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EXECUTIVE SUMMARY  

Field Trials of office communication systems (OCS) are 
being conducted in several Federal Government departments. 
The purpose of the project reported here is to provide a 
framework for cost/benefit evaluation. Implementation of 
tbe framework in the form of specific analysis and 
&7aluation would involve decisions on a number of issues 
presented in this framework. It is anticipated that such 
implementation would incorporate the results of both 
conceptual work and measurement being undertaken as part 
of the assessment activity associated with the trials. 
It is not suggested in this framework how these assess-
ment activities are to be conducted; but the types of 
information required for cost/benefit analysis are 
articulated and could be used for enlarging upon the 
present menu of assessments. 

Cost/benefit analysis is used when a governmental decision-
maker wishes to answer the question: which of a number of 
investment projects should be undertaken. It ranks the 
projects according to the criterion of the excess of 
benefits over costs. 

It is necessary initially to define the project to be 
analyzed and the relevant population, i.e., that 
population to whfch the benefits flow. In the case of 
the OCS Field Trials, any of several levels of responsi-
bility could be chosen, corresponding to different levels 
of comprehensiveness in the issues encompassed. We have 
assumed, in presenting the major steps involved in the 
analysis, that the concern is with those changes in the 
allocation of resources which affect the performance of 
its functions by the productive entity defined by the 
Field Trial site. As a consequence of this definition, 
several of the more global issues which have been raised 
in relation to office automation are not treated, including 
benefits to domestic producers, benefits of the Field 
Trials as a learning experience for the Federal Government 
and the costs of job loss. 

A concept related to cost/benefit analysis is productivity. 
Understanding the relationship between resources used by 
the governmental unit being analyzed and its outputs is an 
important prerequisite for evaluation. Measurement of the 



effects of automation on the unit's outputs is only an 
intermediate step, however. For cost/benefit analysis, 
the test of benefit is willingness by the public to pay 
for the services received. Even if there is no direct 
charge to the users of the service, it is necessary to 
estimate what they would be willing to pay if those 
services were provided through a market. Estimating willing-
ness-to-pay is frequently complicated for services rendered 
by the public by the existence of distortions in the pattern 
of consumption - from congestion, etc. - which cannot be 
corrected by price adjustments. The evaluation of a 
specific project such as one of the Field Trials must be 
made in terms of its impact relative to some alternative. 
This alternative, or baseline, situation may include 
continuation of office operation with conventional technology 
or, if this does not seem likely, with piecemeal introduction 
of office automation. 

Evaluation presents the analyst with the problem of quantify-
ing the various dimensions of benefit and cost. For Office 
Automation, a general model of organizational response would 
aid in predicting the extent of these dimensions, in con-
junction with Field Trial measurements. Such a model does 
not exist. The life of the Field Trial in each case may be 
short in comparison with the time needed for adjustment to 
the new technology. Predictions are needed of subsequent 
adjustment including possible modification of the Office 
Communication Systems themselves. Prices observed in the 
Field Trial period may need to be modified to reflect the 
learning curve of vendors, changes in the required skill 
mix and numbers of employees and non-competitive factors in 
input markets. The site of Office Automation may be a unit 
providing an intermediate service to one or more other units 
and thus only indirectly contributing to final services to 
the public. Evaluation involves linking the public's 
willingness-to-pay for the final services backward to the 
unit's outputs. 

A six-step procedure is to be followed for identifying and 
evaluating the impacts of OCS on costs and output. For the 
baseline, the analyst will: 

- identify significant linkages between the unit and 
the production of final output; 

- calculate the resource requirements necessary to 
produce the corresponding outputs; and 



- partition the resource flows according to their 
contributions to the individual final outputs. 

This same sequence would be repeated to identify and 
evaluate costs and outputs after installation of OCS, 
allowing estimation of impacts. 

Evaluation of the impact of OCS in terms of value to the 
public involves estimation of the population's willingness-
to-pay. Several different approaches may be made according 
to the characteristics of the final outputs associated with 
each unit in the Field Trials. 

- At Customs and Excise the output reduces risk of 
penalty for firms liable for excise tax. Firms 
may be expected to value such risk reduction as 
they do in other areas of business endeavour. 

- National Defence protects the populace against 
destruction of life and property as well as loss 
of national autonomy. Again it is necessary to 
assess willingness-to-pay for risk reduction. 
For risk to life and property, there is much 
empirical evidence from analogous areas which 
could be used. For risk to national autonomy, 
the evidence would be much more sparse and un-
representative. 

- At DOE, the final output of EPS activities is 
reduction of pollutants in air and water. A 
variety of techniques have been proposed for 
assessment of the value of environmental im-
provements; however, as with DND, there is no 
well-substantiated estimate of the extent of 
influence of departmental activities on improve-
ments in these dimensions. 

Cost/benefit analysis of office automation in a government 
department presents a number of problems both of definition 
and of eValuation of the elements. Of special significance 
is the difficulty of predicting the response of an oper-
ational unit to the introduction of such a system, in terms 
which are amenable to analysis. It is therefore of utmost 
importance for evaluating office automation that carefully 
designed monitoring in trial situations be undertaken. 



The framework presented in this report is designed to 
comprehend the diversity of the three Trial sites in 
terms of the nature of the activities conducted, the 
proximity to delivery of services to the public and the 
types of approach suitable for evaluating benefits. The 
resulting framework is therefore applicable to a range 
of projects intended to increase the efficiency and extend 
the range of competence of a unit within a government 
department. 



Introduction  

It is widely recognized that office automation will, in 

the very near future, bring profound changes in the way 

business is conducted in Canada and other industrialized 

countries. While there has been much concern expressed - 

about the negative effects of such change, especially 

job displacement, it is generally agreed to be inevitable. 

In spite of these perceptions, no generally-applicable  

framework has been developed  for evaluating, in cost/ 

benefit terms, the anticipated impacts in individual 

offices. Some attempt has been made for the private 

sector in assessing cost reduction and the impact on cash 

flow, etc. A broader framework should be applicable to 

governmental or other non-priced outputs and to changes 

in quality generally. 

The Department of Communications administers the Office 

Communications Systems Program which is designed "to 

develop a Canadian industrial capability for research, 

development and manufacturing of integrated electronic 

office systems, and to develop services and marketing 

for these, domestically and internationally". (DOC, The 

Electronic  Office in Canada, p.1). 



Phase II of the OCS program includes field trials at 

several federal government departments involving even-

tually as many as 5,000 workstations across the country. 

.The field trials are intended to demonstrate,among other 

things, the productivity gains which may be realized by 

the introduction of these systems. The impacts of OCS 

on the productivity and operating characteristics of the 

units involved in the trials is the subject of detailed 

assessment studies. 

The OCS program therefore represents a unique opportunity 

to evaluate the impacts of office automation in terms 

of economic costs and benefits, under controlled con-

ditions. The resulting cost/benefit framework could be 

applied subsequently in considering the adoption of 

such systems in other governmental units. 

For initial clarification, a distinction should be drawn 

between productivity assessment and cost/benefit evalu-

ation. This distinction will be further elaborated in 

the body of this report. Productivity concerns the 

relationship between the output, or product, of some 

economic activity and some or all of the resources used 

to produce it. Productivity might be evaluated at any 



scale, from the individual task to the entire national, 

or indeed world, economy. Typically, we are interested 

in comparing productivity for points in time, for 

different countries, etc. For instance, we might want 

to compare the specific labour productivities - in terms 

of pages of text per person-hour - in a typing pool before 

and after the introduction of a word-processing system. 

Or, we may wish to compare the rate of growth of National 

Income to that of all resources used in producing it - 

labour, capital and land. In the former case, we have "real" 

measures of inputs and outputs. There are few problems in 

performing the measurement and calculation. In the latter 

case, we have to relate inputs and outputs by assigning 

them dollar values in order to be able to combine them. 

Cost/benefit analysis is like productivity in the latter 

sense in that it is usually necessary to compare the 

effects  of inputs and outputs in dollar terms; but it 

is more like productivity in the former sense in that 

it is applied, not to whole economies but rather to 

individual projects. 

Part I of this report is intended to provide a framework for 

cost/benefit analysis of the OCS field trials. It is not 

intended as a manual of detailed procedures. Rather, the 

approach will be to consider the major issues which a cost/ 



benefit evaluator might face in conducting the analysis 

of this particular subject-matter. In Part II, a method 

for implementing the framework will be presented, using 

the field trial sites of the OCS program as examples of 

its application. Problems of employing the federal 

government's existing cost accounting system to provide 

measures will also be discussed. 

I. The Framework 

1. General Considerations  

A. Purpose 

Cost/benent analysis is used to try and answer the 

question: "which of a number of investment projects 

should be undertaken?". Where investible funds are 

limited and a number of projects are assessed as being 

worth undertaking, it is used to rank the projects by 

means of the criterion of the excess of benefits over 

costs. 



B. Assumption of Rationality 

Unlike the calculation of profitability which would 

guide project appraisal for a private firm, cost/ 

benefit analysis is concerned with the economy as 

a whole and with the welfare of the entire society. 

Thus, cost/benefit evaluation is social  evaluation. 

It is part of a process by which society, through 

its agents, chooses from among opportunities for 

change. The identification of different opportunities 

and their payoffs is therefore an integral part of 

cost/benefit analysis. The notion of a comparison 

among opportunities is related to a model of rational 

choice, the elements of which are: the identification 

of opportunities; the delineation of the consequences 

of the opportunities; and comparison of the consequences 

of the choices. 

Rationality in decision-making includes decision-

making in the presence of costs of information. Thus, 

some opportunities and some elements of benefit or 

cost within an opportunity may be evaluable only with 

such great uncertainty or may be thought to be of 

such minor magnitude as not to be worthwhile for in-

clusion in the analysis. This consideration allows 



cost/benefit analysis in practice to be manageable. 

For any type of project, e.g., office automation, 

many types of application, system configuration, etc., 

are possible and the effects of a project may be 

diffused throughout the economy via purchases from 

industry, altered income opportunities for indivi-

duals as the result of qualitative changes in output, 

etc. Judgment is therefore required in deciding on 

which opportunities and which effects to investigate. 

The assumption of rational choice implies that indi-

viduals in society are able to improve their own 

situations competitively, and that the 

market value of a good or service serves as a common 

unit of value and that overall welfare can be estimated 

by adding up the welfare of individuals. Insofar as 

markets, because of the existence of non-competitive 

elements, yield prices which do not accurately reflect 

the preferences of individuals in society or because, 

for some goods and services markets do not exist, e.g., 

defence from external military aggression, or because 

some market-oriented activities have effects upon 

individuals who have no direct control over them, e.g., 

air pollution from a processing plant, cost/benefit 
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analysis must correct these misrepresentations and 

rectify these omissions. 	Benefits and costs are 

evaluated on the basis of what prices would  be if 

perfect markets existed for all potential trans-

actions. Thus, information provided by the market 

must be supplemented by information derived by other 

means. The cost/benefit analyst must impute values 

based upon evidence of willingness-to-pay. In the 

case of the Field Trials, we are concerned with the 

provision of services by units of government to which 

no explicit prices are attached. As well, we must 

consider whether the prices of inputs to such pro-

duction reflect accurately long-run competitive 

conditions. 

If we assume that individuals behave rationally, we 

must carry through with this assumption with respect 

to individuals involved in the project in,question. 

In the case of office automation, a great deal of 

attention has been paid to potential psychic satis- 

faction, or loss thereof, on the part of office workers. 

Cost/benefit analysis must assume that these workers, 

acting in their own interests will adjust their 

activities and their situations so as to accommodate 



to the changed circumstances of their environment. 

Whether they, as a class, are better or worse off 

in terms of income may be considered as part of the 

analysis, but does not enter into the calculation of 

net benefit. Whether their lot has been improved or 

worsened in any other dimension is beyond the realm 

of cost/benefit analysis. 

This assumption does not imply that little effort need 

be devoted to the understanding of the behavioural 

response to office automation in the Field Trials. 

To the contrary, variations in the behavioural response 

could very significantly affect the overall cost/ 

benefit calculation. The response should not only be 

monitored very carefully, but should be sufficiently 

well understood so that it is possible to project for-

ward from the observations made during the Trials to 

predict the ultimate outcome with a high degree of 

confidence. 

C. Meaning of Benefits and Costs 

In broadest terms, benefits are opportunities for the 

fulfillment by individuals in society of wants made 

possible by the project or other change being examined, 
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while costs are foregone opportunities for such want-

fulfillment. It should again be stressed that benefits 

and costs are those opportunities for want-fulfillment 

gained or lost anywhere in the system. 

This definition covers three types of transaction 

within the economy. The first is the simple transfer 

of ownership of title to existing assets, which we 

call transfers. A subvention granted by the public 

to an individual for purchase of a home would be 

such a transfer. 

The second is this same type of change accompanied by a 

change in the composition of assets. A project which 

changes the composition of production and trade, so 

that the goods available for consumption have changed, 

but cannot be said to be greater or less in total 

than before the project,represents this type of change, 

which we may call redistribution. 

The third type of transaction is one which involves 

a change in the size of real national income or real 

output. Such a change need not involve the other two 

kinds, but in fact it usually involves both, even if 

these effects are not intended by those undertaking 



the project. Cost/benefit analysis is concerned 

primarily with this third type. Like the accounting 

concept for national income, e.g., as compiled by 

Statistics Canada, changes in income of the individuals 

in society are simply added up to evaluate the extent 

of change in the welfare of society. Sometimes this 

version of welfare change is known as the "allocative 

effects" of a project, since the size of national 

income depends upon how society's resources are 

allocated among possible productive activities. There 

is some contention among cost/benefit analysts as to 

whether the transfer and redistributive aspects 

should, or meaningfully can be incorporated in the 

evaluation. Typically, if they are considered at 

all, they are simply identified, without any attempt 

at evaluating them in dollar terms. 

