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LO INTRODUCTION 
In the past,  the  allocation of forest land has generally  resulted in a  single  dominant 

use for s p e d 3  parcels. Typically, the  dominant  use was deaded by custom and/or the 
physical and biological  suitability  of  the  land.  Technological  changes and shifts in demand 
h v e  increased the competition among alternative uses for forest  land.  However, this 
hmcase in competition among users  and uses has resulted in only marginal adjustments  to 
the dominant use.  The  critics of dominant-use  management  have  pointed  out that it implies 
the systematic  exclusion  from  consideration of many other possibilities. Perhaps equally 
noubling, the analytic  basis for the allocation of lands under a dominant-use  regime  remains 
unclear. There is no easy  me&  for ' r a n k i n g  lands by best  use  without undertaking a 
comprehensive analysis which  not  only  considers  the  physical and  biological attributes of 
the land, but ais0 reflects  the  value of each  particular use to those  with  a stake in  that  land 
(Bowes and Krutilla, 1989). 

In British  Columbia,  over 90% of the  forest  land is owned  by the provinaal Crown. 
Therefore, the  method  used to allocate it must aim to provide the public  with the highest 
possible net benefits,  where  benefits  and costs  are broadly construed The measurement of 
benefits,  however,  reflects  not  only  specific  physical outputs, but also value  systems. Thus, 
it depends on the values  and  preferences of the  public operating through political  and 
bureaucratic  decision  makers. There is wide agreement  that, in most  circumstances,  market 
mechanisms are the most  efficient  means  for  registering  the  preferences of individuals  when 
alternative  uses are competitive,  and  when  prices fully reflect all the benefit and  cost 
dimensions assoaated with  alternative  patterns of allocation. The problems with the market 
mechanism in allocating  forest  land are (1) market allocations are influenced by the existing 
distribution of income,  and (2) markets  often fail to  reflect  many  of  the non-timber  benefits 
derived  from  such  land.  The  diversity of stakeholders,  the high degree of uncertainty, and 
the perception that dedication of the forest to some  uses  and  users  results in an irreversible 
foreclosure of options that others find  desirable, are ingredients  for  polarization  and  conflict. 
Polarization  means  actors take extreme  bargaining  positions,  mistrust is pervasive,  and 
Perceptions are often  more  important  than facts. Such  circumstances can easily lead  to 
indecision,  delays,  and  uncertainty  with  regard to the commitment to decisions  already 
made. Indeed, the uncertainties  that  the  decision  process  creates are sometimes  more costly 
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to all stakeholders than are  the costs of less-thansptimal decisions. We contend that the 
technique of cost-benefit  analysis (CBA), if properly  used, and if carefully interpreted within 
a process of public  participation can result in forest uses which not only represent the 
"highest net benefit" to the public, but are ais0 perceived to be a fair  representation of the 
public interest. It can also serve to reduce delays and  impasses in  the decision  process. 
The philosophy of CBA is similar to the "market  philosophy" in the sense that options are 
compared in terms of their benefits minus costs, but  differs  from  it in that it takes into 
account  costs  and  benefits to stakeholders  not only financially,  but in terms of all the 
outcomes which  they  value (for which  they are willing to make  sacrifices). 

The advantage of such a  process is that it shifts decision making from focusing  solely 
on perceived priorities to a broader  perspective which considers  neccssaxy  trade-offs.  Public 
priorities are importaut as they  provide  a  measure of the degree of attention that is paid or 
should  be  paid  to  specific  objectives of land use. priorities, however. rarely  reflect our 

to  achieve a goal  or the sacrifices  that  must  be  made  to  achieve  the  objectives (or 
the willingness to make  sacrifices). Thus, the priorities of stakeholders are important in 
determining the "agenda" or scope of the cost-benefit analysis process.  They  provide 
benchmarks  against  which  its  comprehensiveness can be  checked to ensure that each  priority 
dimension is given appropriate weight  in the analysis. 

In this paper we attempt to provide an overview of the potential use of CBA in 
allocation of forest land in British  Columbia  to alternative uses. The paper begins  with an 
overview of the economic  approach to the allocation of social resources  in  Section 2. 
Section 3 proceeds to define  cost-benefit analysis and  related  techniques.  Section 4 outlines 
the proposed CBA process for forest land use allocation, while the problem of conflicting 
forest  land  use  objectives is explored in Section 5. The comprehensive  and correct 
measurement of costs and  benefits  associated  with  alternative  possible  forest  land  use 
allocations is central to the proposed process.  Section 6 provides  a  review of common  issues 
and  conventions in cost and  benefit  measurement.  Section 7 reviews the measurement of 
benefits  and costs in allocating  and managing forest lands. 

The stream of costs and benefits  associated  with various alternative forest  land 
allocations a c m e  in different patterns over time and  involve  different  degrees of uncertainty 
and risks. Sections 8 and 9 explore how EO& and  benefits  must  be  adjusted to reflect 
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differences in timing  (Section 8) and  uncertainty  and risks (Section 9) in the analysis.  Public 
in different  stages of the  process  is  an  essential  component of the  proposed 

prmss  and is discussed  in  Section 10. Section 11 presents our conclusions. 
20 THE ECONOMIC APPROACH 

Cost-benefit analysis embodies  a  comprehensive  economic  approach to public  decision 
making. Economics deals  with the efficient allocation of scarce  resources,  which  requires 
a comprehensive  comparison of the costs and  benefits  of different options to ensure that the 
option which  maximizes  social  welfare is chosen. The  difference  between  good  economics 
and bad  economics  lies in the  degree  to which  the  costs,  the benefits and the risks of options 
=e fully assessed.  Tunnel  vision - for example,  a  narrow  focus on financial data - is as 
antithetical  to good economics & is the tunnel  vision of those who focus  only on the 
biological  aspects of alternatives. 

