, 1999) have been
heavily criticized for their use of input—output
(1-0) models with unrealistic assumptions, nar-
row focus, exaggerated estimates of impacts, and
their lack of a welfare measure to inform pub-
lic policy (Dwyer, Jago, & Forsyth, 2016; Jago
& Dwyer, 2006). In the sport management lit-
erature (Kesanne, 2005; Matheson, 2002), criti-
cisms are made of standard EIA but there seems
to be a general lack of awareness of the exis-
tence or potential of CGE modeling as a tool for
resolving many problems faced in evaluation of
sports events.

Increasingly, event researchers now employ CGE
models for event evaluation, particularly for larger
events (Bohlmann & van Heerden, 2008; Li, Blake,
& Thomas, 2013; Madden, 2006). CGE models
represent best practice in assessing the economy-
wide economic impacts of changes in visitor expen-
diture (Burfisher, 2011; Dwyer, 2015a, 2015b).
Like EIA, CGE models simulate the effects of
an event-related expenditure shock on economic

variables, such as GDP, prices, wages, income,
employment, and investment in the event destina-
tion. Unlike standard EIA, CGE models recognize
that the greater resource requirements associated
with event-related expenditure are likely to result
in lower resource use, and output, in other areas
of economic activity. Prices for goods and services
used as inputs including wages, may be bid up,
discouraging production of other goods and ser-
vices. For open economies with flexible exchange
rates, increased event-related spending by foreign
visitors puts upward pressure on the exchange
rate, discouraging exports and economic activity in
import-competing sectors.

The third approach, CBA, is a comprehensive
economic appraisal technique that compares all the
benefits associated with an event with the associ-
ated costs present and expected in the future. The
objective of CBA is to assess if a destination econ-
omy is better or worse off due to hosting the event,
estimating the community welfare effects in mon-
etary (e.g., dollar) units (Boardman, Greenberg,
Vining, & Weimer, 2011; Fuguitt & Wilcox, 1999).
A welfare effect is simply any cost or benefit expe-
rienced by a member of the relevant community.
CBA is concerned with measuring the change in all
sources of economic welfare, whether occurring in
markets or as implicit values. These include ben-
efits and costs experienced by consumers and pro-
ducers of the event(s), as well as by other members
of the community who may be neither consumers
nor producers of these events but who, as third-
party participants, nevertheless experience the costs
and benefits (Dwyer, 2012). For a special event to
be socially acceptable, the sum of the (social and
private) benefits must exceed the sum of the (pri-
vate and social) costs to society, and represent the
best use of limited funds, when alternative calls on
these funds exist. Studies employing CBA for event
evaluation include V8 racing cars (ACT Auditor
General, 2002); Eurovision (Fleischer & Felsenstein,
2002); Vancouver Winter Olympics (Shaffer, Greer,
& Mauboules, 2003); Melbourne Formula One
Grand Prix (VAGO, 2007).

Despite its solid grounding in economic the-
ory and applied welfare economics, CBA has
not received the attention that it deserves, either
in theoretical discussion of event evaluation or
in event assessment exercises (Abelson, 2011,
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Dwyer, 2012). This omission is intriguing, given
that CBA takes serious account of resident val-
ues in event assessment in contrast to EIA and
CGE approaches which, with few exceptions
(e.g., Blake, 2005), treat resident expenditure as
simply “transferred money” having no economic
welfare effect.

The primary objective of this article is to pro-
vide guidance to researchers and policy makers
as to the relative advantages and limitations of
the two major approaches to evaluating special
events—CGE modeling and CBA—and to explore
ways in which the advantages of each approach
can be combined in a synergistic way. Histori-
cally, an important reason for treating CGE and
CBA as entirely separate approaches is that CBA
is a partial equilibrium approach to event assess-
ment while CGE represents a general equilibrium
approach. However, the widespread use of neo-
classical microfoundations for general equilibrium
modeling suggests that this may be a time for reap-
praisal of practice. Newer CGE models, with wel-
fare functions, address some of the earlier concerns
about use of such models to inform policy deci-
sions, including the extent of public support for the
holding of an event (or events) (Blake, 2005). It is
argued herein that if this attempt to merge aspects
of the two approaches is successful, it promises to
transform the event assessment literature both in
its theoretical orientation and in stakeholder “best
practice” evaluation.

The structure of the article is as follows. Sec-
tion two identifies the essential elements of both
approaches in the context of their application to
assessment of the same large event—the 2005 For-
mula One Grand Prix, held in Melbourne, Austra-
lia. Section three discusses the main differences
between the CGE and CBA approaches as well
as identifying some common elements. Section
four outlines options for event evaluation includ-
ing an “ideal” approach that draws upon a detailed
CGE model, but also on CBA approaches to han-
dle aspects that are not addressed by the model.
A second-best approach is also outlined involving
an assessment strategy given certain data limita-
tions. The article concludes with a discussion
of the policy implications of the recommended
approach and an agenda for further research in
event assessment.