D. Summary 

Cost/benefit analysis is used when a governmental decision-

maker wishes to answer the question: which of a number of 

investment projects should be undertaken. It ranks the 

projects according to the criterion of the excess of 

benefits over costs. An underlying assumption is that 

people are rational. Hence if a change is introduced as 



the result of a project, it is assumed that individuals 

will re-assess their opportunities and act in a way 

which maximizes their welfare. Three types of trans-

actions must be identified for cost/benefit evaluations: 

allocative, transfer and redistribution. Only the 

allocative transaction, which involves a change in the 

size of national income, enters into the cost/benefit 

calculation. The other effects should be recognized, 

however, and may play a role in the ultimate decision. 

2. Definition of the Project and the Relevant Population  

A. The Project 

We are interested in defining precisely the project, 

i.e., the grouping of activities, resources èmployed 

and outputs produced in order to be able to relate 

these to specific categories of benefit and cost. 

Both direct and indirect inputs and outputs need to 

be considered. The delimitation of a project is 

often more complicated than appears at first glance. 

The field trials to which this framework are to be 

applied are a good case in point. 

Which costs and benefits of a project are indirect 

simply depends upon how comprehensively it is defined 

and how exhaustively inputs and outputs are accounted 

for to begin with. In government there are usually 

a wealth of interdependencies which are disturbed by 
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1 

a project of any substantial magnitude requiring 

resources to be re-allocated. 

Generally, the relevant population is that population 

for the well-being of which the policy-maker decid-

ing on the project has responsibility. Clearly,.then, 

defining the relevant population which is to be used 

for identifying and calculating benefits and defining 

the relevant governmental jurisdiction, i.e., the 

grouping over which the decision-maker has authority 

must be done jointly. It could be argued that for 

any program of the Federal Government, the relevant 

population is the entire population of Canada. Cer-

tainly on the cost side, at least in terms of direct 

budget allocations, these are paid for by taxation 

of the Canadian population. In a public enterprise 

situation, i.e., where the user pays, this would not 

be so; but none of the Field Trials 

falls in this category. They do, however, appear to 

vary with respect to the breadth of the "clientele", 

i.e., those who benefit directly rather than altru-

istically through others. Defence is the most general, 

while the provision of information on excise tax 

matters by Customs & Excise benefits only that portion of 
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the population which, through their firms, require 

such information. In between, perhaps, is environ-

mental protection,some aspects of which benefit 

that portion of the population whose environment is 

threatened. In other governmental units the client 

population is more clearly defined - native people, 

farmers, etc. 

On the cost side, it could be argued, similarly, that 

all additional costs incurred by or on behalf of the 

Federal Government should be counted as project costs. 

On the other hand, from the decision-making point-of-

view, the adoption of OCS technology is most closely 

associated with the individual department through its 

Deputy Head. Furthermore, cost overspill, both 

positive and negative, will likely be most significant 

within the saine  department, in terms of displaced 

activities or requirements for more or less resources 

in continuing activities. This consideration argues 

for the individual department as the relevant govern-

mental entity. 

In general, the individual Field Trials are.small, 

in terms of total additional resources employed, in 



comparison even with the total activities of their 

respective departments. Hence, only the potentially 

very largest overspills are likely to be worthy of 

investigation and evaluation. Smaller magnitudes are, 

as a practical matter, likely to be very difficult to 

isolate and measure. 

A third level of jurisdication which therefore might 

be used for associating the project with a relevant 

population is the individual group, or unit,* where 

each of the office communications systems is actually 

being installed and operated. This level is undoubt-

edly the easiest to deal with, in terms of isolating 

and measuring changes in various inputs and outputs 

attributable to the project. In addition the identi-

fication of the client population, if it differs 

from the population of the country as a whole, will 

be clearer. The disadvantages are, first, that if a 

sub-population of the entire Canadian population is 

chosen, it is unlikely either that trade- of fs with 

possible benefits and costs to other sub-populations re-

sulting from the project under investigation or from alter-

native projects will be considered. Second, the possibility 

In order to avoid the problems of differences in nom-
enclature which prevail in the federal government, we 
shall refer to any organizational grouping within a 
department as a "unit". 



of economies to be realized from the use of shared 

resources, e.g., R & D on office systems, for a program 

involving installation at many sites would be ignored.* 

The OCS Program itself is an example of such a pooling 

of resources. The emphasis would be on the Field Trial 

site as a productive unit with a defined "market" or 

clientele. Implicitly, society allocates a fixed amount 

of resources to this unit with the expectation that it 

will maximize benefits to its clientele. Allocation 

of resources among all such units of government with 

cognizance of benefits yielded to different sub-groups 

is a higher-level problem which is addressed most 

directly by Cabinet and the central agencies. 

B. The Relevant Population 

The significance of identifying the relevant population 

is that the calculation of net benefit will pertain to 

this population. Incidental benefits accruing to 

others outside this population should be recognized 

with perhaps some estimate of magnitudes, but do not 

enter into the calculation. The choice of a relevant 

population is not always as clear as might seem at 

first glance. Even in the case of defence, where the 

On the other hand, some of these ancillary activities 
might be used to make corrective adjustments in the 
implementation of the systems. To that extent, they 
should be considered as part of project cost. 



choice of the Canadian population as a whole might 

seem obvious, it could be argued that our defence 

efforts give protection to our allies, not only 

because their own activities have a reciprocal effect 

but also because we genuinely value their security. 

Hence, a much larger population could be chosen. On 

the other hand, specific defence measures may sacri-

fice efficiency in achieving defence, for the sake 

of improved income for the population of a specific 

region. That population might be viewed as the rele-

vant population for such a measure. Otherwise, if 

the entire national population were assumed to be the 

relevant one, such a benefit would be treated as a 

transfer of income to that sub-population from the 

rest of the country. It would thus be netted out of 

the calculation. Further, if the national population 

were always viewed as the clientele, it might be 

further argued that the demand by the national popu-

lation as a whole is revealed through the allocation 

by its government to various programs, based upon the 

cost of those programs relative to the output derived, 

i.e., their relative prices. In such a view, costs 

and benefits are already taken into account implicitly 

in the allocation of public funds, such that the 



benefits gained by an extra dollar of expenditure in 

one program would just be counter-balanced by reduced 

benefits from reducing by one dollar (in total) 

expenditures on other programs, at least in the long-

run. In economic terms, returns are equalized "at 

the margin". A formal cost/benefit analysis would 

then be superfluous. Cost/benefit analysis should, 

by contrast, be employed, on a project-by-project 

basis, to assist in the allocation of the resources 

of the nation such that the equalization of returns 

among alternative uses of the budget is achieved. 

C. Summary 

It is necessary initially to define the project to be 

analyzed and the relevant population, i.e., that 

population to which the benefits flow. In the case of 

the OCS Field Trials, any of several levels of respon-

sibility could be chosen, corresponding to different 

levels of comprehensiveness in the issues encompassed. 

We have assumed, in presenting the major steps involved 

in the analysis, that the concern is with those changes 

in the allocation of resources which affect the per-

formance of its functions by the productive entity 

defined by the Field Trial site. As a consequence of 



this definition, several of the more global issues 

which have been raised in relation to office automation 

are not treated, including benefits to domestic producers, 

benefits of the Field Trials as a learning experience 

for the Federal Government and the costs of job loss. 

3. Definition of Benefits and Costs  

A. General 

Benefits and costs as discussed under "General Con-

siderations" are increases and decreases in opportunities 

for want-satisfaction by individuals in the system, 

i.e., individuals in the population of relevance to 

the project being evaluated. We are concerned with a 

type of investment in new equipment and associated pro-

cedures, etc., by units within the federal government. 

Generally, costs will involve funds allocated specifi- 

cally to the project plus those arising from changed 

requirements attributable to the project within the 

branch, department or other grouping (including 

possibly the entire federal government) chosen for 

analysis. Benefits are those, as discussed above 

which accrue to the relevant population, or clientele 

of the jurisdiction. It may be assumed that the 

Canadian population, through the mechanism of public 

choice associated with the allocation of public rev- 



enues, transfers to the jurisdiction in question some 

amount of resources whether as a direct budget item or 

via expenditures induced by the project, for the pur-

pose of providing benefits to the population of rele-

vance to its jurisdiction. Since we are concerned with 

efficiency, in terms of benefits and costs, of a produc-

tive entity within the federal government it may be 

treated formally like a firm in which various inputs 

to the production process are associated with costs and 

in which outputs are associated with benefits.* This 

choice makes for a convenient distinction for purposes 

of entering the various components on one side or the 

other of the ledger. In a broader sense, any dis-

tinction between benefits and costs is somewhat arbi-

trary, since a reduction in any component of costs is 

itself a benefit and vice versa. 

B. Willingness-To-Pay Criterion 

Consistent with the underlying notion of rational choice 

on the part of consumers, the measure of benefit used• 

in cost/benefit analysis is willingness-to-pay. The 

The term "associated with" should be stressed in the 
above sentence. Inputs and outputs are not identical  
to costs and benefits if the analysis is successful 
in its evaluation. 
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value placed on a good or service by a consumer may 

be expressed as the amount he is willing to pay, given 

his own income, rather than do without a specific amount 

of the good or service. This measure of want-satis-

faction is consistent with the economic concept of 

demand. A succinct way of demonstrating how the willing-

ness-to-pay criterion can be used to measure benefit is 

by means of the conventional demand curve of economics. 

Figure 1. shows the relationship between the price charged 

for a specific good or service and the amount of it which 

an imaginary consumer would purchase. For convenience, 

we have drawn the demand curve as a straight line. At a 

price above $30, the consumer would buy none. He would 

consider it "too expensive" and would devote all of his 



budget to other goods and services. If the good were 

given away at a zero price he would take 60 units, 

his wants with respect to that good or service being 

satisfied at that level. For intermediate values, such 

as the price of $20 he would purchase 20 units, for an 

expenditure of $400. At a price of $15 he would pur-

chase 30 units, for an expenditure of $450, etc. Now, 

if we calculate the value to the consumer of, say, the 

30 units he has pruchased at $15 each as being equal to 

his expenditure (price x quantity) of $450 we will be 

ignoring the fact that he would have been willing to 

pay a price greater than $15, although he would have 

consumed fewer units. This can be seen by viewing the 

demand curve the other way around. If one unit were 

offered to the consumer and he had to pay the maximum 

amount he were willing to pay for it, that amount would 

be $30. For each additional unit between 1 and 60 he 

would be willing to pay $.50 less than for the one before. 

Thus, if a second unit were offered he would be willing 

to pay $29.50, etc. For a purchase of 30 units at a 

price of $15, therefore, the willingness-to-pay evalu-

ation would be his actual expenditure of $450 plus the 

value represented by the shaded triangle in the diagram 

or (30 - 15) x 30 	2 = $225. 
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Another way of understanding this method Of evaluation 

which may accord better with intuition is to consider 

the entire amount, i.e., $675 as the amount which the 

consumer would be willing to pay rather than do without 

his 30 units. The additional value represented by the 

shaded triangle is known as the "consumer's surplus". 

For a market good, the demand curves for individual 

consumers may be added horizontally to obtain society's 

demand curve, or the market demand curve. Thus, in a 

society with 10 consumers with demand curves identical 

with the one in the illustration, a price of $15 would 

elicit a demand for 300 units. The value of this good 

or service to society would then be 10 times the value 

to the individual consumer, or $6,750, etc. 

Consumer's surplus is the most critical concept in cost/ 

benefit analysis for several reasons. First, it is 

derived from the idea of individual utility and its ex-

pression by that individual as a consumer. Thus, no 

matter how efficiently - in terms, e.g., of physical units 

of output per dollar of expenditure on production - goods 

and services are produced, evaluation of the products 

of government and of private firms depends upon what the 

consumers are willing to pay. 
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Second, most of the services dispensed by government 

are available without a specific price being charged to 

the consumer. Reliance on the consumer's surplus con- 

cept forces the analyst to evaluate the benefits of such 

services in terms of what the public would be willing to 

pay for them if they were offered in conventional markets, 

i.e., if prices prevailed which served to bring supply 

and demand into balance. 

Third, even for a purely cost-reducing project, the 

difference in total expenditures before and after the 

project is an inadequate measure of its value. Say, 

for example, an office communications system is intro-

duced to produce exactly the same type of output, with 

no qualitative changes, for lower total resource costs. 

If the same amount can be produced for less, it is likely 

that more will be produced. The budget of the unit which 

has been automated will not fall by the total amount of 

the cost saving which would have been realized if the 

amount of output had remained constant. It is the area 

under the demand curve including the consumer's surplus 

triangle rather than simply the difference in the price 

times quantity rectangles which is the appropriate measure 

of welfare gain, assuming everything else remains constant. 



C. Other Evaluation Systems in the Federal Government 

The use of gains in consumer welfare as the measure of 

benefit in cost/benefit analysis may be contrasted with 

other evaluation systems currently used by the federal 

government. The operational performance measurement 

system (OPMS) is one of the more comprehensive systems 

to be developed in recent years and has had a number of 

offshoots which are in use for departmental planning and 

auditing systems. That system stresses the measurement 

of tdo related concepts: efficiency and effectiveness. 

Efficiency, as we have already mentioned pertains to the 

relationship between outputs and inputs of any activity. 

Increasing efficiency means that output increases at a 

faster rate, algebraically, than input. In assessing 

operational efficiency, the relevant outputs are operational 

outputs. Such outputs are directly measurable products of 

the operation, e.g., cases processed, grants arranged, etc. 

Effectiveness refers to the extent to which the outputs 

of an operation contribute to its objectives. The usual 

distinction made between efficiency and effectiveness is 

that effectiveness pertains to whether the right things 

are being done while efficiency pertains to how well the 

actual activities are being done. The relationship be-

tween operational outputs, program outputs, program effects 
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and dimensions of individual and collective wellbeing is 

a means-end relationship. This relationship, as well as 

the associated measures of efficiency and effectiveness 

and their contributions to wellbeing are shown succinctly 

and illustratively in the accompanying diagram (OPMS 

* Manual, Vol.I.). 
 

In terms of this nomenclature, cost/benefit analysis is 

concerned primarily with evaluating, on the benefits side, 

program effects. It is primarily at this level that 

quantification in dollar terms is possible. Recourse 

is likely to be made, however, to information at the 

program output and operational output levels in order 

to derive estimates of program effects. Thus, for 

example, an estimate of increased earned income from a 

job-creation program would be derived from data on 

numbers and characteristics of grants (an operational 

output) and an estimate of net job creation and net 

addition to earned income in each type of job (say 

program output) on the basis of a model or other method 

of estimating the relationship among these variables. 