Economists like  competitive  markets  and  tend to advocate their use to allocate scarce 
resources. This is because in a complex  world  with  multiple stakeholders, markets provide 
the  means  for allocating resources  in an efficient  manner  without the need  for  massive 
information  processing  capabilities  and the high transaction  and  organizational  costs that 
characterize central planning by government.  Economists,  however,  realize that markets fail  

to allocate  efficiently in the  presence of externalities, e.g., production of  goods  whose  full 
sodal cost  cannot  be, or is not, captured by the price  mechanism. Despite the observation 
that they  "know the price of everything  and the value  of  nothing,"  economists do know that 
prices fail to capture some  values,  and that prices  that  capture the full value of resources 
bring about a  more  efficient  allocation of resources. Thus in  assessing  the  land  used  for 
fOrCStry, for example, the economist will not  focus  only on commercial timber values  and 
other  tangible  benefits  such as tourism and recreation,  but will also attempt to assess 
tangible  benefits such as wildlife habitat and  water  and  land  conservation, as well as 
intangible,  non-use  benefits.'  These are perhaps  the  most  difFicult to assess  and therefore 
me a cause for some  underestimation of  social  values  by the economist in forest 
management  uniess  prodded by an informed  public. 

1. One  should note that what is intangible  depends on our  ability to articulate fully (define 
Predsely) the consequences of an alternative  option. Thus, as the  methodologies to assess 
and  measure  consequences  improve,  what is intangible  diminishes. 
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The public. for example, may demand  to retain the option to use a forest resource in 
the future in a  manuer which cannot  be generated at that  time  and for which no close 
substitute is available (e.& wood supply at existing levels). Economists call this "option 
value."  It may also derive d u e  from  the knowledge that the resource exists in a  specific 
form such as old growth forests  ("existence  value"), or it may desire to  leave  a  heritage to 
future generations ("bequest  value").  But  such  desires  must  be tempered by their costs 
(oppomnity cost - the  value of the next best  opportunity  foregone) to ensure that the 
highest  net  benefit  from  using  the  forest  accrues  to  society as a whole. 

The ability to measure  these  values  and  provide  a common denominator for 
comparisons  and to make  trade-offs is a  requirement of efficient  allocation of forest 
resources. If specific  values cannot be  measured, or if there is a  social  decision  not to allow 
some  trade-offs. then a  constraint on the  options  considered can be imposed  and  they can 

be exduded from the cost-benefit analysis. But such  decisions must be  made  explicitly  and 
defended. Thus the  judicious  use of cost-benefit  analysis depends not only on its 
comprehensiveness  but also on its confinement  to  those domains where  trade-offs are 
socially  acceptable  and  where  social  welfare  maximization,  given the existing  distribution of 
wealth, is a reasonable primary  objective.  We  shall  argue  in this paper that to reach  a 
comprehensive  decision,  cost-benefit analysis must be augmented  not  only by socially 
imposed constraints on choice,  but also by including  trade-offs  between net benefits as 
derived by the analysis  and  consequences in terms of other primary  social  objectives  outside 
the  framework of economic  welfare  maximization  (e.g..  regional development objectives).' 
3.0 COST-BENEFlT ANALYSE (CBA) AND =TED TECHNIQUES 

CBA starts from the recognition that scarcity  prevaiis: there is an economic  problem 
in the sense that human wants exceed  the  resources  available  to  satisfy  them. This 
necessitates  hard  choices if society's  welfare,  however  defined, is to be  maximized. CBA 
and related techniques can help  in this process  of rational  decision making. 

hdrews  (1982, p. 108) offers  a  useful  definition of  what  he c a l l s  formal  cost-benefit 
analysis: 

[it] is in  principle  a  rigorous,  quantitative,  and  data-intensive  procedure, which 
requires identification of all nontrivial  effects, of these  effects as 

benefits  or costs, tlve estimation of the  extent of each  benefit or cost 

dollars, of future costs and  benefits  into the terms of a  given  year, and 
associated  with an actio4 translation of these into a such as 

CBA is based on the assumption that the government  actions  under  review  produce 
effects that are maranal to the economy,  hence  comparative statics analysis is appropriate. 
m e  effects are marginal in the sense that they  result in relatively smal l  shifts in the 
docation of other resources  and  hence  the  market  prices of goods and services  directly 
affected are appropriate indicators of the value of the altemative.  When  large shifts result 
b m  the allocation of the forest  resource, the analyst  must  use  more  complex  general 
equilibrium  analysis  which  takes into account the shape of the demand  and  supply c w e s  
of all outputs and  inputs  affected by the  allocation as it  "ripples"  throughout the economy. 

. *  

of all the costs and all the  benefits to see which is greater. 

A related technique is cost-effcctiwus adysis. It 
differs  from  formal  cost-benefit analysis in that it is strictly  a  comparison among 
means to a  given  end. It is used to determine, for example,  given  a  goal of 
achieving X amount of reduction  in air pollution, how  much reduction is expected 
for Y costs associated with a particular action (e.g., a regulation) and whether this 
is more  or  less  than  the  cost of  an alternative  action  (or, is there an alternative 
that could  achieve greater reduction  for the same  or  less  cost).  Unlike  formal 
cost-benefit analysis, it  does  not  attempt to weigh the merits of the  goal  itself.  It 
does,  however,  even  more  clearly  require  that  alternative  actions be compared,  not 
simply the costs  and  effects of a  single  action  (Andrews. 1982, p. 108). 

