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Abstract — Estimates of economic activity generated and jols created that are derived using input-output analysis
are often presented in program evaluations and confused with the benefits resulting from die program. Two such
cases are presented as exampl es. We argue that for two main reasons thi s type of anaysis congtitutes a misuse of
input-output analysis. First, input-output estimates generated using the Keynesian closed versions of input-output
models are biased upwards because they ignore the price and financial feedbadks that tend to reducemultipliersin
macr o-economic models. Second, and more i mportant, it isinappropriate to consider induced effects resul ting from
aparti cular program in isolation, because such effects can only be properly considered in the aggr egate at the level
of overall stabilization pdicy. In this pape we contend that cost-benefit analysis with its assumption of full
employment, is the most appropriate tool for analyzing the benefits resulting from particular programs. I nput-
output analysis should be confined to providing estimates of die industrial or regional breakdown of the direct
impact of a program or of the employment impacts o program spending. It shoud not be used to generate
Keynesian multipli ers.

Resumé — Les edimations de 1'impact sur 1'activité éconononuque & 1'emplois faites avec 1'analyse intrant-
extrant se présentent souvent dans les évaluation des programmes et sont confuses avec leshénéficesdu
programme. Deux examples sont examinésici. On prétends que ce genre d'analyse fasseun mauvais usage
del'analyse intrant-extr ant pour deux raisons princi pales. Premier, | es estimati ons géncrée utilisant les modeles
intrant-extrant de version kéynésienne et fermée sont predisposées ala hausse par ce-qu'elles ignorent les
rétroaction des prix et du secteur financier qui sont dans les modéles macroeconomiques. Deuxieme, et avec plus
d'importance, il n'est pas propre a considérer les effect induits qui resultent d'un programme sauf dans le contexte
de lapolidque de stabilization. On soutien que 1' analyse des couts ct bénéfices est e meilleur outil pour analyser
les kénéficesd'un pragrammepartiaulier. L'andy<e intrant-extrant ne doit &re utilisee quepour faire

des estimation de 1'impact régional ou industiel et elle ne doit pas étre utilisée paur le calcul des multiplicateur
kéynésien.
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ESTIMATES OF THE OUTPUT and emp oyment impactsare often an important part of many program and
project evaluations. The analytical framewark frequently used to prepare these estimates is the family of input-
output models devel oped and maintai ned by Statisti cs Canada. The output and employment multipliers derived
from input-output models are used to trandat e the direct impact of a program into its total i mpact The total impact
estimated, using the "closed" version of the i nput-output model , includes the output and employment gener ated by
subsequent rounds o spending of the incomecreated by theinitial program expenditure. It thusreflectsthe
traditional Keynesian multiplier taught in all introductory economic textbooks.

Frequently, the cutput and emp oyment impactsof a program are treated as thaugh they were "benefits' of the
program or project They may be explici tly tabulated as benefits, or they may implicitly be treated as such by
bearing lakels like"jobs created" or by being compared tothe cods of the program.

In thisarticle, we argue that such estimated output and employment impads in program or prged eval uation are
often used inappropriately. There are two reasons for this. First, many evaluators are not aware that the multi-
pliers they use make very strong and often untenable assumptions about macroeconomic impacts. The best
evidence that is curently avail able suggeds that multigiersderived from input-output modds overestimate the
impact of changes in government expenditures by ignoring the critical macroeconomic feedbacksthat tend to
reduce themultigier over ime. This dramati zes the need to separate the anal yses of the miaoeconomic andthe
macroeconomic impacts of programs and projects.

Second, many evaluators have an inadeguate understanding of the principles of cost-benefit analysis. They thus
tend to confuse the output and employment impacts of a program with i ts benefits. This tendency has been
exacer bated by the emphasisin current program evaluation guidebooks on procedure, to the virtual exclusion of
discussion of the principles of cost-benefit analysis (e.g., Office of the Comptroller General, 1981 aand b).