The current Program Evaluation effort within the federal 

government is intended to quantify some of these higher-

level program effects. To the best of our knowledge, how-

ever, such quantifications are still in the formative stages. 

Further discussion of the relationship between efficiency/ 
effectiveness evaluation and traditional economic analysis 
may be found in the author's "Economic Dimensions of Spice 
Audits", prepared for the Office of the Auditor General, 
June 6, 1977. 
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Cost-benefit evaluation is the most comprehensive of the 

evaluation techniques in the sense that it attempts to 

encompass all components of welfare pertinent to 

social choice. The cost-benefit analyst is obliged to 

specify all components of benefit and cost expected to 

be of significant magnitude and to quantify these. By 

contrast, a system such as OPMS recognizes certain "un- 

measureable operations" which have no quantifiable outputs 

for incorporation in efficiency measures. An example 

given is advice and assistance in cases of radiation 

accident, such cases being highly variable in their 

nature. In cost/benefit analysis, this output would 

have to be assessed as being either of insignificant 

magnitude compared with other components or be evaluated 

in terms such as value in reduction in pain and suffer-

ing, time lost in seeking alternative advice, etc. If 

this type of evaluation were impossible for one or more 

components of benefits and costs thought to be of signifi-

cant magnitude the cost/benefit analyst would have to 

resort to arraying project effects without numerical 

evaluation. Partial evaluation of the allocative effects 

of a project is no better than no evaluation at all, since 

such "unmeasurable" effects may be large in relation to 

net benefits, thereby (if they were measured) altering its 
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sign or magnitude. For evaluation of operational effi-

ciency, as in the OPM System, by contrast, exclusion of 

such "unmeasurable" components may be warranted, since 

inferences about the steps to be taken to correct in- 

efficient operations may not be affected. 

Cost/benefit analysis does not deal with the problem of 

effectiveness per  se. Whatever the actual output of the 

project it is evaluated according to its impact on want- 

satisfaction in society regardless of whether that want- 

satisfaction is of a different composition than intended 

by the particular program with which it is associated. 

Cost/benefit analysis must deal with problems related 

to effectiveness, however. If the project being evaluated 

changes the quality features of output (response time, 

population eligible for services, etc.) society is faced, 

in effect, with a different output for which its demand 

will, in general, be different. The cost/benefit analyst 

must incorporate this change in his evaluation. 

See T.R. Robinson "Measuring Productivity in the Federal 
Government" in W.T. Stanbury and Mark Thompson, People, 
Productivity  and Technological Change, 1973. 
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D. Relevant Alternatives and Establishment of a Baseline 

The benefits and costs of a project can only be defined 

and evaluated in relation to some alternative project or set 

of projects. The results of cost/benefit evaluation are 

presented to the decision-maker in one of two ways. In 

one, he is presented with a "menu" of alternative projects. 

The status quo, while not necessarily a "project" in the 

normal sense of the term, is usually included as one of 

the alternatives. The other situation is one in which a 

single project is presented to the policy-maker. Even 

in this latter situation, however, there is an alternative 

which may only be implicit, viz., other uses for the funds --- 

being considered for allocation to the project in question. 

Such alternatives might include: other uses by the unit 

which is the site of the project, by contracting-out for 

the production of'reports, etc.; other uses within the 

same department, by shifting some activities to another 

section; re-allocating the funds to a different depart-

ment; or reducing taxes and shifting the entire amount 

to the private sector. Assessing which of these out- 

comes is most likely to occur in a given situation may 

require a profound understanding of the decision-making 

process by which such re-allocations might be made. 

If the alternative or baseline situation involves the use 
of capital resources by the private sector to achieve the 
same or other objectives than the public project, the 
conventional way of expressing the cost of the project is 
as the rate of return of the resources for investment in 
their relevant private use - the so-called "cost of capital" 
or "marginal productivity of capital" - or as the present 
discounted value of the net returns in the private use. 
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Whichever of these two situations pertains, the analyst 

will usually not perform a separate evaluation for each 

of these alternatives explicitly in relation to the 

specific project being studied. Rather, he will express 

various components of benefits and costs in terms of 

opportunities foregone of that project. These "opportunity 

costs" relate the project being evaluated to a baseline. 

The baseline may be the single best of an averaging of 

the outcomes of alternative projects or of the one alter-

native project considered. 

Even if only the single alternative of the "status quo" 

is taken into account, its definition and quantification 

may involve more than simply measuring the recent past. 

Changes may be taking place rapidly even in the absence 

of the project. The mandate of the jurisdiction wherein 

the project takes place may be changing, implying change 

in output, inputs and composition of activities. Where 

the change involves only a shifting of responsibility among 

units within the public sector this problem might be over-

come by defining the appropriate jurisdiction to include 

all of the units involved. Where totally new dimensions 

are involved in the change it is appropriate to construct 

a "moving baseline" to reflect anticipated changes. 



A second source of change in outputs is change in demand 

for the services of the governmental unit. This change 

is apart from a change in output which may take place 

because the composition of output has changed and the 

demand for the new composition is greater/less than for 

the old. Rather, we refer to a change from the past in 

the level of demand - due to change in income, health 

status, employment status, etc., depending on the nature 

of the services - which would have led to a change in 

volume of output even though its composition had remained 

unchanged. 

Third, the relative prices of inputs to the governmental 

unit's production process may change. For example, the 

price of various types of office machinery may decline 

relative to salaries for personnel. Efficient operation 

would dictate replacing personnel, or some of the growth 

in personnel, by machinery, insofar as this is technically 

possible. 

Fourth, technological progress may lead to changes in the 

unit's operation to capture greater efficiency from new 

types of equipment or methods of production. This type of 

change will generally lead to a change in the composition 

of inputs. Whether this change favours labour or capital 



depends upon the relative extent to which technological 

progress is embodied in human learning versus changes in 

the performance characteristics of capital goods. Techno-

logical progress may also lead to change in the composition 

of outputs. This source of change is of particular signi-

ficance in the evaluation of office communications systems. 

Rapid progress is being made in performing office functions 

by means of new types of equipment. One consequence is 

an accretion of such new equipment on a piecemeal basis, 

in distinction to the integrated types of systems which 

are being considered in the framework of the OCS project. 

Fifth, external conditions which vary over time may cause 

apparent performance also to vary. For example, if an 

agency needs to forecast its caseload in order to match 

resources to demand, such forecasting, and consequently 

observed performance, will be of poorer quality in periods 

of extreme fluctuations in the economy.* 

E. Collective Goods and Externalities 

An important distinction is that between so-called 

"collective goods" and private or single goods. The 

Technically, we could say that the price of "ignorance" is 
higher in such periods of instability and therefore less 
of it should be used as an input, less ignorance being 
equivalent to more information. Therefore, this is a change 
of the third kind, or relative input prices. Converting 
such concepts to measurement, however, is a very difficult 
matter. 



latter are those which are traded in markets and are 

individually priced. We have discussed, with the aid of 

the diagram on page 20, how the demand schedules for 

individual consumers may be added horizontally to calcu-

late market demand, and how the social surplus similarly 

is the sum of individual consumers' surpluses. In a 

competitive market in equilibrium, the market price is 

such that for each consumer, any furhter purchase of the 

good will decrease the amount of "surplus" which he en- 

joys. In other words, he would only be willing to buy 

further units of this good if the price were lower. But 

the producer, meanwhile, has "squeezed out" all of his 

own "surplus", i.e., it would cost him more (where a 

normal return to his own labour and risk is part of the 

cost) to produce an additional unit than he would gain 

from selling it at the market price. 

Collective goods are consumed jointly. Up to a point, 

at least, the consumption of the good by one individual 

does not preclude its consumption by others in society. 

This characteristic contrasts with single goods, the 

consumption of which by individuals is exclusive. If 

some number of units (defined, e.g., as reduction in 

likelihood) of defence from enemy attack is provided to 

the inhabitants of a country, all share in the benefit. 
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In terms of our diagram, individual demand curves are 

summed vertically rather than horizontally. Thus, the 

valuations for individuals are summed, for a given amount 

of the collective good provided to society as a whole, 

to obtain the valuation for society. Just as with single 

goods, therefore, the value placed by society as a whole 

on an extra unit of the good is just equal to the extra 

cost of its production. Unlike single goods, it is not 

generally true, in equilibrium, that every individual 

in society values an additional unit equally. This 

difference between collective and single goods raises 

some problems for evaluation which will be discussed 

in the following chapter. 

The above statement about the social valuation of an 

additional unit of a collective good being equated to 

its cost is correct only where there are no "extern-

alities". An extra lane added to an expressway is 

accessible to all. It reduces the travel time of those 

who use the expressway, which saving of time has a 

value to those individuals. The volume of traffic may 

reach a level where congestion occurs, however. Above 

that level, each additional automobile increases travel 

time, not only for itself, but in addition for all others 

using the expressway at the same time. This effect, 
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which each automobile inflicts upon the others is called an 

"externality" or "spillover". Externalities may detract 

from the benefits available from a collective good, as 

in the preceding example, or as in the case of a factory 

which pollutes the air or natural bodies of water, etc. 

Since it is difficult to create pricing mechanisms to 

overcome the ill effects of externalities, e.g., variable 

localized tolls in the first example, compensation by 

the factory owner to the surrounding residents, in the 

second example, governments impose a number of restric-

tions, and/or increase capacities, so as to reduce such 

externalities. If pricing mechanisms could be created 

without cost, then, in the case of the polluter, he 

would be forced to compensate those living in the sur-

roundings. If the charge were set at the optimal level, 

he would both reduce his pollution (by using anti-

pollution devices and/or reducing his production) and 

pay amounts to his neighbours which would just compensate 

them for the pollution remaining, i.e., leave them as 

well off as they had been before the occurrence of 

pollution. Similarly, those continuing to use the 

expressway would pay an amount such that, when added 

to other costs of the road and its usage would equal 

society's valuation of the road use. 

The point of introducing this idea of compensation for 

externalities is that it is consistent with 



valuation as willingness-to-pay, but extends that 

concept to non-market goods. Estimation of the amount 

of compensation required and accompanying adjustments 

in production or consumption allows us to estimate costs 

and benefits of measures which affect the quantity of 

collective goods by subtracting the required compensation 

from the gain in income which makes such compensation 

possible. In addition, this approach underlines the 

incorrectness of the valuation of the benefits of govern-

ment services by the physical manifestation of their 

delivery, e.g., as cases processed. 

Not all externalities are negative, i.e., involve net 

costs to society. New discoveries and the dissemination 

of information about them may lead to the adoption or 

development of new techniques in the country's indus-

tries which make them more productive. Such positive 

externalities may be an important source of benefits 

from the OCS program. Information about product or 

process innovation may be employed to increase market 

power, however, in which case there may be costs 

associated with reduced competition which should be 

deducted from industrial benefits. 



F. Summary 

A concept related to cost/benefit analysis is productivity. 

Understanding the relationship between resources used 

by the governmental unit being analyzed and its outputs 

is an important prerequisite for evaluation. Measurement 

of the effects of automation on the unit's outputs is only 

an intermediate step, however. For cost/benefit analysis, 

the test of benefit is willingness by the public to pay 

for the services received. Even if there is no direct 

charge to the users of the service, it is necessary to 

estimate what they would be willing to pay if those 

services were provided through a market. Imputing 

willingness-to-pay is frequently complicated for services 

rendered by the public - by the existence of distortion 

in pattern of consumption - from congestion, etc. - which 

cannot be corrected by price adjustments. The evaluation 

of a specific project such as one of the Field Trials 

must be made in terms of its impact relative to some 

alternative. This alternative, or baseline, situation 

may include continuation of office operation with conven-

tional technology or, if this does not seem likely, with 

piecemeal introduction of office automation. 

4. Evaluation of Benefits and Costs  

A. Introduction 

Evaluation presents the analyst with the problem of 
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quantifying the various dimensions of benefit and cost. 

He will, by this stage, have identified those dimensions 

and the reasons for their inclusion. This reasoning 

may be expresAd in terms of some type of model of econo-

mic behaviour. The analysis leads to the identification 

of both direct and induced effects of the project. For 

example, office automation in an environmental agency may 

make it possible to enforce types of anti-pollution regu-

lations which could not have been previously enforced. 

This change might be the result of enhanced communication 

between central office and field offices of reported viola-

tions, chemical analyses, ecological information, etc. The 

increased capacity for enforcement might, on the one hand, 

lead to a reduction in resources devoted to environmental 

protection, i.e., the response may in part be to take ad-

vantage of the new technology by reducing costs. On the 

other hand the potential increased enforcement capacity 

may be partly (in combination with cost reduction) or 

fully (with level of costs maintained) taken advantage of, 

resulting in more thorough enforcement of existing legis-

lation or enforcemtment of legislation with more stringent 

regulations adopted as a result of the increased practic-

ability of such enforcement. If enforcement is increased, 

as by more detailed or frequent monitoring or inspection, 

this is likely to lead to more litigation and fines and 

eventually to the adoption of additional anti-pollution 



- 38 - 

measures. These measures involve resource costs; however, 

it is presumed that the benefits of lower pollution levels 

would outweigh these costs, i.e., costs of the anti-pollu-

tion equipment plus additional costs to the agency of office 

automation. 

In the preceding brief example, the behavioural responses 

of the agency in adopting legislation and allocating funds 

to the agency and of the polluters in responding to this 

activity by taking anti-pollution measures require identi-

fication and prediction by the analyst (except for legis-

lation). This requirement points to the need for an 

adequate model of behaviour to aid in identifying the main 

effects, for cost-benefit evaluation purposes, of office 

automation and to guide the empirical investigation by 

which those effects are modified. It is possible, of 

course, that office automation in a particular situation 

will lead to a pure "cost reduction". Office communication 

systems are expected to expand the possibilities, not only 

for amount of work but also for the types of work which an 

individual may perform. It is unlikely, therefore, that 

exactly the same quantity and quality of output will be 

produced after the introduction of such systems as would 

have been produced without them. The assumption of pure 

cost reduction is therefore a very strong one. It should 

only be made if there is very compelling evidence to 

support it. 
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We have not attempted, at least at this stage, to develop 

a general model of office automation which would be 

applicable for cost-benefit analysis. From the preceding 

illustrative example it should be clear that such a 

model would be required to deal not only with the behaviour 

of the agency where the systems are installed but also 

by those elements of the broader economic, including 

governmental system which are affected by that reaction. 