Thus, for  example, if the objective is to maintain a  certain  percentage of the old growth 
forest,  cost-effectiveness analysis will indicate which  of the candidates  for  old growth forests 
wiU result in the smallest  economic cost. The  question of whether to preserve that 
percentage  or any other percentage will not be addressed by the  analysis. 

The objective of cost-effectiveness (or cost-utility analysis) is to ensure the effective 
of inputs. There are two approaches: 

1. -. For a  specified  level of effectiveness to be 
attained in the  accomplishment of some  given  objective, the analysis attempts 
to determine that alternative (or feasible  combination of alternatives) which 
is likely to achieve the specified  level of effectiveness at the lowest  economic 
cost. 

2. -. For a  specified  cost  level  to  be  used in the attainment 
of some  given  objective,  the  analysis  attempts to determine that alternative (or 
feasible  combination of alternatives) which is likely to produce the highest 
effectiveness  (Fisher, 1971, p. 10). 

2. Such  a  modification is often  referred  to as multiple  accounts  analysis. 



Cost-effectiveness is used  where  output  cannot  be  evaluated in economic terms at market 
prices,  but  where  inputs can be  measured  in  the  market,  or  estimated. 

Risk-bedt adysis refers  to a set of techniques that attempt to compare the risks of 
a particular action to the economic  value of its benefits.  Where an action involves 
negligible benefits and siccant environmental or other risks, the  decision is easy.  Most 
cases,  however,  involve harder choices  because,  for example, some allocations  increase 
some risks while  reducing  others, e.& risks of 6re versus  land  erosion. Where both the 
adverse  consequences and the benefits can be assigned dollar values, the technique is CBA. 

CBA and cost-effectiveness are analytic  techniques. They do not  "make decisions." 
They are  an to  decision making - a  "prerequisite to good judgment"  (Treasury  Board, 
1976. p. 1). Their purpose is to  provide  a better basis for exercising that judgment by 
assessing  the  costs  and  benefits  to  society  of  alternative courses of  action.  Such techniques 
are a way  of making explicit  many of the  important  elements of a  complex  decision,  such 
as the assumptions,  inputs, outputs, discount  rate,  time  horizon,  and  changes in prices. 

CBA, like  all policy  analytic  techniques,  embodies  certain  values or norms. The 
frequently stated ideal of Wue-free" analysis is, of course, a  normative  proposition  itself- 
It is also an impossibility.  Values implicitly influence all stages of analysis: the choice of the 
problem, the selection of data, the choice  of  methodology, the selection of criteria, and the 
choice of matters to be emphasized in the written  report.  It is essential, therefore, that the 
analyst be e about the full range of factors that may have  a  significant impad on the 
basic criterion, Le.. the net social benefits  associated  with  each alternative considered. 
These  include the limitations in the data or analytic  techniques,  the degree of uncertainty 
surrounding estimates (i.e., the limits to one's  knowledge), and the assumptions  made  in the 
course of the analysis.  Public  participation is a  means  to ensure that assumptions are 
transparent and acceptable. and that if there is doubt or disagreement about an assumption 
the  sensitivity of the choice to that assumption can be assessed. Public participation and 
scrutiny are especially  important since benefitcost analysis; at the practical level is as much 
an art as a  science. The information  requirements for systematic  analysis  "often  force the 
[analyst]  to  fall  back on rules of thumb  and other shortat  techniques. Elaborate studies 
are costly and good aualysts are often in short supply" (Hettich, 1971, p. 15). 