Essential Elements of CGE and CBA:
Assessment of a Formula 1 Grand Prix

A useful way to illustrate the differences between
CGE and CBA in event assessment and to provide
a basis for our arguments below is to consider how
each technique may be used to assess the same
event and what types of outcomes result. This issue
is of particular interest to the city of Melbourne,
which is one of many cities worldwide that uses
special events to leverage its destination marketing
strategy (Richards & Colombo, 2017) In 2007, the
VAGO (2007), addressing the problem of the ideal
approach to the assessment of larger scale events,
commissioned both CGE modeling as well as a
CBA of the 2005 Formula One Grand Prix, held
in Melbourne.

CGE simulations of the race found that event-
related expenditure of $58.4 million injected into
the State of Victoria from interstate and overseas
generated positive macroeconomic consequences,
with real gross state product (GSP) up by $62.4
million, increased state taxes $3.5 million, and 400
new jobs in the State (full-time equivalents). In
contrast, a CBA of the same event estimated total
costs to be $69.8 million, compared to total benefits
of $63.1 million, yielding a net loss (costs exceed
benefits) of $6.7 million (VAGO, 2007).

Although the benefits and costs and economic
impacts were all valued in 2005 dollars, unfortu-
nately no attempt was made to analyze the sources of
the differences in the two measurement techniques.
Thus, stakeholders are left with two apparently
conflicting results from the same event—positive
net impacts from CGE modeling versus negative
net benefits from the CBA. In seeking to resolve
this seeming conflict we first provide a brief over-
view of the key elements of each technique applied
to assessment of the Grand Prix.

CGE Modeling

The CGE model used in the Grand Prix evalu-
ation comparison study was the Monash Multire-
gional Forecasting (MMRF) Model (Adams, Dixon,
Parmenter, Giesecke, & Horridge, 2010). MMRF
is a multiregional CGE model of Australia’s eight
regional economies—six States and two Territories.
MMRF generates outputs at the macroeconomic
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(state and national) level by industry. At the state
level, there is detailed modeling of the behavior
and interactions of five types of economic entities:
industries, investors, households, governments, and
foreigners. MMRF can be configured to run in one
of two modes: comparative static mode or recur-
sive dynamic (year to year) mode. In comparative
static mode, as employed in the assessment of the
economic impacts of the Grand Prix, MMRF indi-
cates the effects of the specified policy change over
a short-run or long-run time span, depending on the
closure chosen.

The fundamental assumptions employed in the
analysis of the Grand Prix are that labor is mobile
between state economies, that real public con-
sumption expenditure is assumed to move with
real private consumption expenditure in response
to the activity associated with the Grand Prix, that
real consumption is assumed to change in line with
changes to real income available to residents, and
that industries that benefit from the Grand Prix
(e.g., accommodation sector) will receive increased
capital (at a fixed rate of return) compared with
industries that do not benefit (VAGO, 2007).

Figure 1 displays the main types of economic
impacts resulting from the CGE simulations of
the 2005 Grand Prix, and their direction. Sensitiv-
ity analysis was applied to estimate high, medium,
and low effects. The size of these depended upon
assumptions regarding the amount of resident-
displaced expenditure on other goods and services
and on factor constraints and their impacts on prices
and wage rates. The assumptions made affected
the size rather than the direction of the changes
in economic variables.

Direct Impacts

The direct impacts comprise the event-related
expenditure injected into the event location (the
state of Victoria). Injected expenditure comes
from several sources—visitors, media, participants,
sponsors, etc. Consistent with best practice event
assessment, it is assumed that all expenditure by
Victorians on Grand Prix-related goods and ser-
vices is sourced by reducing expenditure in equal
amounts on other goods and services (Jago &
Dwyer, 2006). Thus, the estimated gross expen-
diture associated with the event was adjusted to

eliminate the expenditure of residents (because
it is not injected expenditure). Also, not counted
was the expenditure of time switchers and casu-
als (event attendees who did not visit Melbourne
specifically for the Grand Prix). However, the addi-
tional expenditure of visitors who prolonged their
stay in Victoria because of the event (extenders) is
added to the injected expenditure total.

In staging the Grand Prix, the organizer makes
“out of state” purchases (leakages from Victoria)
and receives revenues from other states (inflows to
Victoria). Sponsorships from external sources add
to the injected expenditure while monies leaking
out of the state economy (the net import expen-
diture arising from Grand Prix operations) must
be deducted from the total injected expenditure
amount.

Surveys revealed that many residents departed
the state to avoid the Grand Prix, diverting expen-
diture away from the state (repulsion effect). The
size of any such effect depends importantly on
expectations regarding the social and environmen-
tal effects of the event.

State-Wide Economic Effects

The extent to which the extra expenditure on
goods and services in Victoria results in extra GSP
in the short run depends on how much is met by
additional local production (due to spare capac-
ity or by employing extra labor) and how much is
met by imports of goods and services from outside
Victoria. As shown in Figure 1, the macroeco-
nomic consequences for Victoria are positive with
real GSP up by $62.4 million, and real consump-
tion increasing by $16 million. The number of new
jobs created is estimated to be 400. Increases are
experienced in investment, private, and public con-
sumption and net taxation revenues to the state. The
overall increase in foreign exports from Victoria is
less than the direct stimulus to Grand Prix exports,
due to the real appreciation of the Australian dollar
exchange rate, which puts downward pressure on
other exports from Victoria.