Consequently, it is not possible to develop a general-

purpose model for the cost/benefit analysis and evalu-

tion of office automation. Specific applications of 

cost-benefit analysis have always had to rely on very 

specific models. It would be very useful for future 

cost-benefit analysis of office automation, nonetheless, 

to have available a generalized, even if very abstract, 

model for predicting the response of an agency or firm 

where OCS technology is installed. Such a model in 

combination with suitable empirical testing might allow 

us to predict, e.g., how the size and composition (in 

terms of skill level) of the office workforce and con-

sequently the labour component of cost, would change. 

Unfortunately, from our review of the literature, such 

a model appears not only to be lacking but also far 

from realization. Appended to this report is a short 

essay in which we have summarized the leading theories 

from a very large literature representing several social 

science disciplines. The absence of an adequate model 



of the organizational response means that a number of 

direct assumptions about the direction and speed of 

this response will need to be made, based perhaps upon 

analogous situations in the past, expectations by 

managers, etc. 

Following are some of the main headings under which 

problems of evaluation will need to be identified and 

dealt with for the implementation of cost-benefit 

analysis. The nature of these problems will be further 

specified in subsequent work in this project, using 

the Field Trials as examples. 

B. Project Life 

While the Field Trials will last only two years, the 

effects of the systems installed, including changes 

within the site, in the activities and methods of 

production of the clients of the governmental unit, 

etc., are likely to extend over a much longer period. 

The costs and benefits associated with these changes 

need to be compared, by appropriate discounting tech-

niques,at a point in time. 

Estimation of the length of life of systems like OCS 

which are based upon an evolving technology are 
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complicated by the lack of precedents for the specific 

form being considered. Approximations may be obtained 

by examining the experience with analogous systems. 

Sensitivity ahalysis in which calculations are repeated 

for different variables may also be useful. 

Several dynamic factors need to be considered. First, 

since the Field Trials are of relatively brief duration 

a variety of adjustments will be incompletely made during 

this period. It will be necessary to assess whether ob-

served changes are transitory or if not, whether they 

have been completed or will continue after the Field 

Trial period or whether some changes which might be 

anticipated have not had time to become apparent. Some 

of the dimensions include: 

- adaptation of work habits 

- choice of OCS versus conventional methods by the office 

workers, where both are available 

- re-allocation of resources other than those specifically 

employed for OCS, especially the skill configuration 

and overall size of the workforce 

- re-definition, creation and elimination of tasks 

- shift in the performance of tasks to or from other 

units of the department or the private sector 
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- changes in the quantity of inputs and outputs 

- changes in the quality of inputs and outputs. 

Second, since the technology is evolving it is likely 

that these systems'Will be modified at one or more points 

during their useful life to adapt to this changing tech-

nology. For example, electronic mail between the site 

and outside points may be incorporated as the result 

of the development of a more widespread system. It may 

be desirable to incorporate considerations of the extent 

to which the system can be modified to adapt to these 

changes and to which that would influence future decisions 

about overhaul versus replacement of the systems due to 

obsolescence. 

Third, it might be considered to what extent foreseeable 

changes in the mandates of the host departments and 

sections where the sites are located may change, requir-

ing possibly major modification of the systems. 
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C. Relevant Prices 

Where new technology is being introduced and, in general 

where factors are present which might be expected to 

alter the prices pertaining to the alternatives under con-

sideration, a time path of relative prices must be in-

cluded in the discounting formula. If it is assumed 

that a benefit of the field trials is a shorter learn-

ing period for the vendors, the fall in price which 

would ensue without the use of the Field Trials 

should be included in calculating discounted values in 

relation to the baseline. That baseline might include 

such alternatives as postponing installation, leasing 

rather than purchasing the equipment, etc. 

Since optimization in the use of the OCS system will in 

general require changes in the employees' skill mix, 

the likely trend in salaries of the various employee 

categories should be considered in the discounting 

calculation. 

Constraints on hiring and dismissal of employees of 

governments may create an element of rent in their 

wage rates. Conversely it could be argued that govern- 
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ment, as a monopsonist, is able to squeeze wages below 

marginal opportunity costs for at least some skill 

types over the medium-term. 

Prices charged by vendors of the OCS Systems may not 

reflect long-run average costs. In introducing new 

technology, and especially in dealing with clients 

where there is a prospect of large follow-on sales, 

prices may reflect the spreading of capital costs 

over very high anticipated production volume. 

Where the effects of the project on inputs and outputs 

of market goods are small in relation to the overall 

size of the markets for these individual goods, the 

changes may be considered "marginal". It may then be 

assumed that the project has no effect on the correspon- 

ding prices. Where an investment project is large enough 

to alter the market prices of inputs and outputs, however, 

the prices used in the evaluation must reflect the 

shape of the demand and supply curves for these goods. 

On the benefit side the calculation should include the 

demand for products for which the good in question is 

an intermediate input, assuming optimal welfare con-

ditions have been met. 	For inputs, there must 
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be an appropriate adjustment for rental elements. It 

is unlikely that the scope of the Field Trials is such 

as to alter factor (labour, plant and equipment) or raw 

material input prices, although this could be the case, 

e.g., if they absorb a large share of the vendor's 

products over some period of time. On the output side, 

however, since we are dealing with the services of units 

of government departments for which there is no market 

in the conventional sense, there is little or no oppor-

tunity for substitution of alternative sources. Thus, 

as in the illustrative example, more stringent anti-

pollution regulations leave the polluters with no alter-

native (other than temporary stalling) to the purchase 

of equipment for reducing pollution. This shift in 

demand, i.e., for the anti-pollution equipment, is likely 

to be broad-based and may therefore cause a change in the 

price at which the equipment is marketed. Eventually, 

production may be adjusted so as to allow prices to 

return to their previous level but this could be a long 

process. 

D. Intermediate Outputs 

Most units of government, including at least two of the 

three Field Trial sites are not primarily involved 

with rendering service directly to the public. Their 

outputs are consumed within their own departments and to 



some extent other units of government. The appropriate 

measure of benefit is related to the demand for the 

services of the unit which is derived from the demand 

for the output of its department or other unit of govern-

ment. These final services are perhaps the culmination 

of the intermediate outputs of a whole group of such units. 

We may assume there is some means for evaluating willing-

ness-to-pay on the part of the population for these final 

services, whether revealed by dollars actually paid - 

most commonly this is not the case with government ser-

vices - by time saved, by returns from increased production, 

etc. The demand for the intermediate service, from which 

a consumer's surplus measure can be derived, is calculated 

by subtracting from the price which would prevail for the 

final service in a competitive market, the combined costs 

of all the other inputs that go into its production. 

E. Summary 

Evaluation presents the analyst with the problem of 

quantifying the various dimensions of benefit and cost. 

For Office Automation, a general model of organizational 

response would aid in predicting the extent of these 

dimensions, in conjunction with Field Trial measurements. 

Such a model does not exist. The life of the Field Trial 
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in each case may be short in comparison with the time 

needed for adjustment to the new technology. Predictions 

are needed of subsequent adjustment including possible 

modification of the Office Communication Systems them-

selves. Prices observed in the Field Trial period may 

need to be modified to reflect the learning curve of 

vendors, changes in the required skill mix and numbers 

of employees and non-competitive factors in input markets. 

The site of Office Automation may be a unit providing 

an intermediate service to one or more other units and 

thus only indirectly contributing to final services to 

the public. Evaluation involves linking the public's 

willingness-to-pay for the final services backward to 

the unit's outputs. 
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Implementation: Sources and Methods 

5. Introduction  

The issues identified in the first half of this report 

can now be related to the specific procedures for iden-

tifying and evaluating the costs and benefits of the 

Field Trials. The framework will continue to be presented 

at a level suitable for general application, however. 

Rather than examining the individual field sites in the 

form of case studies, we will use aspects from one or 

another to illustrate specific points, indicating, where 

we have been able to obtain information, whether and how 

the other sites differ. 

In the accompanying chart (Fig.3) we indicate the relation-

ships among the major components of the evaluation. The 

reasoning and the principal decisions involved in these 

steps have been discussed in Part I. We use them both to 

help organize the discussion and to demonstrate the sequence 

of decisions to be made by the cost/benefit analyst. 

6. Comparison of the Field Trial Sites  

A comparison of the three departments containing the Field 

Trial sites leads us to the initial assessment that the 

Department of Environment (DOE) and the Department of National 

Defence (DND) trials are the most difficult to evaluate 
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for cost/benefit purposes and the Customs and Excise trial 

is the most straightforward. There are three major reasons: 

1. Size of the study: The measurement of the effect of an 

office automation ("OA") project on any organization will 

be more accurate, the larger the project, measured in 

dollar terms, is in relation to the total operating costs 

of the unit. If the expenditures on the project are rela-

tively small it is difficult to disaggregate organizational, 

input and output changes caused by the OA trial from changes 

caused by movements in factors unrelated to the project. 

At the DOE all of the sub-units within DMSD (Departmental 

Management Services Directorate) and EPS (Environmental 

Protection Service) are receiving the equipment - the project 

is not involved with extensive installation within two rela-

tively small organizations as it is at C & E. At DND 

similarly, it is anticipated that a small share of total 

activities within the Chief Financial Services (CFS) area 

will be affected. 

2. Organizational Stability: Both DMSD and EPS have recently 

undergone and are continuing to undergo extensive changes 

in their formal organizational structures. These changes 

make it difficult to establish baseline measurements of 

cost and output. Also, this disruption of the organizational 
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environment makes it difficult to allocate changes in 

organizational performance to the Field Trials. At DND, 

there has been some splitting up of responsibility areas, 

but the activities and outputs can probably be traced 

back over several years. The organization at C & E has 

been stable for some time. 

3. Output measurement: The measurement of the change in 

the effectiveness of a department requires a quantifi-

cation of its purpose - the outputs of the Department 

which directly affect social welfare. There has been 

no quantification of the outputs of DOE or DND relating 

to the current organizational structure, or to the 

organization as it was prior to the recent organization-

al changes. Without measurements of productivity 

and performance at various stages throughout the organ-

ization, it is difficult to determine the effect of 

OA in any particular branch of the Department and 

what net impact the OA will have on the final output 

(goal) of the organization. This problem is particularly 

acute at DOE and DND because the units receiving the 

equipment are at several removes, in terms of organization-

al structure, from the social welfare goals of the 

Department. Also, given the "white collar" or "scien-

tific" nature of most of the work being performed, it is 



conceptually difficult to determine the influence of 

isolated units on the production of joint departmental 

outputs such as reports on appropriate environmental 

or strategic policies. 

A description of the responsibilities of the units form- 

ing the Field Trial sites is presented in Appendix B. 

7. Definition of the Project and Relevant Population  

There are several ways in which the Field Trials may be 

defined for cost/benefit evaluation, as has been indicated 

in Part I. It is assumed in what follows that we are 

concerned with those changes in the allocation of resources 

which affect the performance of its functions by the 

productive entity delimited by the Field Trial site, which 

we shall call "the unit being analyzed" or "the unit of 

analysis". In two of the cases described above - National 

Defence and. Customs and Excise - the definition of the site 

corresponds with groupings of discrete organizational units 

at the Directorate level. At .Environment, the Trial cuts 

across units, primarily at the Director level. Therefore, 

we assume all of EPS and DMSD together represent the unit 

of analysis. 
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To understand the implications of our definition, the 

reader may picture a time in the future when the proper-

ties of OA systems, including various adjustment costs, 

etc., are well known. The manager of an organizational 

unit within a department is faced with a decision on 

recommending OA or some alternative. On the one hand, 

he does not need to consider costs associated with 

introduction of a new type of system. Similar systems 

will have been introduced in other governmental units 

and private firms. Hardware, software and procedures 

such as training will have been developed so as to 

minimize costs of transition to OA. Such costs will 

still be present and presumably be of significant magnitude, 

however and need to be assessed. Another type of tran-

sitional cost component he will be able to ignore is 

reflected in the price of the system itself, since 

"learning curve" reductions in production costs will 

have been appreciated prior to the point in time where 

his decision is being made. On the other hand, since 

such transitional costs are in the past, he will not be 

able to count the benefits of the learning experience 

from the introduction of OCS, either to his unit or, as 

external benefits, to government generally or to the 

manufacturers of the systems. Such benefits and costs 

are rightly included in an evaluation of the OCS Program 

as such, however. 



As indicated in Part I, there are a range of populations 

definable as the recipients of the benefits of the 

various Field Trials. If we accept as the relevant 

population for the services of the Department of National 

Defence the entire population of Canada, this aspect of 

the problem of measurement is relatively easily disposed 

of. For the other two departments the problem is more 

complex. The role of the Environmental Protection 

Service in "maintaining a state of the envrionment nece-

ssary for the health and well being of man" (Environment 

Canada, Annual Report, 1981-1982,  p.11) might appear to 

involve all Canadian residents. There are, however, a 

range of potential or actual changes to the environment 

from man-made causes with which EPS is concerned. These 

changes affect different segments of the population. 

Under the heading of Water Pollution Control, for example, 

EPS has reviewed possible pollution resulting from the 

processing of peat and coal and heavy oil pollution 

associated with production from oil sands. 

While pollution may spread, and while individuals may 

travel from distant points to use water bodies for 

recreation, these problems clearly do not individually 

involve all residents of the country. There are a multi-

tude of types of environmental problems and of geographi-

cally-defined areas where they prevail. As well, it is 
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necessary to include not only residents but owners and 

users of property in the locales affected. 	Consequently, 

an exhaustive enumeration of the relevant populations 

is itself a very costly task. This may explain why the 

Department has not established and quantified effective-

ness measures for its activities. For the purpose of 

an overall cost/benefit evaluation of the Field Trials, 

such an exhaustive inventory may be unnecessary if a 

representative set of environmental cases could be 

identified from which the affected population in each 

class could be estimated. Such a sample does not exist. 