Sedtion 2 of this articleofferstwo exampes o the misuse of output and enployment impads edimated using
input-out put techniques. Section 3 briefly describes the methodology of input-output models, discusses some of
their limitations, and presents estimates of the multipliers derived from.them. Section 4 provides the detdls, from a
macroeconomic point of view, of our critician of the useof input-output multipliers. The main macroecnomic
feadbadks that tend to dampen theresponse of the econamy to government spending shodks are outlined, and
estimatesof multipiersfrom the man Canadian macroeconomic modelsare presented. Section 5 reviews the
connection between economicimpact analysis and cost-benefit analysis. It enphasizes a number of reasons that
employment impacts cannot uncritically be considered benefits of a program or a project Section 6 gives aur
conclusions.

EXAMPLES OF THE MISUSE OF IMPACT ANALYSIS

As recent examples of the pervasive misuse of economic impact analysis, we consider a provincial position paper
on housing policy in Ontario and a published evaluation of benefits from irri gation expendituresin Alberta. These
two provi ncial examples wer e chosen because they have been published. Federa examples can be found i n some of
the unpublished program and pr oject evaluations done in federal government departments. Most readers will thus
recognize the phenomenon from their own experience.

In a position paper isued in Decanber 1985, the Ontario government introduced a numbe of initiativesto
stimulate the canstruction o new housng (Ontario Minigry o Housng, 1985). Theseincluded interest-free loans
to private rental developers, changes to the rent review system, increased social housing, and a strategy to stimulate
the building indudry. A talde in the document "provides an overdl| picdure o theestimatedimpad of the
programs' (Ontario Mini stry of Housi ng, 1985, pp. 29-30). fa aggregate, aprovincia expenditure of $480 million
was expected to i nduce $5.2 hillion of construction expenditures and to "create" almost 200,000 job-years of
employment Footnates indicated tha a multiplie of 2.2 peson-years was used throughout the calculation. The
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table leaves the clear impression that the programs can create employment at a cost to the government of $2,410
per job-year.

As a second example. Kulshreshtha. Russell, Ayas. and Palmer (1985) report on a study canducted for the Alberta
Irri gati on Proj ects Associ ation. Here the god was explicitly to identify the major ben€ficiari es of irri gati on acti vity.
mput-output calaulations showed that capital expendituresof abaut $348 million over the period 1985-89 would
generate "benefits" of $415 million per year (Kulshreshthn et al.. 1985, pp. 7-8 ). Only 15% of these benefits wauld
be recei ved by water users. The remainder would be distributed thr oughout the economies of Albertaand the rest of
Canada. Taken at face value, these resuts imply an annual return on investment of about 119%!

What is wrong with these analyses? Our contention is that they, and many likethem, confuse economicimpacts
with econamic benefits. Even when thisconfusion is resolved, they exaggerate theimpads of programs and
projects by comparing them to the wrong benchmark and by using excessively high multipliers to compute i nduced
effects. In the next two sections we review how the multipliers ar e derived and how they compare to those
estimated from lar ge macroeconomic models. We then return to the relationship between benefits and i mpacts.

INPUT-OUTPUT MODELS

Input-output models ar e designed to trace the impact of changesin final demand, such as consumer expenditures,
investment and government spending on the structure of output, and employment by industry, sector, orprovince,
Statistics Canada has developed an entire family of input-output modes for Canada that can be used for various
typesof impact analysis (Statistics Canada.1986). These includeinter-provincial price and energy modds as well
as the basic autput determination modd.

An input-output madel can beused to estimae theimpacd on output and emp oyment by industry of government
expenditures on particular programs or projects. For example, the impact on the economy of a construction pr oject
such as huilding aroad could be estimated. The input-output model wauld show the direct impact of initial
spendng on the prged on thefinal demand category of government expenditures on nan-resdential canstrudion.
The input-output modd would then transfarm this spending into spending on intermediate material inputssuch as
concrete, steel rods, gravel, and fuel, and into spending on the primary inputs of labor, capital, and indirect taxes.
Spending on inputs would in turn be transformed into industry outputs, produci ng estimates of the indirect impact
of theinitial increasein spending. Employment/output codficients are used to transform industry output impacts
into employment impads. Theend result would be an estimate o thetotd (direct plus indirect) impact o the
initial increasein spending on output and employment by industry. If the inter-provindal model were used. a
regional di menson coul d be added to the etimates of output and employment by industry.