4.0 USING THE CBA PROCESS IN FOREST LAND USE ALLOCAnON 
~~~ 

Before  dealing with some  specific  issues  and  conventions in the  use of cost-benefit 
analysis techniques  let us outline  the  process  involved and the way it could  be  employed  to 
allocate forest  lands  in  British  Columbia among alternative uses. 

The generic structure of the  process is the same as any "rational  decision  process."  It 
begins with a darification of the  objectives that an allocation  process is to attempt to 
achieve,  and  the  constraints that the allocation  chosen  must  meet.  Cost-benefit  analysis 
focuses  upon the primary  objective of maximidng total  consumption  and  production 
opportunities for  people  in the system.  (We will later propose  augmenting the analysis by 
accounting  for other objectives.) In determining  the  objectives one must also deade what 
is the referent system or, alternatively stated, what is the locus of  analysis.  Thus,  for 
example, if the aggregate  criterion is to mardmize net  benefits  (benefits minus costs) for the 
public, one must  define  what  groups of people  constitute the public, and what groups of 
people are external  to the system so that benefits and costs accruing to them are not 
considered  in  the  evaluation  process  except when  they are reflected as altruistic values by 
those  within the system.' Of course,  one  must  consider  the  direct  benefits (or cost 
avoidance)  that  "environmentally  sound  forest policy" has in  terms  of international trade in 
forest  products. 

A key element in the process  of  cost-benefit  analysis is the generation of alternatives. 
One may screen  out  those  alternatives that are dearly dominated by others in the  sense 
of being  inferior in meeting all the  objectives  considered. The cost-benefit  analysis  process 
tries to ensure the  selection of  the  best  alternative  from those  being  evaluated. If  some 
very  promising  alternatives are ignored,  the  choice of an  allocation will clearly  not  be 
optimal.  Indeed,  while CBA can be used in conjunction  with a  variety of land  use  allocation 
schemes to choose  the  best  allocation  given the system selected, it will reach  a better 
solution if more  flexibility is allowed.  Thus,  for  example, if a  dominant-use zoning system 
is chosen, CBA will help  choose the best  dominant  use  alternative  for  each  zone.  This 

3. For example,  actions to prevent dimatic change  which  may  yield benefits  to  all  humanity 
may be reflected  in  the  cost-benefit analysis  not  only  through  calculation of the specific 
benefits  in  British  Columbia,  but also in the pleasure  that  British  Columbians  derive from 
such a  contribution  to  global  environmental  health. 
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altemative may be  inferior to a  scheme  which permits  flexible  multi-use  management 
regimes. On the other hand, for  some  regions the CBA process may highlight the high 
management  and  transaction costs that are involved in multiple-use resource management 
and hence  favour single-w zone  designation.  Without specifying the use regime, the 
analFt cannot choose the best  regime  for each region.  However, such flexibility  increases 
the complexity  and the cost of the decision process. 

The essence of the application of CBA is the measurement of costs and benefits of 
each alternative. Thus much of the technique is focused on ensuring the 
of these costs and  benefits  without  and on deriving  a  common metric to 
ensure comparability (thus, for  example,  adjusting  for the timing of consequences and their 
level  of  uncertainty). 

CBA concludes with a  description of effects  which are not considered costs and 
benefits  to the system  (e.&  changes in the  distribution of income), but which  may require 
an action  outside the allocation  process to correct  for  undesirable  consequences.  Income 
distributional  effects  should be assessed  and  considered in the final selection of altemative 
policies. In particular, when an allocation of land rcdism3utes benefits and costs  in an 
inequitable way, and  it is deemed  necessary  to  correct the inequities,  some  people in the 
system  may be taxed,  with  compensation  provided  to  others. If no  redress of the  inequity 
outside the allocation process is feasible or desirable, then the consequences of inequity 
must be considered in the  final  assessment of the alternatives. 

The choice  process in CBA is simple in the  sense that the alternative which  yields the 
highest  level of net  benefits (total benefits minus costs) measured on the  common  metric 
is the one  chosen. The evaluation of benefits  and  costs in terms of other objectives 
specified outside the CBA should be done  in  terms of the same  metric. This caa be 
achieved by identifying  what trades& the  decision  maker is willing to accept to achieve a 
particular objective in t e r n  of  the loss of economic  benefits. 

however, can be an expensive  process  and its degree of depth and 
comprehensiveness  must  depend  on  the stakes at hand,  and on the  extent of disagreement 
with respect to alternative uses. Clearly, if a  particular  parcel of forest  land has marginal 
value for timber activities  and few benefits  associated  with any other intruding  uses,  its 
designation as wilderness area may be obvious  even  without  indepth  analysis. Crude cost- 
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benefit  analysis may thus be  used to screen  for  land  where  specific  dominant-use zoning 
(be it timber or  wilderness) is obviously  indicated. 

The major  problem  that  a  cost-benefit analysis must  solve,  however, is the sheer sue 
of the  allocation  decision that is left after the screening  process.  Decomposition  into 
regional analyses is required,  but  such  decomposition  may lead to  decisions  reflecting local 
"costs" and "benefits,"  without  due  concern for the costs and benefits to the  system as a 
whole.  Indeed, an important  element  in designing a decomposed  decision  process is the 
feedback which is built into a provinaal master  allocation plan. Such  a  process  must  almost 
inevitably be iterative, i.e., one whereby the cumulative  effects  of local allocations are 
reflected in changes in relative $ue h a provinaal master  plan  for different "cost"  and 
benefit" dimensions  and are fed  back to recalculate "local" costs and benefits. For example, 
if the evaluation can show  that,  for the province as a  whole,  biological  diversity  concerns are 
satisfied, then the value of preserving  diversity within the region will yield the local "benefit" 