At the Customs and Excise Field Trial, identification 

of the relevant population is simple conceptually but 

measurement is somewhat complicated. For the definition 

of output which we shall employ (see discussion below 

under Chapter 11:Evaluation of Impact on Final Output) 

the relevant population would appear to be those firms becom-

ing liable or no longer liable for payment of excise duties 

as the result of changes in products manufactured or in pro- 

ducts covered by the Excise Act. Mainly for the former reason, 

this population in transition fluctuates in size and compo-

sition. Information on firns involved in the caseload 

of the Excise Interpretations Branch as well as the 



entire population of firms paying excise duties is 

available at the Department. Neither of these corres-

ponds with the population relevant for the cost/benefit 

analysis. With the aid of these data however, and esti-

mates by departmental experts about how the numbers and 

characteristics of firms requesting an interpretation 

correspond to those in the relevant population, that 

population could be identified to a reasonable approxi-

mation. 

8. Links to the Department and Other Government 

Because of the way in which we have defined the project, 

for the purpose of evaluation, changes resulting from the 

project in the rates at which resources are converted into 

service flows of other units of the Department or of other 

agencies of government are treated as external effects 

which need not enter into the calculation of net benefits. 

Appraisal of these effects needs to be made, however, for 

two reasons. First, resource allocation and budgeting in 

the federal government involves a hierarchy of responsibil- 

ities. The net benefits of the project will be compared with 

its external effects by some decision-makers and they should 

have available if possible an estimate of these magnitudes. 
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The second reason why external effects should be measured 

is that any unit within a department, whether it be 

relatively small with few types of outputs, as in the 

case of the Customs and Excise site or much larger and 

with a more complex set of outputs as at Environment 

and bdtional Defence, has a host of linkages with other 

units in its own department and elsewhere. It must be con-

sidered whether these linkages affect the rate at which the 

outputs of the unit of analysis are converted into final out-

put. If so, appropriate measurements must be made. 

Horizontal  linkages pertain to production of a department's 

intermediate and final outputs by two or more units. 

For example, the preparation of the Main Estimates of the 

Budget involves considerable interchange of information 

and joint task performance by units of DND under Chief 

of Finance (primarily accounting) and Chief of Programs 

(primarily planning). 

Vertical  linkages involve the relationship between units 

employed in successive stages. of the production of a 

department's outputs. Some units, such as the Tax Inter-

pretations unit serving as one of the Field Trial sites, 

deliver services directly to the public. The outputs 

of others eventuate in service to the public only through 

a series of links via other units. Administrative units 

such as DMSD and C.FIN are typically very internalized 

in their respective departments, i.e., at several stages 

removed from final outputs. 

I 



As discussed in Part I under Intermediate Outputs 

evaluation of the contribution of a particular unit to 

the benefits of additional outputs of service to the 

public involves netting out the extra costs attributable 

to all other units involved in the production of the 

particular final output. This netting-out, in turn, 

requires that horizontal linkages be decomposed so 

that the net effect on the unit under investigation may 

be estimated. There are few, if any, purely vertical 

relationships between governmental units, since working 

arrangements involve information feedback. A schematic 

illustration may help to clarify this point. 

Units "A" and "B" are involved in considerable interaction 

to make possible an output by B leading to an action in "C". 

Other units (including possibly "A") may also contribute to 

this action, using channels other than B. The Finance and 

Materiel units in DND might serve as an example. (The units 

need not be in the same department or even level of govern-

ment, however.) 
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Materiel ("B") must obtain certain types of equipment 

and requires costing information from Finance. There 

are thus information flows between the two units in 

both directions, since one unit must inform the other 

of its needs which  the latter must satisfy. Materiel 

eventually purchases the equipment, say a patrol aircraft, 

which is used by unit C in performing duties which pro-

duce operational outputs of the department, e.g., hours 

of surveillance. Now, for evaluation it is necessary 

to "uncouple" A & B to the extent of netting out the flows 

resulting from interaction between them, as depicted here. 

Changes in the output of C must be traced backward to the 

corresponding required changes in the output of A, via both 

direct and Indirect linkages. One of the latter is through 

B, an'intervening unit. Changes in the quality of A's 

outputs may have three types of effects on the other 

units. First, the pattern of linkages may be changed 

so that, e.g., a direct link between A and C is no 

longer necessary (information provided by Finance to 

Materiel is now so complete and timely that direct input 

to the operational commands is not needed, etc.). This 

01nn•••• 
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change in the pattern of linkages may involve pairs of 

units other than those including the unit where the 

change originated (B:C in the diagram). Second, the 

linkages may change in intensity (in the preceding example, 

the direct input from Finance to the operational commands 

may merely be reduced). Third, the internal efficiency 

of the other units may be altered (the more complete and 

timely information may allow Materiel to routinize certain 

activities), affecting the relationshp between their out-

puts and inputs in terms of quantity and quality. 

All of these effects are likely to alter the extent to 

which demand for the outputs of the department influences 

the demand for the outputs of the unit being analyzed. 

Consequently, unless there is good reason to think that 

these effects have insignificant influence, changes in 

the magnitudes of the linkages between all pairs of units 

intervening between the unit which is the locus of the 

project and the unit delivering the final output need to 

be estimated. The magnitudes of the linkages are in 

terms of the dollar cost of resources used to produce 

them. it is not necessary to assess the value to the immediate 

"consumer" (the unit utilizing the input) except for end . 
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products. Prevailing practice in conducting cost/benefit 

analysis (at least for purposes of Treasury Board) is to 

ignore effects other than changes in input requirements of 

the unit directly involved in the project. It may be, 

however, that OCS-type technology will have very significant 

impacts external to the unit. In the previous example, it 

is at least conceivable that increased accuracy, currency, 

comprehensiveness, turn-around time and ease of utiliz-

ation of costing services might lead to more procurement 

of alternatives being considered, greater frequency of plan 

revisions reflecting closer tracking of cost changes, etc. 

These changes might entail economies of a much greater 

magnitude than would be predicted by a simple cost-effective-

ness calculation (product of lower per unit cost and initial 

number of units of output). 

9. Baseline and Impact Costs and Output  

A. Principal Steps 

It was assumed in the above discussion that the cost/ 

benefit analysis would be . predominantly a priori  

i.e, it would be an evaluation of anticipated, rather 

than realized impacts. Within the framework of the Field 

Trials there will be an evaluation of impacts at the 

respective sites. These studies may make it possible to 

measure actual  resource consumption and outputs for the 



units being analyzed after installation of OCS. Inasmuch 

as the full adjustment to OCS may extend over a long period, 

it might not be satisfactory to treat the results of 

direct observation as representative for the whole period 

over which costs and benefits are to be calculated. Some 

form of prediction, even if it involves, most simply, 

extrapolation from those impact evaluations, would likely 

be appropriate. Furthermore, for the baseline calculations 

continuation of the status quo can rarely be assumed over 

a period comparable to the useful life of OCS equipment. 

Even at the Customs and Excise site, where work activities, 

procedures and caseloads remain fairly constant, a depart-

ment-wide system is being seriously considered which would 

replace the OCS system now being employed 

in the Field Trial. This alternative might well be in-

corporated in the baseline and if so, would require some 

type of a priori  estimates of effects. Estimates would 

tend to be based upon two complementary types of data: 

technical information about the performance of the system 

and estimates of the human response which determines how, 

and to what extent the system is utilized. Assuming also 

that continuation of the status quo is taken as the base-

line it would therefore be necessary to perform the 

following steps for establishing that baseline: 
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1. Identify the significant linkages between the 

unit and the final outputs of its department 

and of other governmental entities in the ab-

sence of the project. 

- This step involves examining linkages, e.g., 

of an operational unit with an administrative 

support unit, which do not involve feedback 

which would significantly alter the unit's 

own resource requirements.* This identifi-

cation involves estimating order-of-magni-

tude resource requirements for producing 

the relevant outputs by the unit being 

analyzed and the intravening units. 

* It is assumed that the organizational unit which is the 
subject of analysis is alsâ the site of the project as 
in the Field Trials. As a result, economies or dis-
economies for other units to which a backward linkage 
exists would be reflected in the costs of inputs to the 
unit under analysis. OA might be installed for example, 
in a number of operational units serviced by a single 
administrative unit solely for the purpose of increasing 
the efficiency of the latter. The administrative unit 
would then appropriately be taken as the unit of analysis, 
although not itself the site of office automation. 



2. Calculate the resources required to produce each out-

Put conveyed by these linkages in the base period and 

over the period used for analysis in the absence of 

the OCS project. 

For the purpose of relating to the cost/benefit 

accounts as conventionally reported, three types 

of adjustement are required. First, as indicated 

in Part I, reported expenditures must be modified 

to reflect various forms of distortion as the re-

sult of which prices do not measure alternative 

uses of resources. For example, Supply and Services 

may obtain bulk rates which are not available to 

other customers and which represent a cross-subsidy 

from them. Second, unless it is assumed that the 

mix of inputs related to each output will remain 

constant in terms of their relative dollar costs, 

as adjusted, it is desirable to break down such costs by 

object category, e.g., personnel, transportation, 

etc. These data would be adjusted over the analysis 

period for changes in composition and relative prices. 
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Third, costs by object must be related to outputs 

so defined as to be compatible with final outputs 

of the department or other governmental entities. 

This step can be accomplished by identifying inputs 

and outputs with specific activities. The relation-

ship may be clarified with the aid of the following 

diagram 

Outputs 	1 	I 	2 	I 	3 
I 

Inputs  
1 	1  

Personnel - 

	

- 	
1 	

I 	I a l  
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I 	
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The above matrix shows the transformation, by means 

of activities,of combinations of inputs into indi-

vidual intermediate outputs. Inputs are expressed 



in "real terms", e.g., personnel in person-years. 

Output 1 is produced by Activities A and B. 

Activity A requires in the base year a l  person-years 

of a particular skill category, a 2  person-years of 

a second skill category, a 3  square meters of office 

space of a particular category and a 4  units of a 

particular type of transportation. Activity B re-

quires another set of inputs in quantities 1) 1 , b2 . 

Outputs 1 and 2 are components of forward linkages 

to other governmental units. Output 3, however, 

contributes to a purely backward linkage and does 

not enter into subsequent steps in the analysis, 

except insofar as changes in quantity and quality of 

such outputs or in their means of production, are 

expected to have a significant impact on the cost of 

inputs to the unit. For example, automated prepar-

ation of requisitions may reduce supervisory time 

involved in this activity. More lead time and greater 

specificity in the requisition may enable the supply 

unit to obtain lower prices on the materiel, which 

reduces input prices to the unit of analysis which 

may reduce its total expenditures. 

Establishing the magnitudes involved in this analysis, 

even for one point in time, may be a substantial task. 
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Government accounts are not organized so as to allow 

a routine matching of costs to outputs, much less a 

matching of physical inputs to outputs. See Chapter 

10 below for an overview of the federal government's 

cost accounting framework. It is recommended that in-

puts be decomposed into quantity and price components 

in order to capture future changes in technology 

connoting changes in the input mix. In particular, 

by reducing the price of capital services (the cost 

of office equipment relative to the services yielded) 

OCS should lead to the substitution of capital for 

labour, i.e., the ratio of capital to labour would 

rise, whether or not the absolute amount of labour 

decreases or increases. 

Measuring the quantities of inputs to a specific unit 

over past years in order to establish a base trend 

is likely to be very difficult. Personnel, typically 

the single largest component, can be traced system-

atically in terms of the ."establishment" i.e., 

.authorized person-years, but utilization typically 

cannot. At DND, for instance, numbers and grade 

levels of personnel could be traced for 2-3 years, 



with the aid of memory on the part of existing staff. 

Intermediate outputs need not be aggregated and 

evaluated explicitlY in dollar terms as would in 

general be required in computing productivity. There 

is no need to compare numbers of units of output over 

time in the baseline or in gauging the impact of OCS. 

Only final outputs must be evaluated in terms of the 

public's willingness to pay. In order to estimate 

changes in "final output", however, it will in general 

be necessary to trace through a chain of proximate 

impacts between units. Consequently, it will be 

necessary to predict how quantitative and qualitative 

changes in a units' outputs alter the input costs, 

output configuration and/or production characteristics 

of its downstream neighbor(s). 

3. Partitition resource flows according to contribution to 

individual final outputs for the unit being analyzed 

and for downstream units. . 

Unless final output is expected to remain stable 

over the analytic period in the baseline scenario, 

it will be necessary to relate changes in volume 

of final output to associated cost increments for 
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the chain of outputs extending backward to the unit 

of analysis. Even if the baseline scenario is 

entirely static, it is advisable to conduct this 

step in the analysis. The problem can again be 

shown schematically. 

The unit being analyzed is "A". It has two outputs - 

to B and C. Thus, its contribution to service to 

the public is indirect, its output passing through 

other units. It contributes to two types of final 

output through three channels: output by B and out-

put by E via C and D and via B and D. 

The reader is reminded that the flows themselves, 

which in a typical governmental unit may be much 

more complex than shown in the diagram and which 

typically consist of information, need not necessar- 

ily be quantified. Only the resources used to produce 



them must be estimated. Once the channels leading to final 

output are identified, this step consists of a further dis-

aggregation of the cost allocations calculated in Step B 

above. Measuring these resource flows for the base period 

involves very detailed observation of the destin- 

ations of outputs of each of the units. Such 

measurement would likely be made on a sample basis. 

For estimating how the costs associated with the 

various linkages and possibly the configuration of 

linkages will change over time for the baseline 

scenario, some method of prediction is required. 