There are two vesions of the autput determination modd. Oneis the open modd, in which all final demand
categories, including consumpti on, are treated as exogenous. In this model, income generated in the process of
production isnot assumed to be re-spent. The second version isthe closed modd, i n whi ch income generated by
the production process that accr ues to the household sector is assumed to be either spent on goods and services or
taxes, or to be saved in accordan ce with average past proportions. These effects are call ed induced. The closed
modd exhibitsa traditiond textbook Keynesian multipier when subjected to exogenous expenditureshodks. The
magnitude of themultiplier variesinversely with the magnitude of me leakages from me expendture

stream for non-wage income, taxes, savings, and imports.

The impact multipliers derived from me goen and closed versions o the output determination model are quite
different For instance, when aubjected toa shock o a $1 million exogenousincrease in spending on residential
condruction, the closed model yields a multiplier of 1.66 (the ratio of the impact on GDP & market prices tothe
initial expendi ture increase), wher eas the open version of the model yields only a multiplier of .89 (the difference
from unity reflecting import |eakages).
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There are some features of input-output modds of which those concerned with evaluation should be aware. First,
input-output modelsare static. Thereis notime dmenson attached to their impact estimates, which represent
equilibrium results. Second, the models arc linear. This entails an assumption of propartionality between inputs
and outputs, between total income and its components. and between employment and output. Such an assumption
can be particularly inappragpriatein making estimates of short-run employment mutipliers. As a rule. employment
respands much lessthan onefar-onewith autputincreases dueto theovehead character of somelabar and tothe
occasional prevalence of a certain degreeof labar hoarding. Third, input-output models do not incorporate
macroeconomic feadbadks, which tend to reducethe impact of multiplies. Thistendency is examinedin more
detail in the next sction.

MULTIPLIERS FROM MACROECONOMIC MODELS

The multi plier resul ts derived from a closed input-output system yiel d exaggerated estimat es of the i mpact of
program expenditures on the economy. This is the case because d osed input-output models do not take into
account the macroeconomicfeedbacksthat tend to cause the mutiplier to decrease over time. The principal
feadbadks for government spending programs arethe same asfor any aher type of expenditures Higher spending
raises demand, and hence increases output and empl oyment. Increased capacity utilizati on and reduced
unemployment put upward pressure an prices and wages Greater real output and a higherprice level result in
increased nominal income. Thisin turn causes interest ratesto go up, provided that money growth is fixed. Higher
interest rates and prices save to erade theinitial demand stimuus, thus decreasng themultipier.

The feedback effect of interest rates and the financial sector depend very much on the financing assumpti on made.
The usud assumption isthat theincrease in government spending is debt fi nanced. Monetary policy can be
assumed to be either accommodating ornon-accommodating. T his means that the money supply growth is either
assumed to be unchanged or allowed to increasein response to the increased spending. If monetary pdicy is
non-accommodating, debt-financed increases in government expenditure will have a greater effect on interest rates.
Alter natives to the debt financing assumpti on ar e that expenditure increases are financed by tax increases or by
redudionsin othe government spending. Theimplications of such alternativeassumptions are vastly different The
only way to teke them into accaunt isat thelevel of averdl fiscal policy formulation. Thiscannat bedoneat the
level of the individual program or project.