of diversity  preservation,  but no weight will be placed oa its  contribution to the provincial 
"benefit" In a  situation  where there is a high "deficit"  in the attribute f?om a provincial 
point of  view, such  a defiat will be reflected in all local allocation  decisions as a  benefit 
even if locally  few  consider the benefit as valuable. 

CBA as we propose it be used calls for an informed  "multi-log" of interest groups and 
individuals at both the provincial  and the regional  levels to designate  province-wide  and 
local objectives,  and to define the weights that must be placed on the province-wide 
objectives as they are reflected in local decisions. 
5.0 THE FOREST LAND USE ALLocAnON AGENDA CONFLIClTNG 

OaJEcINEs 
Traditionally. attention in managing public  forest lands focussed on those activities that 

generated revenues  for the Crown. Thus, timber  harvesting  received  the greatest attention. 
Some attention was also paid to grazing and  mineral  development  activity.  Among the non- 
market services, recreational w and  water flow were  probably the highest  valued. It was 
recognized  that  timber  harvesting  incurred costs to the public  in terms of damage to other 
forest  resources (e.g.,  wildlife, fish and water)  and  could  require  expenditures to mitigate 
such adverse  effects. Tiiber harvesting,  however,  led to improvement in access to the forest 
(e.g., roads) and  thereby  enhanced  recreational  use. Mining and livestock  grazing  imposed 
costs on the public in terms of their  impact  upon  water  quality  and  localized  impact on the 
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aesthetic condition of the forest Grazing  of  livestock competed with wildlife grazing, thus 
reducing  recreational  opportunities.  Within this traditional perspcctive,'the dimensions of 
the  land use allocation  problem  could be easily  reduced into a measurable single  dimension 
for the evaluation of alternatives, Le., direct  or  imputed  net  financial  benefits. 

While the traditional focus  of the land use allocation problem was to ay to reconcile 
conaicting ucs, the focus has now shifted into a new  domain, that of  "non-use" benefits 
versus the benefits of alternative uses  of forest land The difficulty in evaluating non-use 
benefits is in  identifying  those who benefit and  measuring the magnitude of the benefit. 
Non-use  benefits vary considerably.  Hence,  dedication  of particular forest  lands to non- 
use  benefits may not  satisfy  some of the latent demands  or  underlying  claims to such 

benefits. 
A review  of some of the  arguments  underlying  non-use  demands  reveals  a  variety of 

benefit dimensions that motivate  stakeholders. For example, there are those  who are 
concerned  with  the  effects of timber  harvesting on the  global  climate.  The  major  benefits 
associated  with  using the forests as "carbon stores"  and for carbon conversion  accrue mainly 
globally  while the costs are borne locally. The global  benefits,  however, are relevant to the 
decision  to the extent that the  people of  British  Columbia are willing to internalize these 
benefits and  enjoy their conmbution to the prevention of the greenhouse  effect. In this 
case,  however, the land  allocation  process  must  consider how to  achieve  the  objective 
without  severe  constraints on timber  harvesting  and the economic  and  social  costs  they 
impose. 

Demauds for preservation of the forest may also be  motivated by a desire to preserve 
the diversity of  the  biophysical environment  to mainlain future options for its use and/or 
to ensure a bequest for future generations.  In this case, the question is mainly  one of  how 
much to preserve at what cost Diversity  may also be a means to reduce risks from a 
decline in the biological productive  capacity of the forest,  and to provide protection from 
the potential impact of catastrophic diseases or  pest  epidemics.  In this case. the major  issue 
is scientific  and other means  for risk reduction and improved  productivity  must  be 
considered as alternatives.  Preservation of certain forest lands may be desired to  provide 
a habitat for wildlife. Further, the  existence of the forest in its natural state may have an 
intrinsic  value, i.e.,  value "in  and of  itself." Preservation of wilderness is desired by others 
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for scientific  research as it provides  baseline data in  attempting to better understand  the 
working of complex  ecological  interactions  and may be a source of genetic information and 
new  organic  materials.  To  some  groups  in the population (e& native Indians) wilderness 
provides  spiritual  benefits  and  reinforces  their  traditional  culture. 

Since the forest in B.C. is the most  important  resource  in  sustaining the provincial 
economy  and the social  structure in m a n y  communities, its use in achieving  a  variety  of 
socio-econornic  benefits  cannot be overlooked.  Indeed, the role of the forest as the 
economic  mainstay of certain communities  and as a source of "higher  quality"  employment 
has, to  a  large extent shaped  the  allocation of forest  land  and  investments  in  it  over the past 
decade. 

A recent survey,  conducted to identify  priorities among objectives for forest 
management  and  investment  advocated by regional  public  representatives  (mayors  and 
aldermen), found  that in all regions  concern  about the management of the  forest is not 
limited to one  dimension of benefits  (Vertinsky et al., 1990). There was, on average,  equal 
concern for managing  the  forest so as to maintain a healthy  environment and for 
maintaining the forest as a  renewable source of timber  (see  Table 1). Revenue and 
employment  objectives  received  high  weights.  Economic  development  and  political  concerns 
received  relatively low  weights,  but  they  were still si@cant  (see Table 1). The individual 
variation among regions in priority ratings, especially  with respect to the two top overall 
objectives,  reveals  the  magnitude of value  differences  in  the  public and the need to carefully 
consider the full scope  of  benefit  dimensions. 

In analyzing  the  benefits and costs  associated with alternative allocation  options  one 
m w ,  however,  avoid  double  counting what -are transfers of benefits  or  costs  among 
stakeholders within the  province. A key element in the evaluation of alternatives is the 
definition  and  measurement of costs  and benefits  associated  with  each alternative. In the 
following  section we summarize some of the conventions  and  issues  that  must be addressed 
in measuring  the  costs and bene6ts of each  alternative allocation 
6.0 MEASURINGCOSISANDBENEFTI%WMMONISSUESANDcoNvENnoNS 