Nationwide Economic Effects

The modeling indicates that the Grand Prix was
associated with a substantial shift of resources and



EVALUATING SPECIAL EVENTS

Expenditure by visitors prolonging stay
Expenditure by the media

Sponsorships
less outflows from organiser budget
less repulsion effects

Direct Impacts on State ($Smillion)

Expenditure by additional non- local tourists

Expenditure by drivers, teams and officials

= Total Net Injected Expenditure (Total Direct Impact)

State-wide economic effects ($million)

Nationwide economic effects ($ million)

Gross state product (GSP) +
Private investment +
Private consumption ~ +
Public consumption ~ +
State tax receipts +
Employment positions +

Gross domestic product (GDP) +
Private investment -
Private consumption -
Public consumption -
National tax revenue ~ +
Foreign export volume +
Current account balance -
Employment positions 0

Industry Effects
Gains to all industries within state

Relatively large increases to output and
employment (%) occur in air passenger services,
road passenger services, and hotels, cafes,
accommodation

Industry Effects

Some industries will experience loss of output in
rest of Australia

Key industries impacted negatively in other states
are iron and steel industry, food drink and
tobacco, ship charter, and iron ore.
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Figure 1. CGE analysis of 2005 Formula One Grand Prix, Melbourne. Source:
Author construction based on VAGO (2007, section B). + indicates positive effect

and - indicates a negative effect.

economic activity from the rest of Australia (RoA)
to Victoria, reducing GSP in other states by $60.5
million in total. Overall, the event generated (a
small) $1.9 million increase in GDP in Australia
with negative effects on national investment and
consumption (private and public). Overall, the
event resulted in a slight increase in tax revenues
collected in Australia. The fall in consumption leads
to a fall in real national domestic “absorption” (the
sum of consumption, investment, and government
expenditure) relative to real gross domestic demand.
This allows for a small improvement in Australia’s
trade balance. Despite the trade-account improve-
ment, the current account balance still deteriorates
relative to its base case value. Nationally, there is
no change in total employment resulting from an
annual event since the long-run national employ-
ment is determined by demographic factors (birth

rates, death rates, etc.), which are unaffected by
the Grand Prix. This was a time of very low unem-
ployment in Australia. These results contrast with
those of standard EIA, which always have positive
effects on jobs both in the short and long run.

Industry Effects

Most industries in the state increase their out-
put (relative to base case values) with no industry
suffering a decline. This reflects the presence of
positive-induced income effects within the State
(i.e., higher GSP leads to more consumer spend-
ing), which ultimately benefits all industries. The
industries that gain most from the Grand Prix are
those that directly supply goods and services to
visitors. The key industries in Victoria that expe-
rienced relatively high increases to employment
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(in percentage terms) arising from the Formula 1
Grand Prix are air passenger services, road passen-
ger services, and hotels, accommaodation, cafes.

For RoA, the Grand Prix crowds out activity in
various other industries, because it diverts expen-
diture into Victoria from elsewhere in Australia.
Additionally, the negative effects of real exchange
rate appreciation erode the price competitiveness
of traded-goods industries throughout Australia.
The key industries impacted negatively in respect
of output and value added in other states are food,
drink, and tobacco, hotels, cafes, accommodation,
iron and steel, and other services.

Cost-Benefit Analysis (CBA)

Applied welfare analysis in the form of CBA
seeks to answer the question: when is society’s
welfare improved by holding the event, given the
investment alternatives under consideration? Ben-
efits are measured as the additional consumer, pro-
ducer, and labor surplus of a given option over the
“do nothing” or “no event” case. Costs are mea-
sured by “opportunity cost”—what people or a
society give up by investing capital and employing
workers in event-related activities as opposed to
the best alternative.

Figure 2 lists the types of costs and benefits
associated with the 2005 Formula One Grand Prix.

Costs

In general, the amount spent on producing the
Grand Prix is the cost of resources employed.
The cost of employing capital, land, and labor
for the event is the value of what those economic
resources could have produced in their best alter-
native use. Unless the event employs capital, land,
and labor that would otherwise be unemployed,
the full construction and operating cost of the
event is a cost in the CBA. Event construction
and operation costs according to the accounts of
that Australian Grand Prix Corporation (AGCP)
were $68.1 million. Other event-related costs
incurred by government agencies such as road
agencies, police, ambulance, fire brigade, and state
emergency services, totaling $0.5 million, were
estimated from government accounts. Commu-
nity costs can include items such as disruption to

business and resident lifestyles, loss of park uses
and amenity, traffic diversion and congestion, road
accidents, crime, litter, noise, crowding, property
damage, environmental degradation, vandalism,
air/water pollution, and carbon footprint. Effects
that cannot reasonably be quantified in mon-
etary terms should not be ignored in a CBA. If
the externalities are unable to be quantified, they
should at least be identified and explained to deci-
sion makers. In the CBA study that was under-
taken, temporary loss of park uses and amenity,
traffic diversion, and congestion were estimated
at $1.2 million by imputed valuation concerning
effects on property values and costs of travel time
(VAGO, 2007).