Possible sources for estimating the quantitative 

magnitudes are: opinions by persons familiar with 

the organization, statistical regularities discovered 

by examining past performance; and formal models, 

incorporating hypotheses about organizational be-

haviour and quantified by statistical testing. These 

alternatives are presented in order of increasing 

difficulty of implementation. Given the present 

state of development of theory and data, the first 

method would likely predominate. It might be imple-

mented by formal methods, e.g., the Delphi technique 
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or more informal interviewing. Appropriate time series 

for implementing the second approach may not be avail-

able both because adequate records are not maintained 

and because the structure of most government depart-

ments changes frequently, altering the costs of 

activities conducted in the entities used for 

analysis. Statistical regularities might be derived 

cross-sectionally, i.e., by comparing units perform-

ing similar functions in different departments at a 

point in time. This approach would likely only 

produce reliable results, however, if there existed 

an adequate explanatory framework which could be 

used to' identify the dimensions on which the indivi-

dual departments differed from one another. These 

differences would need to be taken into account 

statistically. Such a framework,while it might be 

based on existing literature, would need to extend 

this theory to be applicable to the specific situation. 

If substantial structural changes are anticipated in 

the department, informal judgment is almost certainly 

the main source of estimates of changes in resource 

use, given the current state of our systematic under-

standing of organizational behaviour. 



4. Repeat Steps 1 to 3 to assess the impact of the project 

The impact of the project, in this case the OCS Field 

Trial, could in principle be measured directly, rather 

than documenting separately baseline and project 

outcomes. Practically, however, this one-step pro-

cedure would be very questionable for any but the 

simplest cases, because of the possibility of struc-

tural changes or simply erratic growth. 

The procedures to be used to estimate the effects 

of the project are identical with those used for esti-

mating changes in the baseline situation in the event 

of technical change. The discussion need not there-

fore be repeated. 

Important for the problem of the estimation of impacts 

of the project in the case of the OCS Field Trials is 

the possibility of monitoring and ex post  assessment. 

Except for the simplest cases, in which the unit 

delivers only final outputs and comparison is made 

with a stable baseline, estimation of cost and output 

impacts could be very tenuous because of the require-

ment for a host of estimates of reactions governing 
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the production of services. For evaluating the Field 

Trials, monitoring provides direct observation from 

which such estimates may be made. Also, the obser-

vations made in the Field Trials may be generalizable 

and therefore useful for future cases of office auto-

mation. 

For the purpose of cost/benefit evaluation, monitor-

ing needs to be designed carefully. It should include 

observations of downstream units as well as the 

immediate site of OA. Considerable attention needs to 

be paid to the baseline, since the evaluation is in 

terms of the difference between project and baseline 

magnitudes. 

B. Summary 

A six-step procedure is to be followed for identi-

fying and evaluating the impacts of OCS on costs 

and output. For the baseline, the analyst will: 

- identify significant linkages between the 

unit and the production of final output; 

- calculate the resource requirements necessary 

to produce the corresponding outputs; and 
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-  partition the resource flows according to 

their contributions to the individual final 

outputs. 

This same sequence would be repeated to identify 

and evaluate costs and outputs after installation 

of OCS, allowing estimation of impacts. Measuring 

changes resulting from OCS and predictions from 

these observations of long-run effects would be 

critical for achieving plausible estimates. 
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10. Cost Accounting in the Federal Government and its Applic-
ability for Cost/Benefit Analysis  

A. Resource Allocation and the Activity Structure 

Management within the Federal Government or in any 

organization is a chain of decision-making and imple-

menting. This structure requires accounting information 

which reflects as much as possible the true costs of any 

particular activity. Since the management process is a 

continuum ranging from the smallest unit of a line 

department up to the Cabinet level, the quality of the 

decision-making at all levels rests heavily on the 

accounting systems at the sub-organizational level, and 

the accuracy with which the accounting data can be 

aggregated. Errors in aggregation and/or lack of con-

sistency in the classification procedure over time dis- 

rupts the ability of policy-makers to allocate funds 

among different social goals. 

In the Federal Government,  an  accounting framework which 

works towards such 	accuracy and consistency is based 

on the concept of an activity element. An activity 

element is a work process (or project) occuring within 

a responsibility centre and producing a single type of 

output. Ideally, an accounting structure based on the 

concept of an activity element simplifies the decision-

making task at the higher levels of allocative control. 



Departmental activity structures must be sub-
divided to the point where the basic or lowest 
levels, or activity elements, are the processes  
and projects carried out to attain a program's  
objectives. This is to ensure that financial 
information is available wherever there is an 
identifiable output for which costs can be 
determined. 

With the existence of cost data related to 
operational output this level provides a basis 
for operational control and evaluation of 
efficiency. As the lowest level at which bene-
fits can be quantified, and budgets therefore 
justified, it also provides a useful basis for 
aggregation. This is because operational out-
puts can be related to program objectives of 
interest at higher levels. Thus activity 
elements may be thought of as the basic build-
ing blocks of the budgeting and accounting 
processes. * 

The concept of an activity structure is relatively 

simple. Treasury Board has stressed the idea that it 

is essentially an accounting scheme which should place 

particular emphasis on consistency in aggregation over 

time, in the belief that continuity of classification 

is critical from the perspective of parliamentary 

accounts. 

Implementation of the activity structure approach, how- 

ever, is not a straightforward task since invoices do 

"Project No.7", Treasury Board, 1974, p.21. 



not arrive allocated to departmental activity elements 

and objectives. A responsibility structure performs a 

number of activity elements that fulfill, partially or 

completely, a set of departmental objectives. The 

aggregation of the activity structure achieves specific 

objectives authorized by Parliament in a departmental 

program. The most serious problem in determining the 

costs of activity elements or any particular subset 

of the activity structure or program is that frequently 

there is a simultaneous contribution of a responsibility 

centre to a number of different activity elements. Sub-

sequently, the objects of expenditure of the responsi-

bility centre are not automatically - aligned with a 

classification of costs by purpose. In traditional 

terms, this is the problem of the allocation of expen- 

ditures when joint outputs are produced. 

B. • Cost Classification and the Financial Reporting System 

While it is difficult to allocate costs to outputs it 

is still an essential task. The following section dis-

cusses how the financial reporting system and the cost 

classification system are used to link expenditures to 

outputs (activities). 



The cost classification scheme of the Federal Govern-

ment is a four-tiered system based on the standard, 

reporting, economic and line objects of expenditure. 

There are 14 standard objects, e.g., Personnel, Rentals, 

which are apportioned among the other objects 

down to the finest level of classification, the line 

object. Line object classifications have not been pre-

determined but are up to the discretion of individual 

departments. 

The relationship between the standard, reporting and 

economic object classifications is shown below. 

Cost Classification Systems, example 

05 Rentals 	 (Standard Object) 

Rental of Telecommunication Equipment (Reporting Object) 

0520 Rental of Voice Communication) 

0521 	 Economic Objects 

0522 

The key to the activity structure is the appropriate 

allocation of the economic objects to the different 

activity elements so that aggregations to a higher level 

in the classification structure by activity are accurate 

and consistent among levels and over time. 



The potential mechanism of the activity costing classi-

fication is found in the Financial Reporting System. 

At the first level of management, the Responsibility 

Centre, the financial report: 

should contain information in summary form on the 
costs of the various activity elements for which 
(the manager) is responsible and on the reporting 
objects describing the resources required to carry 
them out...because actual costs are compared to 
planned expenditures, it should not be necessary 
to detail the resources assigned to each activity 
element. (But) These should be made available to 
the Managers by supporting financial staff whenever 
they wish to analyse variances from the plan.* 

The breakdown by activities is not routinely available. 

It could be accomplished at the Responsibility Centre 

level with appropriate allocation, however. The table 

below contains a portion of a fictional Responsibility 

Centre report. The first section contains a breakdown 

of costs by activity element, the second by object of 

expenditure. As noted, usually only the second classi-

fication is available. 

Treasury Board: Guide  to Financial Administration, 
Section 7.3.1 Financial RU37iIEÎ—Process 



Part of Responsibility Centre Report 

Cost 
(Actual to Date) 

Subactivity A 

Element 1 	30 
Element 2 	10 

Sub total 	40 

Subactivity B 

Element 1 	30 
Element 2 	30 

Sub total 	60 

Activity total 	100 

Personnel 

Salaries 	40 
Etc. 	 20 --- 
Sub total 	60 

Goods and Services 

Travel 	 20 
Etc. 	 20 

Sub total 	40 

Reporting Object total 	100 

The next level of aggregation is the Supervisory Manager's 

report. Data on individual responsibility centres are 

aggregated to the activity level. An activity might be, 

e.g., management of a public park. Subactivities would 

be patrolling the park and maintenance of facilities, etc. 

Costs broken down in this way would be aggregated across 



subactivities and responsibilities for the supervisory 

manager's report, e.g, park operation for a region 

would be reported as a single item. 

From this overviëW it may be concluded that, while a 

matching of cost object to activity is not routinely 

performed, it could be accomplished, using allocation 

procedures as necessary, at the lower, or Responsibility 

Centre level. 

11. Evaluation of Impact on Final Output 

A. Introduction 

The evaluation of the output of government falls into 

a remarkably small number of general classes, of which 

the Field Trials present examples of three principal 

types. Consequently, there is a large literature of 

direct relevance for each. We shall provide only a 

brief summary in each case. 

As an initial step in attempting to evaluate output, 

the order of magnitude of the potential impact attri-

butable to the project in relation to the baseline 

value should be assessed. If the proportionate impact 



is likely to be very small, the characteristics of 

demand for the output need not be evaluated. Even if 

willingness-to-pay for additional units of output 

declines with increased production, the assumption of 

a constant value per unit, at the level of the last 

baseline unit produced, will not cause significant 

distortion. The Tax Interpretations unit at Customs 

and .Excise probably holds a monopoly on the service 

it provides - advice and rulings on liability for 

excise taxes. Potentially the changes resulting from 

the Field Trial could have a significant proportionate 

impact on output. Consequently, we should be inter-

ested in the shape of the demand curve, i.e., the 

amount the public would be willing to pay for addition-

al units of service. The Department of National 

Defence has a monopoly in the services it provides; but 

increased efficiency resulting from OA in the Financial 

Services unit may not have a large proportional 

effect on output. A similar statement can be made 

for the Management Services unit in DOE. The case of 

EPS is more difficult to judge. OA could have a 

proportionately large effect on the unit's own output, 

but that output must be funnelled through other units 

at the federal and provincial levels. 
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B. Customs and Excise: Reduction of Risk 

The services yielded by units such as Tax Interpre-

tations are sometimes conceived as being increased 

revenues for the federal government. This result, 

however laudable, has more to dô with the supply of 

the service than the demand for it. In order to 

examine the welfare implications of the project, it 

is preferable to consider the factors determining 

"purchase" of services by the unit's "customers". 

Firms initiating production of commodities 

or altering the characteristics of goods may become 

liable (or cease to be liable in the case of alter-

ation of characteristics) for the payment of excise 

duties. The payment of duties may be expected to 

affect profitability. The firm is in a situation of 

uncertainty, due to normal market factors, which is 

compounded by further uncertainty regarding liability 

for excise duties. If it proceeds to produce a good 

on which it does not pay  excise  duty but for which it 

is liable, it risks payment of a penalty plus unpaid 

duties thereby reducing its profit. It is therefore 

willing to "pay" to avoid paying either the penalty, 

if it is in fact liable for duty, or the duty, if it 
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is not. It could opt not to obtain a ruling, in which 

case it maintains the risk of detection which is 

thought to be large. While there is no formal charge 

by Revenue Canada for providing interpretations and 

rulings there is a cost to the firm in terms of re-

sources devoted to the inquiry and in waiting time 

associated with receipt of a ruling or interpretation. 

The bulk of inquiries are routine cases which can be 

handled immediately by field officers. More unusual 

or disputed cases, normally involving a formal ruling, 

require a search for precedent cases, consultation 

among officials and some amount of processing of 

correspondence, etc. 

The introduction of OCS is expected to affect the 

output of the Interpretations units mainly in the 

quality dimension, particularly in the speed with 

which rulings are issued. The substance of the rulings 

is not expected to change. Prior to the Field 

Trial, an on-line database under the title "Quicklaw" 

had been installed, containing a body of cases which 

are used in the search for precedents. The addition 

of OCS does not in itself appear, therefore, to reduce 

the risk that an interpretation will subsequently be 

reversed. Speedier response does have a value for 



firms, although this varies greatly according to the 

expected gains to be achieved from a decision and the 

impact of the payment of excise duty on those gains. 

A manufacturer contemplating entering into production 

of a commodity under exclusive licence may have 

limited time to decide, lest the licensor enter into 

an arrangement with another firm.* 

Having definitive (actually, near definitive since 

any interpretation could subsequently be reversed, 

although this is rare in practice) information now 

rather than later is similar to holding an option. 

It allows the holder to defer his decision until he 

has more information rather than make a decision now 

on expectations which later prove to be innaccurate. 

Something similar to the services provided by the 

Interpretations unit could be supplied competitively - 

similar to patent and copyright searches. The public 

sector's role might then be limited to policy develop-

ment and enforcement. If.that were so, and a variety 

of services were offered at different prices and 

Excise taxation is in process of being transferred 

from the manufacturing to the wholesale level; but 

the reasoning holds. 
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"turnaround times", the value to clients would be re-

vealed by the price increments associated with speedier 

response. In the absence of such a market measurement, 

probably the only alternative is some type of interview 

technique. This approach is not without its problems, 

especially that of biased response. A number of 

strategies have been proposed in the literature to 

minimize this problem. 

C. National Defence: Loss of Life and Property 

The principal service provided by DND is the defence 

of Canada against external attack. Other services 

include protection from civil insurrection and saving 

individuals' lives through search and rescue missions, 

etc. Defence against external attack on Canada is 

shared with other nations mainly through two major 

alliances: NATO and NORAD. These alliances involve 

Canada also in the defence of those other countries, 

e.g., by the stationing of troops. 

National defence is commonly conceived as being 

"unquantifiable" as a benefit, yet individuals, and 

society collectively make a host of decisions about 

one of the two main aspects of benefits from defence 
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activities: pnitection of life and property. Indi-

viduals lock their premises, have repairs performed 

on parts of their automobiles which affect safety, 

etc. These measures have costs, and the costs can 

be related to reduced probabilities of loss of life, 

personal injury and loss of and damage to property. 