6.1 Introduction 

CBA is a  tool  designed to determine  whether altemative forms of allocation of  our 
scarce resources make society  "better off." The  objective of CBA is to determine if the net 



value of the output in the  system  the  proposed docation is greater than the net value 
of the output under all other possible  allocations. 

Obviously, the measurement of benefits  and costs is the analytical heart of cost-benefit 
analysis. The analyst  tries to identify  and  measure (to the extent it is efficient to do so) the 
full range of consequences of policy alternatives for  allocative  efficiency. This means  that 
tangiile and  intangible costs and  benefits  must  be  considered, that effects yean in the future 
must be taken into accouDf and that both  market  and  non-market effects must be 
incorporated into  the analysis. In most cases, the  specification of "costs" and "benefits" is a 
matter of the algebraic sign  of the consequences:  undesirable  consequences are called costs 

and desirable consequences are called  benefits. 
62 Auocat iveEff iae~  

This term is one of the most  frequently  used  in  economics  and  lies at the heart of 
CBA Maximum allocative  efficiency occurs when it is not  possible by altering the 
configuration of inputs  and  outputs in the  economy  to  make one or  more persons better off 
without a h  making  someone  else worse off.' This criterion for allocative  efficiency  leads 
to the conclusion, that if a  change in allocation  "results  in an increase in utility  for at least 
one  individual, and a decrease in utility  for  none, then there can be no doubt that it is 
productive .of an efficiency. and  hence  a  welfare  improvement"  (Colvin, 1985, p. 25). 

The problem is that most  Changes  in  allocation  involve an increase  in  utility (welfare) 
for some individuals  and  a  decrease for others.  Therefore. other criteria have to be 
developed  with  the  objective of finding agreement on how to define  the net effects  of an 
allocation. The one most  widely  used - and  the  one that is at the heart of CBA - is the 
-.' It holds that a  change in the allocation of resources  yields an 
improvement in allocative efficiency "if and  only if, first the gainers  could have compensated 
the losers  and still been better off and, second, the losers could  not  have  compensated the 

. .  

4. Vilfredo  Pareto, a 19th  century Italian sociologist  and  economist,  proposed  this  criterion. 
emphasizing that it avoids  interpersonal  comparisons of well-being  (utility). 

5. This widely accepted  principle was advocated by Kaldor  (1939),  Hicks  (1939)  and 
Scitovsky  (1941). More  generally, see Little (1957) who discusses their work and  proposes 
his own criterion which incorporates  distributional  considerations. 

-~ ~ ~ ~- 

. '  
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gainers for their  foregone  welfare  increase  without becoming worse  off than in the  original 
situation" (Colvin 1985,  p. 26). Note  that  compensation  need not actually  be  paid." 
63 Steps inthe Process 

In general  terms,  the  measurement of benefits  and costs has  four  steps:  identification 
of the types of effects,  quantification in  physical  terms,  dating,  and  monetization. 

(1) SDeclfvlne the T W  
. .  

: The measurement of benefits  and  costs  begins with 
the specification of the of effects  or  consequences  associated  with the proposed 
allocation. It is essential  to  understand the relationship  between the allocation  desired  and 
its consequences. A model may be helpful  here,  but the place to start is by thinking about 
the intended beneficial  consequences ind then  the  wider  "ripple"  effects. 

(2) v . .  : Each type  of positive  or  negative  effect  (benefit or 

cost)  must  be  quantified in consistent  physical  terms. If, for example, an objective of land 
allocation is the  presentation of diversity,  the  consequences  of a particular  scheme must  first 
be  described  in the simplest  terms,  for  example, by the number of species retained in the 
system  and  the  changes in speaes mixes. The  quantification  stage  must also specify  the 
degree of uncertainty  associated with the  estimated  consequences. (In a later section we 
shall  explore  the  means  to  provide and process  information  about  uncertainties.). 
(3) -: The third  step is to specify the rimin0 of the positive 
or  negative  consequences  since  benefits  that will not be  received  for  a decade are not as 
valuable as those  to be received this year. The converse is true of  costs,  of course. 

(4) Reduaion to a -e - MonUUpUpn : To ensure  comparability in 
evaluating  consequences of alternative  allocations all consequences  must be converted  into 
a  common  metric. Dollars serve as a  convenient,  well-understood  metric  and  indeed  many 
of the benefits  and costs have  a  financial  dimension. A major  problem with  using  dollars, 
however, is the reluctance of people  to  monetize values  explicitly,  even  though in daily  life 
they implicitly do so all the  time by deciding.how much to spend to promote  a  specific 
value.  Note that adjustments in the  metric  must  be  made to correct  for  differences in 
and  for uncenainties associated with the  consequences. 

. .  

6. One of  the  justifications  for this is that "It is typically  infeasible to design a 
compensation system that ensures that all individuals will be  net winners." The transaction 
costs may  simply be  too high (Leonard  and  Zeckhauser, 1986,  p. 36). 
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(5 )  m: In dealing  with  forest  land  allocation it is important to consider long 
time horizons since even timber  harvesting can span  approximately a century. 
6.4 Cumentiom 

In the measurement  process  the following  conventions are observed in CBA: 
6.4.1 z: Costs and  benefits  should be 
measured in terms of constant  dollars so as to abstract  from  inflation (the change in the 
average or general level of prices).  However, analysts should incorporate anticipated 
changes in the prices of particular  cost or benefit  items (Le.,  prices  which rise more 
slowly or more  quickly than average). 
6.42 Not P- A standard problem for CBA analysts is to 
be able to  distinguish real social  effects of an allocation  from  merely  pecuniary or 
distributional  ones. Real benefits are those that increase  production and consumption 
opportunities (i.e., produce  a  net  change in national  income). Red costs are just  the 
opposite. On the other hand, pecuniary or distributional  effects alter the distribution of 
consumption  opportunities  increasing  or  decreasing the benefits  to w. 