\Volunteers who generally take leave from their
employment to provide services at the event are
not included in these costs. Although there would
be a cost to the community through their involve-
ment in the event in terms of lost production, it is
difficult to provide reliable cost estimates in most
situations.

Benefits

Four main types of benefits to Victorians from
the Grand Prix were estimated in the CBA.

Visitor and Sponsor Payments to the Event Orga-
nizer, AGPC. The ticket sales and sponsor revenue
received by the AGPC (exclusive of goods and ser-
vices tax payments) are a benefit to the Victorian
taxpayer in that they offset the costs incurred in
staging the Grand Prix and reduce the size of the
Victorian Government subsidy to the Grand Prix.
Visitor and sponsor payments to the AGPC, from
its accounts, were $52.4 million.

Consumer Surpluses to Households. For many
events, the price that residents are willing to
pay to attend the event exceeds what they are
required to pay to attend. Whenever the price that
event attendees are willing to pay exceeds what
they are required to pay (which could be zero),
they experience a net gain or “consumer surplus,”
implying a net gain to residents from holding the
event. Assumed central case, based on an ear-
lier study by ACT Auditor General (2002), was
that consumer surplus was 10.8% of ticket sales
to Victorians. This yielded a benefit estimate
of $3.4 million.
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Costs

e Social and environmental costs $1.2m

Total Costs = $69.8 m

Benefits

revenue and media payments. $52.4 m.

benefits

work undertaken and taxes paid. $1.7 m

Total Benefits = $63.1 m

e Capital expenditures on event-related infrastructure

e Operating expenditures (e.g., event management and staging, recurrent engineering, marketing/
promotion and catering, administration $68.1 m

e Other event-related costs incurred by government agencies $0.5 m

e Payments to event organizer (AGPC). Includes ticket revenue, sponsorship and advertising

e Consumer surpluses of local households derived from attending the event. $3.4 m

e  Consumer surpluses of local households from attending associated offsite events/activities (e.g.
satellite events, public screenings and off-site entertainment such as street parades). $1.9 m

e Other benefits to local households from indirect enjoyment of the event. These include the pride
and excitement that many residents derive, irrespective of any direct or indirect participatory

e Business (producer) surplus -returns to locally owned capital associated with the event. $3.7 m

e Labor surplus - the net benefits associated with event-related employment, after compensation for

Figure 2. Cost-benefit analysis of 2005 Formula One Grand Prix. Source: Based on VAGO (2007,
section A). The estimates receive more detailed justification in the report.

Other Consumer Benefits (e.g., Benefits of Par-
ticipating in Related Off-Site Events). Indirect
participation at related (off-site) activities (pro-
cessions, displays, entertainments) indicates that
residents also derive benefits from these activities.
Because they would not exist in the absence of the
event, they must be counted as benefits to residents
in addition to the consumer surpluses from event
attendance itself. This was estimated to be $1.9 mil-
lion, with assumed $10 consumer surplus for each
of 190,000 residents of Victoria who participated in
off-track events.

Benefits Accrue to Residents who may not Attend
any Event-Related Activities. Residents may attach
value to the positive experiences that an event

brings to others, whether users or nonusers. The
values that others are perceived to attach to an
event can, in principle, cover a substantial range
including symbolic, educational, aesthetic, politi-
cal, spiritual, lifestyle, prestige, community pride,
social cohesion, etc. These nonuse values may well
comprise an important part of the social valuation
of an event (Dwyer & Forsyth, 2017), but were not
estimated in the Grand Prix CBA.

Business (producer) surplus (loss) comprises
the net returns to locally owned capital associ-
ated with the event. This is the difference between
the value of the expanded output and the cost of
the factors of production where their cost reflects
their value in alternative uses. The extent of any
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business surpluses accruing to Victorian busi-
nesses depends crucially on whether there is spare
capacity at the time of the Grand Prix. The CBA
estimated business surplus accruing to Victorian
businesses during the event to be $3.7 million
based on earlier research by Dwyer et al. (2005),
that calculated a business surplus of 13.5% of inter-
national and interstate expenditure, other than on
ticket purchases.

Unemployed or underemployed workers can be
hired on a casual basis to meet the extra demand
for goods and services associated with an event.
Labor surplus is the difference between the wage
received and the so called “transfer payment” that
they would receive in alternative employment. This
recognizes that workers, as an input to the busi-
ness activity that may be stimulated by an event,
may make a surplus over the wage for which they
would be willing to work. In the CBA of the Grand
Prix, labor surpluses were estimated at $1.7 mil-
lion, based on research by Dwyer et al. (2005) that
3% of the expenditure derived from international
and interstate visitors other than on tickets is a
surplus, adjusted for crowding out.

More detailed discussion of the formulae for
estimating the surpluses that are likely to accrue to
businesses and labor because of holding an event
can be found in Dwyer and Forsyth (2009) and
Dwyer et al. (2016).