We can beter appredate how these macroeconamic factars tendto decrease the val ue of the multiplier in the
longer run by consi deri ng the resul ts of simulations wi th macroeconomi ¢ model s. Table 1 presentsthe results of a
$1 billion government expenditure shodk far the main Canadian macro-economic madelsthat were considered in a
Bank of Canada-Department of Finance-sponsored ssminar hdd in Ottawain July 1982 (ORelly, 1983), The
models were: the quarterly forecasting and simulation (QFS) model of the Depart ment of Finance; the research
depar tment experimental for ecasting model (RD XF) of the Bank of Canada; the CHASE econometri c model of
Chase Econometrics; the DRI model of the Canadian Economy of Data Resour ces Canada; the forecasti ng and user
simulation (FOCUS) modé of the Institute for Policy Analysis, University of Toronto; the Informetricamodel of
Informetrica Ltd. (TIM); the CANDIDE 2.0 madel of the Econamic Coundl of Canada; and the small annual
model (SAM) of the Resear ch Depart ment of the Bank of Canada; and the macroeconomic and energy model
(MACE) o Professor John Helliwell, Univesity o British Columbia

The nateworthy feadure o these resultsis the extent to which themultipier declines over time for almost all the
models—the DRI model being the only exception. On average, by the fifth year the multiplier was less than one.
and by the tenth year it wasnot much greaer than zero. Some of the madels, such as FOCUS, SAM. and MACE,
even had negative multipliers. Thissuggeststhat in the medum tem the indred effeds of government spending
are negative and growing.



Table 1

The Impact of a $1 Billion Increase In Federal Current Non-Wage Expenditures Estimated Using Canadian

Macro-Econometric Models (Difference between Shocked and Control Simulations)

REAL GNE (%)
YEAR1

YEAR 3
YEARS
YEAR 10

EMPLOYMENT (%)
YEAR1

YEAR 3
YEARS
YEAR 10

REAL MULTIPLIEER
YEAR1

YEAR 3
YEARS

YEAR 10

0.29

-0.03

1.04

1.31

0.64

na

na

1.09

0.58

0.34

0.06

a Total federal government expenditures.
b Nominal interest rates fixed.

¢ Only includes s trictly comp arable model results. Exclud es Chase and T IM and variables that are not available.

CHA SE(a)

0.50

0.20

0.00

1.44

1.23

1.25

1.48

1.05

1.24

0.07

-0.44

0.40

0.28

1.67

1.72

1.52

1.41

CANDIDE

0.42

0.37

0.25

1.98

2.25

1.85

0.77

Note: From Joint Bank of Canada - Departm ent of Finance Comp arative Models Sem inar. Ottawa. July 1982. See B. O'Rellly, G.

Paulin. and P. Smith (1983, p. 48) and papers presented by individual model-

builders.

0.04

0.02

0.42

-0.27

-0.23

MACE

0.07

0.75

0.22

0.00

-1.00

AVG.(c)

1.00

0.62
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The conclusions to be drawn ar c that ther e is much uncertainty about the medium- to long-r un value of multipliers,
and that any egimate of the impact of government spending programs based on input-output multipliersthat
ignoremacroeconomicfeadbadks islikdy to begreatly exaggeated. The indrect effeds of government spending
programs are mor e likely to be negative than positi ve.

The model estimates of the multiplie depend on the degreeof capacity utilization assumed for the economy
(although not perhaps as much as ane might expect). Consequently, it isnecessary to conside the overall economic
situaion and total government expendtures and revenues in arder toaccurately gaugethe impact of government
spending on the economy. Thereis a so the i ssue of the financing of the expenditure increase, which can only be
taken into account in the context of the overd| for mulati on of fiscd policy.

Given the great uncertainty concer ning the indi rect effect of government spending programs and the i mportance of
detamining thesetting of fiscal policy centrally, the most prudent course far those repongblefor evduating
programs and pr ojects would be to confine their estimates of the output and employment impacts to the direct
impacts, and to leavethe question of theindirect i mpact to those responsibl e for gabilization policy.

ECONOMIC IMPACTS AND COST-BENEFIT ANALYSIS

This section commentson therelationship between cost-benefit analysis and economic impect andyss, and
restates some long-known but insufficiently heeded ol ections to the exaggeration of the employment and output
gains through the use of multipliers and to the uncritical treatment of impacts asbenefits We do not attempt to
replicate the excellent introductionsto the theory and practice of cost-benefit anaysisthat can be found, for
example, in the Treasury Board's Benefit-Cost Analyds Guide (1976) or in Mishan (1976).