Thus it is possible to measure the valuation which 

individuals place on such reduced probabilities in 

relation to their own lives and property. Community 

outlays of a "defensive" nature also exist in a 

variety of guises - highway safety devices, police 

surveillance, etc. These types of measures reflect 

in part the willingness of individuals to pay for 

protection of others' lives and property. Some measures 

exist, therefore, for assessing the willingness of 

society to pay for reduction in the probability of loss. 

Such loss could range from total annihilation, in the 

case of nuclear war, to loss and injury to Canadian 

military personnel and materiel in battles conducted 

on foreign territory. 	• 

A second main dimension of benefit is the reduction in 

probability of loss of national autonomy. This 

could ensue from "loss" of a war in the conventional 

sense of the term, i.e., as a form of compensation to 



our victorious enemies. Demonstrations of the value 

of this source of benefit are much harder to come by. 

Examination of unsuccessful attempts in the country's 

history at international amalgamation and regional 

secession or preservation of autonomy might be related 

to income gains or losses to identify at least a few 

points on a schedule of willingness-to-pay for auto-

nomy. That is still at one remove from willingness 

to pay for the reduction of risk in this area, however. 

In the case of the Field Trial at the Tax Interpre-

tations unit of Customs and Excise there is a direct 

link between a conventional performance measure - 

speed of processing of cases - and the utility derived 

by the clientele from the effects of the Field Trial. 

In the case of Financial Services at DND, however, there 

is no such direct linkage. Performance measures per-

taining to final output could be evaluated by tracing 

the effects on the unit and downstream units, as 

described in Chapter 9. Impacts on such measures, e.g., 

firepower of naval vessels would still need to be 

aggregated and converted to reduction in probability 

of loss of life, property and autonomy. This calcu-

lation might further need to be decomposed into effects 

on the probability of hostilities of different types 



versus the probabilities of loss associated with 

each of them. .Estimates are made globally, however, 

as in the monthly Bulletin of Atomic Scientists'assess-

ment of the probability of nuclear war. Expert 

estimates will undoubtedly need to be relied upon for 

the particular conditional distributions to which we 

have alluded. 

D. Environmental Protection: Air and Water Pollution 

Air and water pollution are not the only areas of 

concern for EPS. The managment of toxic chemicals,of 

environmental emergencies and of hazardous wastes are 

formally similar to national defence in terms of approaches 

to measurement, however. They will therefore not be 

discussed separately. 

Air and water pollution have a number of specific types 

of effects. Accordingly, several approaches 

have been recommended to the estimation of benefits 

from reducing such pollution.* First, production costs 

may be lowered, e.g., for agriculture where harmful 

pollutants are reduced in water used for crops or 

This discussion is drawn from a summary in H. Peskin 
and E. Seskin (eds.), Cost-Benefit Analysis and  
Water Pollution Policy,  Washington: The Urban Institute, I 
1975. 



livestock. In the long-run such reduced costs are 

converted into a reduction in price to consumers. 

Second, air and water quality may be related to the 

consumption of other goods, the demand for which can 

be more directly measured. For instance, water and 

air quality are complementary to the use of natural 

areas for recreation. Third, land is fixed, hence, 

changes in air and water quality which affect the 

desirability of a particular location for production 

or residence or other consumption use is reflected 

in the market value of the land. Fourth, "defensive 

outlays" may be made to try and offset the effects 

of environmental pollution. For example, houses may 

be painted more frequently. Fifth, if improvements 

are of a form which can be considered a collective 

good, thus where demand is not revealed by any market, 

the only approach available may be through asking 

questions about willingness to pay. This last approach 

has been mentioned also for the other two cases. 

Less so than for national defence, but nevertheless 

of great difficulty in particular cases is the linking 

of outputs and effects. The outputs of the depart-

ment, of other parts of the federal government through 



regulations and of provincial agencies are involved. 

Because of a sometimes complicated ecology, effects 

of specific measures such as treatment of discharges 

at a particular location may be masked by other effects. 

E. Summary 

Evaluation of the impact of OCS in terms of value to 

the public involves estimation of the population's 

willingness-to-pay. Several different approaches may 

be made according to the characteristics of the final 

outputs associated with each unit in the Field Trials. 

- At Customs and Excise the output reduces risk 

of penalty for firms liable for excise tax. 

Firms may be expected to value such risk re-

duction as they do in other areas of business 

endeavour. 

- National Defence protects the populace against 

destruction of life and property as well as 

loss of national autonomy. Again it is neces-

sary to assess willingness-to-pay for risk 

reduction. For risk to life and property, 

there is much empirical evidence from analogous 

areas which could be used. For risk to national 

autonomy, the evidence would be much more sparse 

and unrepresentative. 



- 91 - 

- At DOE, the final output of EPS activities is 

reduction of pollutants in air and water. A 

variety of techniques have been proposed for 

assessment of the value of environmental improve-

ments; however, as with DND, there is no well-

substantiated estimate of the extent of influence 

of departmental activities on improvements in 

these dimensions. 

12. Conclusions 

Cost/benefit analysis of office automation in a government 

department presents a number of problems both of definition 

and of evaluation of the elements. Of special significance 

is the difficulty of predicting the response of an oper-

ational unit to the introduction of such a system, in 

terms which are amenable to analysis. Neither economics 

nor other social sciences appear to be close to producing 

models which would yield usable predictions of such 

behaviour. It is therefore of utmost importance for 

evaluating office automation that carefully designed 

monitoring in trial situations be undertaken. Even with 

the benefit of such monitoring, there remains the diffi-

culty of assessing the welfare effects of qualitative 

variation in the various dimensions of output. The frame- 
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work presented in the first part of the report is a 

general one, though with some emphasis on issues expected 

to be important for the Field Trials. 

A method for evaluating benefits and costs of 

the Field Trials is presented in the second part of the 

report. Because of the diversity of the three Trial sites 

in terms of the nature of the activities conducted, the 

proximity to delivery of services to the public and the 

types of approach suitable for evaluating benefits, the 

resulting framework is likely to be applicable to a 

range of projects designed to increase the efficiency 

and extend the range qf competence of a unit within a 

government department. 

The framework is oriented, nevertheless, to the Field 

Trial type of project in that it relies upon experi-

mental measurement rather than speculative assessments. 

A considerable amount of informed judgment will never-

theless be required because of the inevitable lack of 

a market mechanism for evaluating intermediate and 

final outputs in government and for allocating resources. 



If the framework were to be implemented, several 

major activities would be involved. First, the 

project, the relevant population receiving benefits, 

the linkages by which the impacts of office automation 

at the field trial site are converted into service to 

the public, the anticipated nature of the impacts on 

performance measures and the relationship of perfor-

mance measures to services to which the public as 

consumers attribute value, would all need to be care-

fully specified. Some of these specifications are 

- unnecessary, however, in the case of units, e.g., 

delivering directly to the public a service which is 

of the character of an individual good. The Tax 

Interpretations unit in Customs and Excise which is 

and OCS Field Trial site would appear to meet these 

qualifications. 

Second, in order to perform adequate baseline measure-

ments it would be necessary to study the past evolution 

of the duties and organization of the site unit, its 

relation to other governmental units and likely future 

changes in the absence of the specific Field Trial. 

Insofar as possible, past trends in resource use and 
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prices should be documented. For this purpose, it 

will generally be necessary to augment traditional 

governmental accounting systems, using whatever 

archival materials may be available. These data would 

be applied mainly to trace the evolution of resource 

use and outputs by the unit providing the Field Trial 

site and downstream units and to aid in making quanti-

tative assessments of the impacts of changes in the 

site unit's outputs upon service to the public. 

Third, in the context of the Field Trials impacts 

from the changed technology in terms of altered re-

source requirements and outputs of the site and down-

stream units need to be measured. Estimates can then 

be made of adjustment over the full term used for 

measuring the stream of benefits and costs. 

Fourth, analysis should be performed at both conceptual 

and empirical levels to allow an assessment of two 

types of relationship: that between final outputs ex-

pressed as performance measures and effects ("program 

effects") valued by the public; and that between 

changes in the quantity of such effects and the public's 

willingness to pay. 
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Ii 
Implementations of this method for the more compli-

cated cases (DND and DOE in the case of the Field 

Trials) could require significant resources in itself. 

Application in a simpler situation as at C & E could 

make some of the steps unneccessary while providing a 

useful learning experience. 

1 
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Organization Theory 

Organizations are currently being studied by engineers, 

sociologists, management scientists, psychologists and 

economists. Each of these professions has brought its 

own particular perspective to the problem. As a result, 

there is little agreement on any aspect of organizational 

behaviour. 

There is general agreement, however, at least among the 

social scientists, that there are a number of descriptive 

attributes which, when varied in relative and absolute 

magnitude, will cause a change in something called "the 

organization". Individuals who have attempted descrip-

tive studies of organization stress the following attri-

butes: 

1. Total organizational size 

2. Centralization of decision-making and authority 

3. Configuration: Number .of subgroups, span of 

control 

4. Formalization: The importance of "channels" 

5. Specialization: The division of labour 

6. Standardization: The degree to which procedures 

are standardized 

7. Interdependence of Organizational Components, i.e., 

levels of autonomy. 
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Scientists weigh the significance of changes in these 

variables differently because they have different per-

spectives on what is important about a particular organ-

ization. Some researchers focus on the importance of the 

group - on the common activities, while others focus on 

the individual. An increase in centralization of decision-

making and authority, for example, may be irrelevant to 

one group, of secondary importance to another, but of 

major interest to a third, which considers it the key 

factor to be explained. 

Three schools of organizational theory are briefly dis-

cussed below: the Classical or Weberian approach, 

Organizational Psychology and the Systems-Theory Frame-

work. Particular attention will be paid to the Systems-

Theory school because of its close alignment with manage-

ment's perspective on the organization. 

1. Weberian Theory 

The traditional theory of organization as rational or 

goal-motivated was formalized by Max Weber. Weber be-

lieved that the major force determining the shape 

1 



and nature of organizations is group acceptance of the 

sanctity of rules. As the legitimacy of an organization 

increases because of the increasing acceptance of its 

rules, the organization becomes correspondingly more 

rational and efficient since obstacles to the exercise 

of its purpose are decreasing. From this perspective, 

an increase in centralization, formalization, special-

ization, standardization and interdependence would in-

crease the efficiency and effectiveness of the organ- 

ization. Weber's point of view did not stress the effect 

of the organization on the happiness of individuals; he 

was concerned with people primarily in their role as 

organizational components. 

2. Organizational Psychology 

Largely in response to the stress by Weber of organization-

al goals as opposed to individual perspectives, there arose 

the various schools of organizational psychology. Most 

of these theories are based on the assumption that the 

economic needs of man are outweighed by social and 

personal needs. Changes in organizational attributes, 

either by plan or by accident, that ignore the social/ 

psychological profiles of individuals may cause disrup- 
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tions which outweigh the benefits of a Weberian re- 

allocation of resources. 

This approach originated with the sociologist Durkheim 

and his concern with the role of organizations in satis-

fying the social needs of man. Its reformulation within 

this century began with the "Human Relations" school 

when it was realized that the relationship between 

incentives of a financial nature and productivity was 

remarkably weak. The school hypothesized that indivi-

duals need to belong to a stable work group within which 

values and decision making are, to some extent, shared. 

This basic model has been supplemented by those who base 

their work on the theories of the psychologist Maslow and 

his concept of the "self-actualizing man". Individuals 

have a hierarchy of needs at the physiological, social 

and self-fulfillment levels; any change that alters an 

organizational attribute will have a net psychological 

effect that depends on the valuation by the indiviudal 

of the physiological, social and self-fulfillment reper-

cussions of the change. 
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Maslow's need hierarchy was criticized by psychologists 

of the complex-man school. The basis of the complex-

man theory is that it is not possible to prescribe to 

any individual at a specific point in time specific 

needs, because differences in previous experiences will 

create different subjective logics of the same situation. 

The practical advice to Management was to avoid the 

routine application of management techniques that pre-

supposed a given set of human needs and values. 

Organizational psychology underlies the questionnaire 

used in attitude testing in organizations; but the lack 

of a definite psychological framework for the study of 

individuals in social relationships has limited its 

usefulness in many organizational problems. 

3. Systems Theory Approach 

The study of organizations using the General Systems 

approach is based on the observation that many "organiz-

ations" - either natural, social, or mechanical - appear 

to share similar types of activities. These processes 

can be characterized as one of input-process-output, if 

it is possible to sufficiently identify the organization 

as a distinct identity. 
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The sociological equivalent of systems theory is function-

alism. Functionalism stresses the similarities between 

biological and social systems and emphasizes the inter-

relationships between the parts of an organization by 

considering it as a series of linked activities, where 

the input to one activity is the output of another. It 

is the linkage between activities that is important, each 

activity is only a node of the network called the 

organization. The organization is a set of interdepen-

dent parts housed by the "system needs" and characterized 

by the "system behaviour". 

The major functionalist proponent of the Systems theory 

approach is Parsons. Organizations are assumed to be 

small societies and individuals are integrated into an 

organization to the extent that the value systems of 

society are reflected in the goals of the organization. 

Subsequently, the goals of the organization must be 

defined before the functionality of the organization 

(or process) is defined. 

An organization, according to Parsons, must exist within the 

context of other organizations. It does this by shared 

values and through its functional requirements. Its 

functional requirements can only be satisfied if it can 
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adapt to changing circumstances and achieve its goals. 

Adaptation and goal attainment define the efficiency 

need of.the organization. Stability is the other require-

ment of the organization, or its ability to integrate  

its parts and maintain its value system. These four 

requirements are satisfied through adjustments that work 

in terms of the input-process-output characterization. 

Organizations obtain inputs, coordinate their use, and 

provide an output for a higher level of organization, 

where the output of the level may be considered as a 

function of the larger system. 

The Systems Theory approach to the analysis of organizations 

is popular in applied settings because it facilitates the 

systematic construction of a model of an organization, 

e.g., an office that can integrate under one common set 

of concepts the research of Information Scientists, 

Researchers in Burotique and Sociologists. 