Social and environmental benefits (and costs)
that are known to exist but cannot be precisely iden-
tified and accurately quantified, let alone valued
are referred to as “intangibles.” For example, these
might include the capacity of special “themed”
events to improve “destination image,” “branding,”
or “community pride.” A CBA should attempt to
value whatever can be quantified and valued reli-
ably within the resource constraints of the situation
(Dwyer, 2012). The CBA of the Grand Prix did not
measure the follow-on benefits of future visitors to
the tourism industry (brand benefit) or any ongo-
ing (legacy) benefits from construction of assets for
the event. To assess whether there was a long-run
tourism effect, the outcomes of the Grand Prix as a
marketing instrument would need to be evaluated.
The CBA of the Grand Prix also omits estimation
of the benefits and costs arising from distortions in
the economy arising from the presence of terms of
trade effects, market power, taxes and subsidies,

government revenue effects, labor market effects,
foreign exchange effects, and the existence of
externalities (Dwyer & Forsyth, 1993). These types
of distortions, which exist to varying degrees in
all economies, affect the net benefits from visitor
expenditure. They are unlikely to have had much
influence on the bottom-line net benefit assessment
of this event but may be relevant to the assessment
of other large events depending on the destination.

In assessing the net benefit from the 2005 Austra-
lian Formula 1 Grand Prix, where reliable information
was not available, best estimates and proxies were
used as a substitute. The analysts applied a sensitiv-
ity analysis to the estimates of Victorian consumer
surplus and Victorian business and labor surpluses to
assess whether arguable ranges of the estimates for
these items would make a significant difference to
the overall net benefit. The estimated net loss ranged
between $3.0 million and $10.4 million. Best esti-
mates were that the costs of producing the 2005 Grand
Prix event were $69.8 million, while the estimated
benefits were $63.1 million. This yielded an esti-
mated net benefit (cost) of $—6.7 million for the items
included in this CBA.

Essential Differences Between CGE and CBA

The event assessments outlined above, using
either CGE and CBA, are representative of the
main elements of each technique. Figure 3 sum-
marizes the key types of information included and
excluded by the CGE and CBA approaches to event
assessment.

Although there are several points of difference
between CGE and CBA approaches to event eva-
luation, it will be argued below that in several respects,
the two techniques are not as distinct as Figures 1, 2,
and 3 and the research literature might suggest. To the
extent that the best aspects of each approach can be
preserved in event assessment, progress toward the
formulation of a hybrid model can be made.

The Objective of the Evaluation

The objectives of the two assessment techniques
are quite different. Historically, CGE (without a
welfare measure) has been used to determine the
economy-wide economic impacts of the injected
expenditure associated with a special event. In
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CGE Approach

CBA Approach

Information included

e State and nationwide economic impacts
(GDP/GSP, employment, price changes, wage
rate changes, taxation changes, etc.)

output and value added of different industries
e Some environmental impacts. ‘Green’ models

analysis
e  Welfare measure can be included

e Industry interactive effects. Details of changes in

include enhanced capabilities for environmental

Information included

e Resident consumer surpluses (direct and
indirect)

Business surpluses

Labor surpluses

Social costs and benefits

Environmental costs and benefits

Information excluded

e Resident event-related expenditure (treated as
‘transferred expenditure, but can be included)

e social impacts (except for job creation)

e (some) environmental impacts

e ‘Intangibles’ (destination branding value etc.)

Information excluded

e event impact on economic variables (GSP,
Tourism Industry Output etc.)

e industry interactive effects

e Economy wide externalities (e.g. carbon
emissions)

e Distributional effects

e Induced employment numbers

e ‘Intangibles’

Figure 3. Types of information included and excluded on the two approaches.

contrast, CBA attempts to estimate the net benefits
to residents associated with the event (the surpluses
generated by the event accruing to consumers
and wider community members, businesses, and
workers).

In its focus on injected expenditure as the
source of economic impacts, CGE modeling (and
of course standard EIA) typically excludes resi-
dent values of events from the assessment process,
treating resident event-related expenditure merely
as “transferred expenditure” (Dwyer et al., 2016).
How this exclusion of resident willingness to pay
for event attendance harmonizes with views of the
importance of events to local communities is gener-
ally ignored by theorists and practitioners alike. If
the CGE modeling is to estimate the net benefits to
society from holding the event, it is necessary for
the technique to include a welfare measure of the
net benefits and costs. Destinations that neglect the
importance of special events to their own residents
cannot be expected to make informed decisions
regarding either an appropriate “events budget” or
appropriate levels of funding for particular events
that may be proposed.

In contrast, in CBA the estimation of resident
benefits is central to the assessment exercise.

However, there is no accepted way of handling
injected expenditure with CBA, and this technique
does not provide any means of measuring event-re-
lated economic impacts. This is a serious limitation
of CBA, because many events are targeted towards
visitors to a region and visitor expenditure gener-
ates economic impacts, including employment
creation (ACT Auditor General, 2002). Although
estimation of economic impacts does not address
the bottom-line question as to whether the destina-
tion gains from the event overall, this information
provides useful knowledge to policy makers and
event organizers regarding the effects of alternative
resource allocation, policy, management, or tour-
ism development strategies.