While  cost  benefit  analysis in its  traditional form ignores  distributional  consequences, we 
recommend in forest  land  use  allocation that if undesirable  distributional  consequences 
cannot be corrected by means of direct transfers (e.&  compensation) they should  be 
included in the analysis as costs or benefits  (e&,  increases in equity or violation of a group’s 
property rights). 
6.43 w o w  P r i p  Whm: Shadow  pricing 
involves  both the of observed  market  prices  and  the of prices in non- 
market exchanges  in order to determine the social value of both costs and  benefits.  The 
objective is to assign  economic  values by simulating  the  outcomes  which  would  prevail if 
markets both  existed  and  worked  efficiently, Le, were not plagued by such market failures 
as externalities.  market  power,  public goods taxes, etc The core of establishing  shadow 
prices is determining  individuals’  willingness to pay for the output in  question. 
Here  are three techniques to estimate shadow prim: 

(1) Estimate the UCK’ prices  directly by referring to market  information  where 
there are  near substitutes for collective  consumption. The difficulty  facing  the 
analyst is that the  comparable  private  commodites are sometimes very different 
from outputs created by government  action. 

(2)  To estimate what  individuals are willing to pay, calculate the cost  savings of 
the public  service, that is. the reduction in the costs that  individuals  would  have 
incurred if the  public  service  were  not  supplied. This approach  is  most  commonly 
adopted  in  the  fields of transportation and  power. 

(3) Consider the public  output as an intermediate good  and then estimate the 
value of the marginal  product  of  the  good  in further production,  that is, assume 
the user is a  producer and then ask by how  much does the public output increase 
his outcome? (adapted from  Margolis, 1979, pp. 214,216,219). 

6.4.4 -e to Value Benefits : In CBA, the economic  value 
of the positive  and  negative  effects  attributable to an allocation is based  largely  on 
individuals’  willingness to pay (WTP). ?pe prices  people  actually  pay represent 
willingness to pay because  they undsntate what  those  who  received  consumer surplus may 
have  been willing to pay.  Consumer surplus is defined as the  difference  between the 
maximum price  an  individual is willing to pay for a  specified  amount of a good (or service) 
and the price he actually has to pay. WTP is based on the notion of the  amount 
each  individual  would  be  willing  to  pay for a  specified  amount of a good or service rather 
than doing  without it, is.. on an all-or-nothing transaction.’ 
6.45 -Secondarvect B-: Secondary  benefits are “taken to be  those 
indirectly generated by the resource  reallocation either through stimulative effects of the 
direct outputs or  through  the  demand-inducing  effects of the  specific  allocation”  (Haveman 
and  Weisbrod, 1977. p. 146). More  generally, Gramlich (1981, p. 83) argues that where  a 
policy action  causes a price or  quantity  change  in nrher markets,  this has to be taken into 
account as a  secondary  benefit  or cost. 

. ,  . .  

Care must be  exercised here because,  in cases, so-called  secondary benefits are 
merely  pecuniary  or  dismbutional  effects that should m be  counted as an efficiency benefit. 
The critical issue for CBA analysts is the  conditions  under  which the inclusion  of  secondary 
benefits does m amount to merely  double  counting the benefits.  Haveman  and  Weisbrod 
(1977, p. 146) offer the following  useful and succinct advice: ”with relatively full employment 

7. Willingness to pay and willingness to sell (or give up), apart from  transaction  costs, 
should  be the same.  However,  empirically there is some  evidence  that people demand 
higher  levels of compensation for giving  up a benefit  than  they are willing to pay to acquire 
it. The argument of which  level  reflects  the “true” price to be  used in cost-benefit  analysis 
is not  resolved. 



there is generally  no  basis  for claiming any  secondary  effects."  When there are no idle 
resources, any  secondary  effects & involve  the disDIacemcnt of other economic activity. 
6.4.6 * 1 : Intangibles are 
'simply some of the  consequences of the  alternatives  compared ...[ that] cannot be readily 
translated into the  common  denominator  [usually  dollars] that is being  used"  (McKean, 1958. 
p. 58). Intangibles  include  such things as pleasing vistas (including clarity of the air), 
freedom from  nuisance, and various types of irreversible  damage  such as the loss of a 
species. I t  is rare that e can be said  in  quantjtative  terms about such benefits: "To 

designate  effects as intangible,  however,  does  not  imply that it is impossible to conceptualize 
a  monetary  value for them.  Rather,  it  implies that with the available data or empirical 
methods, it is not  feasible to place  a money value on them"  (Haveman  and  Weisbrod, 1977, 
p, 15). In other words,  intangible  benefits are in principle,  unmeasurable. 
Here are several ways  of dealing with intangible  benefits: 

. "  

One reasonabk way of dealing  with  these  effects is to describe their nature as 
explicitly as possible and, where  feasible,  to  describe them in nonmonetary. 
though  quantitative, units. Such  indicators at least  provide  information  on the 
importance of the impact,  even  though its monetary  value is st i l l  beyond 
measurement. A second way  of proceeding is to establish  a reasonable maximum 
and minimum bound for the value of the unmeasured  effect  and then to display 
the effect of both  bounds on the final calculation of net benefits. This "sensitivity 
analysis" approach has the  advantage of  bringing the intangible  effect into an 
explicit  cost-benefit  framework.  Finally, ... the cost-benefit  analysis can be 
presented in such a way as to indicate how valuable the intangible will have  to be 
if the resource  reallocation is to be either economically  worthwhile or preferable 
to  some alternative reallocation  (Haveman  and  Weisbrod, 1977, pp. 153-4). 

It is our view that the measurement of socalled intangibles is possible  and  necessary if a 
rational allocation  scheme  for  forest  land  allocation is to be adopted. Thus the  proposed 
means should  constitute only stopgap measures  until  a  measurement  system is developed 
for these benefits.  Indeed, later in the paper we provide  some  values  which  were  used to 
assess  benefits that often are designated as intangibles. 
65 MeasuringSodalCostr 

The calculation of social costs in CBA is usually  based on the 