The economi ¢ impact of aprogram or activity isthe change it i nduces in an economic indicator, such as GNP or
employment. To calaulatea change, one mug compare the reaults o theprogram or project towhat might
reasonably be expected to occur in its absence. This is the benchmark or basis of comparison. In many evaluations,
theseimpads areimplidtly or explidtly treated as "bendits' of the pragram. For example the employment
impacts of Ontario housing policies in the study mentioned earlier were reported under the heading "Jobs Created"
andthe Kulshrecshthaet d. (1985) study used the terms ™" impact” and "benefit" i nterchangeably.

One difference between cost- benefit analysis and economi ¢ impact anaysisis that the former places amuch stricter
interpretation on the term "benefit." The benefit of the program or project is the gain realized by undertaking it. In
cost-benefit analyss, benefits are measured by what people are wil ling to pay for mem. Similarly the negati ve
impacts (costs) of a program or project are valued at what people are prepar ed to pay to avoid them. Those
definitions are consistent with the common sense proposition that a project is worth undertaking only if its benefits
exceed its costs.

A second di fferencelies in the choice of benchmarks. Like economicimpact anadyss, cost- bendfit analys semploys
a benchmark for purposes o camparison. When usng input-output analysis to assess i mpects, the usual benchmark
isawarid in which me program or prgject does na exist and nathing takes itsplace. It isimplidtly assumed that
all thelabor, capital, and other resources used in activities affected by the program would have otherwise been

idle But the cost-benefit analyst mug alwaysexplicitly consider thealternativeuses of the resourcesin question.
Normally, it is assumed that they could have found other employment at the sasmewage. but techniques exig to
adjust for the presence of unemployment in specia cases. The correct treatment of employment gainsis considered
in the literature on the socia opportunity cost of labor (Har berger. 1981). Briefly, the net gain from the creation of
permanent jabs is edimated to range from zero to 25% of thewagebill (depending on therate of growth of the

regi on), and the creation of tempor ary jobs may actually impose a cost of up to 30-50% of the wage hil | by
increasing the pool o worke's who experience regular bouts of temporary unemployment.
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Toill ustrate these points, consider the impact of the Ontario housing policies. The estimate tha 200.000 jobs
would be created was made by multiplying by 2.2 the estimated number of housing starts associat ed with each
policy. The multiplier of 2.2jobsper housing start can bederived from input-output modds by adding up all direct,
indirect, andinduced efects. The benchmark bang used, therefore, is an econamy in which none o thehousng
starts occur and in which no other activity takes their place. But thisisan unacceptable basi s for compari son from
the viewpoint of cost-benefit analysisbecausewe know that in the absence of the program other activities would
have ocaurred. For example, the $480 million might have besn spent on highway construction ar returned to
taxpayer's by cutting taxes. Either alternative would createjobs and income and woud have induced effects that
could be estimated us ng a multipli er. T he true impact of the housi ng program is the di fference between the jobs
and income created under it and those creat ed under a reasonable a ternative. (These "differential " impacts may be
postive or negative.) Thebenditsof the program, praperty speaking, shoud bemeasured by hov much we ae
willing to pay to achieve these differential impacts Similarly, the Kulshreshtha c al. (1985) study cal culatesthe
impact of continued irrigation by computi ng the direct, i ndirect, and induced impact of the congtruction
expenditures and the associated i ncrease in crops. All of theincrease in GDP is counted as a benefit of the project
But a .better benchmar k would be the pattern of economic activity in Albertaand Canadaif the resources used

by the irrigation project wereused elsswhee in theecanomy to generate higher cutputs in ather industries. The
value of the output forgone elsewhere can be approxi mated by the payments formerly made to the labor and other
resources now used in irrigation. T he benefits of the irrigation project could then be measur ed by the increased
earnings of land, labor, and capital employed in irrigation, rather than in their best aternative uses.

These examplesillustrate why the employment changes estimated using input-output analyss or multipliers shoud
never be treated as bendits. Mare formally, employment changes (impacts) cannot betreated asbenefits far at
least three reasons.