Partial Versus General Equilibrium

CBA is a partial equilibrium approach. Partial
equilibrium analysis examines the effects of policy
action in creating equilibrium only in that particu-
lar sector or market that is directly affected, ignor-
ing its effect in any other market or industry. Thus,
CBA typically measures only the surpluses asso-
ciated with direct or “first-round” effects of some
expenditure shock to a destination.
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However, there are likely to be impacts elsewhere
in the economy that flow from the event and that
should be considered in costs and benefits measure-
ment (Dwyer et al., 2016). The statewide, nation-
wide, and industry effects set down in Figure 1
are the “bottom-line” effects of a general equilib-
rium approach that accounts for changes in the rel-
evant economic variables, allowing for feedback
effects between different sectors. In principle, this
approach captures all the event-related effects,
direct and indirect. By setting up the economic con-
ditions whereby each market, sector, and household
reacts to changes in the economy, a CGE approach
can model a variety of possible scenarios to fit dif-
ferent event contexts (Dwyer, 2015a). Advances
in theoretical and computable general equilibrium
modeling have brought their conceptual founda-
tions more into line with standard microeconomic
constructs. This has reduced what has been, until
recently, the theoretical and empirical gap between
welfare measurements using either a partial or a
general equilibrium approach (Farrow & Rose,
2018; Hayashi, 2017). Given their greater flexibility
in identifying the indirect effects of demand shocks
to an economy, CGE models have been advocated
as a form of general equilibrium CBA (Broecker &
Mercenier, 2011).

Taxes and Subsidies

An event is both a buyer of inputs and a sup-
plier of outputs. In the presence of taxes and subsi-
dies for construction and operation of event-related
facilities, market prices may not accurately mea-
sure the opportunity costs, or shadow prices, of
inputs or outputs. To the extent that event facili-
ties are financed by distortionary taxes that cause
deadweight loss, this excess burden must be con-
sidered in estimating the net benefits of the event.
When there is expenditure by a foreign tourist who
pays a market price above the shadow price, there
is a net benefit to the host country. However, addi-
tional visitor expenditure used to purchase goods
or services that are subsidized by the government
imposes additional costs on the host economy,
because visitors pay less than the cost of supplying
the services to them. Shadow pricing can be used
in CBA to account for some of the more important
distortions.

In the Grand Prix case, as shown in Figure 2,
the CBA did not shadow price the costs to gov-
ernment agencies that effectively “subsidize” the
staging of the event, nor the expenditures of visi-
tors. In circumstances where this is undertaken, it
is important that industry interactive effects first be
determined to understand the bottom-line effects
that the event may have on composition of industry
in the destination.

Adding a Welfare Measure to CGE

Economists know that increased output is a ben-
efit only in so far as it produces surpluses to capi-
tal, land, or labor. Prices do not always reflect full
benefits from consumption or full costs of produc-
tion and thus may be unreliable as measures of the
well-being of an economy. Because changes in
output, GDP/GSP, income, and related economic
variables resulting from the holding of an event
reflect unadjusted market prices, they are an inac-
curate measure of the real net benefits accruing to
the destination (Dwyer, 2012).

The model employed in the CGE technique
comparison above does not include a welfare mea-
sure and so, despite producing “positive” eco-
nomic impacts, cannot inform event stakeholders
as to whether the state or nation has “gained” from
the holding of the Grand Prix. Essentially, this
would involve estimating the value of the gain in
economic activity less the cost needed to enable this
extra activity (Dixon & Rimmer, 2002; Dwyer et al.,
2016). To enable the addition to GDP/GSP gen-
erated by a special event, inputs are needed—
additional labor must be hired, additional capital
must be made available, more land will be alienated,
and more natural resources will be used up, with
attendant social and environmental costs.

A welfare measure is needed to give CGE
simulations clear policy significance. The building
blocks needed to develop a welfare measure are
normally already present in CGE models—there
are demand functions from which consumer’s sur-
plus can be calculated, cost and production func-
tions, and information about distortions such as
taxes (Dwyer, 2015a). The three metrics in com-
mon use are: equivalent variation (EV), compensat-
ing variation (CV), and Marshallian surplus. These
are usually developed in detail for consumers but
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can be applied to producers and factor suppliers
(Just, Hueth & Schmitz, 2004). For those CGE
models that include a welfare measure (Blake,
2005; Farrow & Rose, 2018), the results for
changes in welfare are listed in the same way as
results for changes in GDP, consumption, and other
variables. If a CGE model is to be used to estimate
the welfare gain or loss from an event, it is highly
desirable that the event be modeled by as a new
“industry,” buying inputs and selling to consum-
ers, both local and from outside the destination.
This would involve setting up a submodel with an
event “industry,” to enable an accurate estimate
of the gains and losses. In this way, the results
from the CGE model may be directly compared to
those of a CBA.

Distributional Issues

Many CBAs and CGE studies do not consider
distributional effects. Often this is because these
effects are not regarded as important by decision
makers. The CGE modeling of the Grand Prix iden-
tifies industry “winners” and “losers,” but does not
drill further down to assess the income gains and
losses to occupational groups or resident groupings
by location The CBA does not address distribu-
tional effects. Where distributional issues are identi-
fied, the most common approach is to summarize
them for the final decision maker (Boardman
etal., 2011).