The idea of change in an organization at the most ab-

stract level using the systems approach is exemplified 

by the theory of Information Control Nets (ICN's). The 

goal of the ICN approach is to reduce all organizational 

transactions to the most general terms. From this per-

spective an organization is considered to be a set of 
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procedures where a procedure is composed of individual 

activities or tasks that are related by precedence or 

ordering constraints. These constraints can be the chain 

of command on the steps required to complete and circulate 

a report. 

A new technology, from this perspective, can either 

introduce or remove precedence constraints upon existing 

activities; or introduce new activities with the sub-

sequent combinations of new constraints. The science of 

Burotique catalogues the new constraint/activity,removal/ 

imposition result for the new office techology. The 

new machinery will change the constraints and activities 

by introducing different technical characteristics to the 

workplace. These changes will skip, condense or extend 

activities through one or more of the following means: 

1. Form: The forms through which the technology will 

receive input and provide output, e.g., numeric 

input, colour image output. 

2. Quality: The quality of the forms used in I/O. 

This includes fidelity, dapacity, response time and 

durability (length of storage). 

3. Memory: The efficiency of the equipment in a storage 

on a repository capacity. 



4. Processing: The ability of the system to handle 

unrelated tasks, e.g., encryption (coding-decoding) and 

transformation (manipulation, revision). 

5. Channel/Network Systems: capacity, modularity, perva-

siveness (number of units), extensiveness (size of 

physical area covered),integrity (ability to stand 

alone), reliability, significance and cost. 

These technical aspects will change the office workers' 

activities and order of work through one of the following: 

1. Form: Method of providing I/O to other sets of 

activities. 

2. Activities: Change the composition of time spent 

in creation, revision, processing, sending, storing, 

retrieving or studying. 

3. Relationships: Changes in command and relative 

hierarchies. 

4. Distance: Changes in the (physical) movements of 

goods and people. 

5. Modality, i.e., electronic mail, voice, substitu-

tions between. 

These changes in worker behaviour will alter the speed, 

timing and magnitude of office activities. 
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From the perspective of Parson's theory, the change in 

the process will alter the adaptation, goals attainment, 

integration and maintenance requirements of the organ-

ization. 

The spirit of the three approaches reviewed can be 

summarized by reference to the seven descriptive measures 

discussed earlier. An increase in one of the seven 

characteristics is related to how each of the Classical, 

Organizational Psychology and Parsonian approaches might 

view the change in relation to its repercussions on the 

effectiveness of the organization, given the other 

organizational attributes. Even though most changes 

that cause benefits or costs will have offsetting costs 

or benefits, only the "main effects" of the changes are 

considered. 



Weberian 	Parson's 
Theory 	Framework 

Organizational 
Psycho logy  
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Summary of Approaches 
school 

descripto 

1. Total organizational size 	inc. 	ins.inf. 	dec. 

2. Centralization of decision-
making 	 inc. 	inc. 	dec. 

3. Configuration (# of sub-
unitsl 	 dec. 	ins.inf. 	inc. 

4. Formalization 	inc. 	inc. 	dec. 

5. Specialization 	inc. 	inc. 	ins. inf. 

6. Standaridization 	inc. 	inc. 	dec. 

7. Interdependence 	inc. 	ins.inf. 	ins. inf. 

	

Notes: inc. 	- increase effectiveness 

	

dec. 	- decrease effectiveness 

ins.inf.- innsufficient information 

As mentioned previously, some of the measures are highly 

interrelated and others are not specific considerations 

of a given school. This limits the following to a very 

simplistic comparison of the different schools. 

The interpretation of most of .the cells is straight-

forward for the Classical and 0.P. theories if it is re-

called that the former is a "pro" bureaucracy framework 

that assumes that a dictatorial form of management is 

the most efficient, while the latter , generally assumes 
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that organizations are the antithesis of good inter-

personal relations. As mentioned, the difference in 

results is largely because the unit of observation is 

different. 

The effect of increases in specialization and/or organ-

izational interdependence are indeterminate on human 

behaviour without further information because an increase 

in specialization can mean either professionalization or 

an increase in clerical work, while an increase in inter-

dependence can signify restrictions on individuals from 

distant units, or conversely, the ability of an individual 

to influence relatively distant events affecting him. 

Further information would be required to determine the 

direction of change. 

Parson's theory is harder to evaluate using any criteria 

common to all three approaches because it combines the 

attitudes of the two extremes. The systems approach is 

similar in point of view to Weber's theory because it 

considers the organization from a "macro" perspective, 

but it is similar to O.P. because it assumes that the 

bases of the organization are "shared values" of both a 

formal and informal nature. 
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The systems approach contains no information that even impli-

citly justifies a larger size. Increases in centralization 

of decision-making, formalization, specialization and 

standarization, with no offsetting costs - would appear to 

lead to a net increase in organizational solvency because 

they more sharply define the output of each activity and 

the identification of the components of the organization 

(and subsequently output) is the key to the systems 

approach. 

To determine whether or not the effect of a change in the 

organization will cause an increase or decrease in these 

attributes, a cross sectional study of many government 

organizations would be required. A model relating the 

effectiveness (output) of the organization could be cons-

structed and related to the scores the organizations have 

with respect to the various organizational attributes. 

Potential variables are the number of employees (size), 

available tests on the centralization of decision-making, 

systems analysts'reports and organization charts on the 

number of organizational sub-units, an Information Control 

Net analysis on the rigidity of administrative precedence 

constraints (formalization), number of occupational titles, 

time and motion studies (specialization), available tests 
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1 

on the perceived rate of change in the environment (standard-

ization), a ICN analysis of the rigidity of the inter-

activity precedence constraints (interdependence). 

It is apparent that the scope of such an effort would be 

veryllarge. It would require a large cross-sectional 

analysis of organizations as well as the collection of 

data that is not usually available from administrative 

and monitoring units. 
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A. Department of the Environment 

1. Departmental Management Services Directorate (DMSD): 

DMSD has received 33 terminals Épread through- 

out every branch of the Directorate. The three major 

purposes of the system are to improve communications 

in analysis and dissemination of information pertain-

ing to the goals of the directorate. 

- Material Management Branch (10 terminals). This branch 

is responsible for the formulation of policies and 

procedures related to the administrative operations of 

all of DOE. Its ultimate outputs include reports on 

operations, forms design and the management of DOE's 

fleet of vehicles. 

- Facilities Management (9 terminals). Responsible for 

the planning, design, acquisition and utilization of 

the department's accommodation. 

- Administrative Operations (8 terminals). Concerned with the 

administrative services specific to the needs of DOE 

headquarters. This includes responsibility for mail 

and records, the executive record management unit, 
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word processing and communication and the material 

management needs of the National Capital region. 

- Library (1 terminal). Main departmental library service. 

- ADM's office (5 terminals). 

The distance between all of the units and the ultimate 

goals of the organization are large, but with the excep-

tion of the Library and ADM's office it is possible to 

construct measures of intermediate output and effective-

ness because the branches generally deal with physical 

support services such as operations and maintenance require-

ments. 

2. Environmental Protection Service 

In the EPS pilot study 38 terminals were installed. 

The priorities of Management in terms of OA technology 

were (a) electronic filing (b) mail/messaging 

(c) activity management, and (d) word processing. The 

support staff needs were defined as (a) word processing 

(b) electronic mail messaging (c) electronic filing 

(d) activity management. These two rankings of require-

ments are applicable to each of the different components 

of EPS. 

1 

1 

1 
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-  ADM's office (8 terminals). As well as direct support 

for the ADM, the unit must also handle Ministerial 

correspondences, briefings, and Executive Committee 

Meetings. 

- Environmental Services Directorate (10 terminals). 

Provides advice and recommendations to EPS senior 

management on the setting of objectives, policy frame-

works and evaluations and the monitoring of EPS strate-

gies. The directorate is composed of two branches, 

the Policy and Planning Branch and the External 

Strategies Branch. The former contains a Policy and 

Planning division, a Program Review  groupe an 

Environmental Economics group, and Policy Analysts. 

The External Strategies Branch is responsible for socio-

economic impact analysis, environmental impact reports, 

interagency, government and public guidance and the 

development of joint programs. 

- Environmental Protection I,;rogram (13 terminals). Is 

composed of five different branches: 

Waste Management Branch: the regulation, setting 

of policy and requirements for the disposal of wastes. 

The branch works closely with the Toxic Chemicals 

Management Centre, the Industrial Programs Branch and 
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the Technical Services Branch. It also works with the 

regional EPS centres, other units of the Federal 

Government, the provinces and industry. 

Commercial Chemicals Branch: The implementation and 

consideration of policies with respect to the control 

of commercial chemicals. Most of the work of this 

branch is intellectual in nature. 

Technology Development and Technical Services: In-

volved in technology transfer, pollution measurement, 

environmental emergencies, laboratory services, the 

planning and dissemination of information on EPS 

northern services. 

Program Management Branch: includes the collection of 

environmental data and the undertaking of socio-economic 

impact studies. 

Indus trial  Programs Branch: construction and maintenance 

of knowledge base of sectional activities by industries. 

Priority Issues Directorate (5 terminals): handles 

issues of current concern such as acid rain, which are 



- 5 - 

controlled by the Directorate's "Strategy Managers" 

who develop approaches and work plans on specific 

issues. The Directorate also contains the Toxic 

Chemicals Management Centre, whose primary outputs 

are reports on priorities, the design of anti-pollution 

intervention policies,*and the evaluation of such 

policies. 

- Finance and Administration (2 terminals). 
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B. National Defence, Chief Financial Services (CFS)  

The sections under the Assistant Deputy Minister for 

Finance which will be receiving the automated office 

equipment are responsible for most of the administrative 

policies and procedures involved in the allocation of 

the Department's funds, with the exception of those 

responsibilities pertaining to the auditing or surveil-

lance of departmental expenditures, and the management 

services of the Ministry. 

The directorates receiving the equipment are the respon-

sibility of the Chief of Financial Services. Both of 

the Directors General within his responsibility area, 

the DG for Financial Administration and the DG for 

Financial Policy and Procedures, are receiving the 

equipment throughout their respective directorates at 

both the clerical and managerial levels. 

Director General Financial Administration (DGFA) 

DGFA is responsible for four directorates whose concern 

is the management of financial information and respon-

sibilities dealing with the estimation of cost, the 

collation of estimates, and other issues related to 

the priorities and objectives of the departmental 

budget. The DGFA is composed of four directorates: 
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- Director Budget (DB): The DB is responsible for the 

administration and preparation of departmental main 

estimates and submissions of aggregate data for higher 

authority. The Director is also responsible for a 

system of expenditure forecasts relating actual 

performance to a pre-determined budget plan. 

- Director Financial Services (D Fin S): The adminis-

tration of Financial Information Systems and the 

financial aspects of agreements and settlements with 

other units of government and agencies. 

- Director of Costing Services (D Cost S): Estimation 

of the costs of alternative strategies of the Depart-

ment, the determination of appropriate costing methods 

and input to the Planning, Programm and Budgeting 

Process. D Cost S holds an intermediate position 

between DGFA and DGFPP since it is responsible for 

some financial planning as opposed to administrative 

duties, in its costing of alternative departmental goals. 

- Director of Pay Services (DPS):Interpretation and admin-

istration of the application of pay and regulations, 

the operation of the Regular Forces Central Computation 

Pay System, terminal benefits allocation. 
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DG Financial Policy and Procedures (DGFPP) 

The Financial Policy and Procedures branch is respon-

sible for the design and overview of the accounting 

systems of DGFA. It is divided into three directorates: 

Financial and Personnel Accounting Systems, Material and 

Technical Accounting Systems and the Directorate of Financial 

Authorities and Policy Analysis. 

C. Customs and Excise  

The branches of Customs and Excise receiving the automated 

office equipment present a simpler problem in determining 

the relationship between the impact of the equipment on 

costs and output than either the DND or DOE field trials. 

The Customs and Excise Branches produce outputs more clearly 

defined than the outputs of the. units of Defence or Environment 

forming the Field Trial sites. Much of the activity of 

these sections is response to inquiries from firms in the 

private sector; the output is directly related to service 

to the public. Also, the work at C & E is frequently more 

"form dominated"; the units receiving the equipment perform 

a more linear and orderly task than the aggregate of the type 

of work performed throughout the sites at DND and DOE. 
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The trials at C & E are being carried out within two 

branches of the department at the Tax Interpretation 

branch in Ottawa and at the Toronto Region Excise office. 

The Ottawa branch is one of the overview, referral and 

administrative units for the regional offices, while the 

Toronto Branch is a line unit which handles the day-to-

day operations of the levying of duties, collection, 

interpretation and auditing of excise considerations. 

The outputs of the Ottawa office are not as easily  quanti--

fiable as the regional office's product because there is 

a higher workload of managerial and interpretive activities. 

Products with a relatively high managerial and interpretive 

content are: 1) ruling cases - the resolution of problems 

by Ottawa when the solution by the regional branch of 

excise was deemed unacceptable by a taxpayer; 2) minis-

terial inquiries - disputed audits and other problems 

directed to the Minister of Revenue from taxpayers; and 

3) institutional letters, policy papers, operational direc-

tives, etc., and input to the determination and clarifi-

cation of tax laws and operational procedures. These 

activities are of a quasi-legal nature and cannot usually 

be handled with the same amount of repetition of activity 

and tasks as the caseload of the regional operations. 
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Activities at the Tax Interpretations branch which are 

more amenable to standardized procedures are: 

1) monitoring of tax interpretations from the regions; 

2) non-interpretive inquiries; and 3) overview of the 

licencing practices of the regions. 

The currently quantified outputs of the Ottawa Office. 

Quantified Output of Tax Interpretations 
(1982) 

Ruling Cases 

Ministerials 

Regional Tax Interpretations 
Reviews 

Institutional Letters 

The Toronto office is a regional branch which is somewhat 

more autonomous than the other regional units. Only 7.5% 

of all Ottawa Regional Tax Interpretation reviews come 

from Toronto. This greater autonomy may be reflected in 

a higher administrative component for the Toronto Region. 

The major outputs of the Toronto Branch are: 1) corres- 

pondence, mainly supplying general tax information related 

to tax interpretations cases; 2) rulings (regional tax 

interpretations); and 3) tax research and policy reports. 
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