First, the empl oyment created by a project or program wil | amost never increase net employment in the region by
a carresponding amount, since theemployees attracted to the prgjed need not be replaced. Even less will the
project reduce unemployment, because the increased demand for labor will causethe labor force to grow through
migration and new entry. The creation of temporary jobs may even increasethe pod of workers experiencing tem-
porary unempl oyment

Second, it is both difficult and unwise to use impact analys s to calaulatethe net increase in employment
attributable to a program. Doing so requires an explicit judgement on how public fimds would be expended in its
absence and on how macroeconomic feedbacks would affect the final outcome. Even in the best of circumstances,
this requires the knowl edge and expertise o specidistsin macraecanomics, taxation, and fiscd policy. The
Canadian government, likemost Wegern governments, has been arganized to reflect three goals of government
expenditureand taxation: stakilization, dlocative effidency, and incomeredidribution (Musgrave 1959). The
Department of Finance and the Bank of Canada ar e responsible for advis ng the government on stabilization
policy, including attempts toinfluencethe levels of output and employment and therate o inflation. The Treasury
Board and the program depar tments arc respons ble for advice on resour ce alocation and program deli very. Given
this divison of labor, itis inappropri ate for praogram departments to evduatetheir programs and projects from the
point of view of stabilization policy. This is best €t tothe Department of Finance, where the expertise and
information required tocarry aut the task is concentrated.

Finally, it isnot dwaystruethat increased employment isan unambiguous good. This point is often expressed by
saying that the unemployed and those not in the labor force value their leisure. In this context, | € sure means much
morethan idle time For exampe, consider a policy which enables mothers toenter the I&bor force by providing
subsidized day care. Themothe incursa cost both in lost time availablefor housewark, shopping, recreation, and
relaxation and in lost satisfaction from caringfor her children. This cost, together with the tatal cost of day care
subsidy, may easily autwegh her earnings. Unde thesecircumstanceseveryone wauld be beter off if she wee
provided with an i ncome transfer sufficient to a low her to stay at home. In this case, incr eased employment is not
synonymous with increased welfare.
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If impact analysis cannot beused to estimate the benefits of a program, what can it be used for? One appropriate
roleisto identify regions and industries that will be particularly affected by a project or program. Input-output
analysisis wdl suited to thispurpcse. Note however, that itis theopen modd that isappropriatein this case. The
induced effects measured by the closed model will be similar regardless of the program analyzed. And even when
the open model is used, the analyst must be careful to note that the impacts ar e not net of offsetting changes
induced by forgoing alternativeprograms. For that reason, it should be unacceptable to use employment impacts to
meadure job aeation.

The preceding di scussion indicates that economic impact analysis has many similarities to cost-benefit analysis.
The difference is that cog-bendfit analysis attempts to place a value on theeconamic impactsof a prgect as pan
of asystematic evaluation of the benefits and costs of alter native actions. While many reser vations have been
expressed about the detai Is of cost- benefit analysis and the practical ity of reducing al costs and benefitsto a
common scaleof ddlars and cents, this should not excuse ather analysts from committing fall acies that basic cost-
benefit analysis helps to avoid.

CONCLUSIONS

Estimates of the output and employment impacts of government programs and projects prepared using the closed
input-output modd should not beused in evaluations. It is more important that the eval uators concentrate their
efforts on producing the most rel iable direct impact estimates and on applying the microeconomic allocative tool of
cost-benefit analyds. The measurement of the indirect (macroeconomic) impactsof government spending can, with
afew exceptions, be best carried out at a higher level d aggregation, and are best |eft tothose specializing in
dabilization policy.

Thisisnot tosuggest that theinput-output model should be banned entirely from the eval uator's toolbox. There
will still be many instances in which it will be appropriate, including use of the open input-output model to provide
estimates of the industrial or regional breakdown o the direct impad of a program or of the employment impacts
of program spending. In these cases, estimates derived from the input-output model may be either the mast reliable
or the most cost- effective estimates possible.
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