Although CGE models can measure both initial
and ultimate incidence of event-related expendi-
ture on the community, a CBA can only handle
initial incidence. As stated above, CBA is a par-
tial equilibrium approach, which does not capture
the indirect economy-wide effects of the event.
Thus, if distributional effects are regarded as
relevant, it is not feasible to rely on a CBA as the
sole evaluation technique. Decision makers need to
know the ultimate incidence of the event impacts
which, typically, will be quite different from the
first-round effects. CGE models that have infor-
mation about different income groups or other
groups of interest can be used to estimate how
diverse groups are affected by the event. Even if
the primary evaluation technique is CBA, a CGE
approach can be used as a backup to explore
distributional questions.

Employment Issues

A special event is most likely to generate jobs
when local unemployment is high or other local
resources are idle (Boardman et al., 2011). A
CGE model can estimate the impact of an event on
employment numbers if it has a flexible labor mar-
ket. This assumption was made in the CGE mod-
eling of the Grand Prix summarized in Figure 1.
The potential for extra employment and business
income in Victoria comes from the expenditures of
interstate and overseas visitors to the Grand Prix.
The projected increase in full-time employment
related to the Grand Prix was estimated conserva-
tively at 400 for the state, but zero for the nation
(employment gained in Victoria is assumed to be
offset by employment lost elsewhere in Australia).

A CGE model can also provide detailed infor-
mation about changes in employment numbers in
different industry sectors. However, standard CGE
modeling does not have a means of valuing new
jobs created except if it counts the jobs as the use of
a resource whose price is the wage rate. Recently,
the theory of the shadow wage has carried over to
the CGE approach (Farrow & Rose, 2018). A CGE
model with a welfare measure can have a shadow
wage, and if there is existing unemployment in the
economy the shadow wage rate can be estimated
(Dwyer, 2015a).

In contrast, CBA has no means of estimating the
employment-creating effects of an event. However,
it does have a long tradition of using a shadow
price of labor, rather than the market wage, as the
appropriate cost of labor. As a rule, CBA assumes
that event-related resources would otherwise be
fully employed. This is most likely to be realistic of
skilled labor, which is relatively mobile. If circum-
stances are deemed to warrant the assignment of
shadow prices to the use of otherwise-unemployed
resources, the rationale for making such adjust-
ments must be carefully outlined and defended
(Fuguitt & Wilcox, 1999).

Most CGE models have a simple labor market, not
well suited to exploring questions of shadow pric-
ing of labor. Nevertheless, they can be useful in ana-
lyzing the possible sensitivities of the evaluation to
alternative labor market assumptions. Taken together,
the two techniques can, in principle, measure the
impact on jobs and value what the jobs are worth.
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Treatment of Externalities

Within the CBA approach, substantial progress
has been made in developing methods used to eval-
uate environmental and social impacts of demand
shocks (Atkinson & Mourato, 2008). In the CBA
of the Grand Prix, as shown in Figure 2, tempo-
rary loss of park uses and amenity, traffic diver-
sion, and congestion, were estimated by imputed
valuation concerning effects on property values
and costs of travel time. However, as a partial equi-
librium technique, CBA cannot by itself identify
the indirect impacts associated with event-related
expenditure or the associated externalities.

Although CGE modeling of the Grand Prix
ignored potential externalities, CGE can include
submodels that measure national/global externali-
ties such as greenhouse gas emissions (Adams,
Horridge, & Parmenter, 2000) as well as measures
of local externalities (e.g., noise costs). The micro-
economic literature, in its search for “plug-in val-
ues,” has developed various welfare measures using
value transfer functions to consider socioeconomic
or other factors (Boardman et al., 2011; Farrow
& Rose, 2018).

The extent to which a CGE model can value
externalities depends on its microeconomic data-
base and equations system. When it comes to a
question of policy evaluation, the level of disaggre-
gation is critical. Typically, the greater the degree
of aggregation, the smaller the measured welfare
benefit or cost (Bergson, 1973). It is very impor-
tant to have as high a degree of disaggregation as
feasible when using a CGE model for evaluation
of externalities. Averages are seriously misleading.
Developing submodels requires more data, but has
become easier with new software (Dwyer, 2015a).
Currently, many CGE models have the required
level of disaggregation to measure economy wide
externalities (Adams et al., 2000) and this capabil-
ity is one of the major advantages of using a CGE
model to estimate benefits and costs as compared
to standard CBA. Estimates of the carbon foot-
print of events require CGE modeling in asso-
ciation with environmental accounting (Dwyer &
Forsyth, 2017)

In many cases, it may not be worthwhile
extending a CGE model to incorporate some types
of externalities if this would render the model

unnecessarily complex for little gain. Thus, it would
be difficult to model traffic congestion associated
with a large event, or noise effects, or benefits from
facilities that remain after the event. In principle,
they could be incorporated in the model, but the eas-
iest way of handling them is to measure and value
them outside the model using established evaluation
approaches such as stated and revealed preference
and “benefit transfer” (Boardman et al., 2011).

Some outcomes of an event on a destination are
not sufficiently well accepted or measurable to be
included either in a CGE or CBA These are often
referred to as “intangible” outcomes. “Intangible”
benefits include such items as increased business
confidence, enhancement of destination image,
technology transfer, and induced tourism to the
destination in the future. “Intangible” costs include
social dislocation caused by facilities construction,
resident hostility, and public crowding. Because
there are no observable financial transactions that
could be used to measure their magnitudes, these
types of effects are often ignored. Nonetheless,
they represent very real effects of events on a des-
tination and need to be recognized in the overall
assessment of the costs and benefits of special
events to the host destination.

A Hybrid Approach to Event Evaluation

In view of the above, an “ideal” or “hybrid”
approach to event evaluation would be a CGE
evaluation that uses an essentially CBA approach
to handle tasks such as valuing local externali-
ties and the shadow pricing of labor. To achieve
this ideal, several conditions would need to be
met. The various aspects of evaluation as listed
in Figures 1, 2, and 3 would need to be covered.
The CGE model would need to at least: embody a
welfare measure; be capable of an elevated level
of disaggregation, either in the basic model or
using submodels, such as an “Event” industry; be
capable of measuring economy-wide externalities,
such as greenhouse gas emissions; provide results
for several income groups in order to address
distributional consequences.

This “hybrid” approach would cover event eco-
nomic impacts, net benefits, and identify stake-
holder winners and losers, possessing all the
advantages of both a CGE approach and a CBA
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approach because it effectively uses a CBA when
needed. It is particularly well suited for impact
assessment of mega-events such as an Olym-
pics or a Football World Cup, and for many other
types of large event such as a F1 Grand Prix. The
approach recommended herein can play an impor-
tant role in the development of frameworks for
sustainable event cities (Getz, 2017). It also has
substantial relevance for the local Authority Plan-
ning Perspective (Maguire & Hanrahan, 2017),
as well as approaches to event impact evaluation
in general (Kwiatkowski, 2016) and sport events
in particular (Kessane, 2005). There are many
CGE models available in countries at national
and regional level (Dwyer, 2015a, 2015b). The
opportunity exists to develop a submodel to cre-
ate an event industry enabling an evaluation of the
benefits of special events to residents. Given the
relative simplicity of the basic CGE model, read-
ily available online, different applications can eas-
ily be developed at relatively low cost to suit the
needs of various studies (Dwyer, 2015a, 2015b).
That said, the less detailed the CGE model, the
less information it generates regarding net benefits
and distributional consequences of events.

Given the common theoretical constructs for
welfare measurement used in both partial and gen-
eral equilibrium models today and the evolution
in computation, CGE is likely to improve relative
to CBA (Broecker & Mercenier, 2011; Farrow
& Rose, 2018; Hayashi, 2017). CGE models are
evolving in analytic power and accuracy. They
are now able to capture more and more effects of
expenditure shocks and can be solved more eas-
ily. As they become more disaggregated, they
become more accurate in measuring benefits and
costs. CGE modeling of events may be expected to
improve with advances in software and the ability
to readily disaggregate industries and households
(Dwyer, 2015a). There is greater scope to use wel-
fare measures in CGE modeling of tourism impacts
for enhanced policy relevance and event assessment
is one such area. Given that government funding
agencies are now demanding that event evalua-
tion be undertaken using state of the art techniques
(Ministry of Business Innovation and Employment,
2013; VAGO, 2007), it is expected that evaluation
of special events will increasingly incorporate CGE
modeling of the economic impacts and cost benefit

analysis of the wider economic, social, and envi-
ronmental effects.

Conclusions

The major aims of this article were to explore
the relative advantages and limitations of the main
approaches to evaluating special events and to iden-
tify a “hybrid” approach that combines the advan-
tages of the different approaches. The need for
this type of exercise arises from the pressures on
public agencies to fund events and the requirement
that such funding needs be justified in terms of the
social return on investment. The article emphasized
the importance of net benefit/welfare measures as
inputs to policy formulation in the domain of spe-
cial events. Both CBA and CGE are significantly
more rigorous and reliable than standard EIA for
event assessment. Both techniques provide approx-
imations to the value of an event—CBA is limited
in that it does not capture the general equilibrium
effects of the event, and CGE is limited by the level
of aggregation in any model.

Our conclusion is that a CGE model can, with
suitable adaptations, handle the key aspects of the
event evaluation task, while a CBA is not able to
do this. For some tasks in event evaluation, particu-
larly in measuring the impacts of injected expendi-
ture, there seems to be no appropriate alternative
other than using a CGE approach. CGE picks up
effects that partial equilibrium approaches cannot,
such as those resulting from distortions in markets,
taxes, unpriced externalities, and nonfull employ-
ment. CGE models can be and are used to analyze
distributional effects of an event. They will mea-
sure both initial and ultimate incidence of event-
related expenditure, while CBA can only handle the
initial incidence. A CGE evaluation can be adjusted
to account for local externalities and to value
jobs, essentially using approaches from cost benefit
analysis.

The implications for the research agenda in event
evaluation are clear. The “hybrid” approach pro-
posed in this article should now be tested in studies
of real-world events. Subsequent evaluations using
similar approaches for other events should tailor
any assumptions to the purpose, nature, and type
of event. To date, much event evaluation falls well
short of “best practice.” An important expected
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outcome of the proposed research is a narrowing
of the divide between practitioners and theorists
regarding best-practice event evaluation to the ben-
efit of all stakeholders.
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