m. the true cost  of each commodity,  service, or consequence  in the analysis  is its 
market  or  imputed  (shadow)  value in the best  alternative  use  to  which it could  be  put. This 
means that past  investment  in  forest  land is irrelevant  except for its effect on the future use 

of the land as embodied  in its present  characteristics.  Economic costs are benefits  lost;  they 
are alternative  costs  or  opportunity costs.  Fisher (1971, p. 25) emphasizes that "it is in 
alternatives. it is in forgone  opportunities,  that  the real meaning  of  'cost'  must  always  be 
found." Costs and  benefits,  therefore,  have  the  same  dimension. 

Costs are  the consequences of  choices:  only  decisions  or  choices  have  costs (but 
making no choice is a  choice in itself). As Fisher (1971, p. 44) emphasizes, "we cannot 
estimate the consequences or the costs, of any decision,  without  presupposing  some 
alternative decision  or  choice." He continues: 

How can we estimate the  consequences of a decision? A moment's  reflection will 
assure us that we can only do so by comparing two alternative states of the world. 
We  must estimate  what wjll happen if we  make a  certain  decision  and, also, what 
will happen if we do not,  or if we  make  some other decision. The costs  and 
benefits of a  decision  lie in the  differences  between two alternative  worlds.  Even 
in  retrospect,  even after a certain decision has been  made  and  implemented, we 
cannot fully determine its  actual costs or benefits  without  estimating the different 
state of the  world that would  otherwise  have  ensued (Fisher, 1971, p. 44). 

CBA focuses  on costs to e not  simply on those  accruing  to certain individuals 
or to firms.  Social costs can be  defined as the  total  disutility of an activity  caused to all 
members of society  measured  in  monetary  terms.  In  a  perfectly  functioning  competitive 
economy,  private  costs  and  social  costs will be  equal  and  hence market  prices will be a 

proper measure of social costs. However,  several  types of market  failures create a 
divergence  between  private  and socia l  costs: market  power/imperfect  competition  in  factor 
and/or output markets,  public or collective goods, externalities ("any interdependency 
between  production and/or consumption  functions  that is not traded in the market"), 
imperfect  information,  and (for some  economists)  transaction  costs. 

Here are three approaches to measuring social costs  when markets  do  not  properly 
reflect these costs or  where  a  market  does  not exist: 

Imputations From obscmd Bchaviou This approach  relies on finding  situations 
in  which  consumers  have a  choice  between  incurring  money  expenditure  and 
suffering the adverse  effect  in  question.  The  most successful application of the 
technique has probably  been to the  valuation of journey  time in transport  studies 
(Harrison and Quannby, 1971). The choice  between  a  fast  journey at a high  price 
and a  slower journey at a  lower  one occurs frequently  in  practice. 

The Alternative Cost Appmach (mitigation costs): Where  the analyst cannot  find 
hard  evidence of the preferences  of  consumers,  he can ask the question,  "What 
would be the minimum money  expenditure  necessary  to  remove  the  ill  effect in 



question?" This is often  presented as an upper  limit on the  social cost in question 
since  it will represent  the m e  social cost  only in cases  in  which the expenditure 
is actually  worthwhile rather than  accepting  a  smaller amount of compensation 
simply  to  conrinue to suffer  the  effect in quatioa 

Survey Teehniqua to Estimak Where no market exists to measure social 
costs, it may be necessary to ask  individuals  what  they  would be willing to pay to 
avoid certain adverse  effects. In general,  economists have been  highly  suspicious 
of the w of s u r v e y  techniques,  regarding  what  people &as being better evidence 
of their preferences than what  they say. even  though  they may be acting on faulty 
knowledge  and on a  perception of the altemativeq habits or motives  which is quite 
different  from that imputed by the researcher. In the  closely related field of 
market  research it is generally  accepted  that survey techniques  have  a  major role 
to  play in assessing WE' (adapted from Nash, 1978, pp. 26-28). 

7.0 THE APPLKCATTON OF CBA IN FOREST LAND ALLocAnoN AM) 
MANAGEMENT 
The application of CBA to the  allocation  (and  management) of forest land among 

alternative  uses has typically  focused on the economic  and social aspects of dedicating land 

to  various  uses. The approach with respect to non-use values has focused on assessing their 
opportunity  costs rather than quantifying  their  benefits.  Thus.  for  example, analysis has 
focused on the economic  and sociai consequences of not  using  specific forest parcels for 
timber  harvesting by estimating  the  net costs that result  from  land  use  restrictions on timber 
harvesting after accounting for increases in other user  benefits  (e.&, recreation), but 
excluding  assessment of non-use  benefits.  The  idea  was  typically to assume  that if such 
alienation did  not appear too costly it should  take  place.  Such an approach is reasonable 
if it is obvious that one is dealing  with  a  single  decision rather than  a  process of ongoing 
incremental  land use reallocation. 

"Creeping  change" tends to focus on the low marginal cost of a decision  without 
attention to the possibly very high ultimate  cumulative costs. In addition, the  "creeping 
change"  process may generate uncertainties  and  expectations that may damage the economic 
prospects of the province. 

Among user  benefits,  the  most  important  dimension is usually associated with timber 
harvesting. The  pure economic  approach wiU vim "timbef value as the  "economic  rent" 
that can be collected by the owner  of the resource (i.e., the  public  in the case of Crown 
land).  Economic rent is the difference  between what timber can be sold for and its costs 
to the owner (or those  acting on his behalf) of  harvesting it and  bringing it to market. 

- ~~ ~~~~ ~ ~~ 

Theoretically, this is the maximum stumpage  that can be collected (but not necessarily  what 
the government in fact  collects).  "Costs" in this context  include all payments to factors of 
production with appropriate profit  allowances  to  retain  their  services. The value of the "end 
products"  derived €rom the forests is unimportant as long as one assumes that all production 
factors are fully  employed. 

Since  we rarely observe full. employment of all factors of production,  one  may wish to 
account for unemployed  factors  in CBA Thus, increases in employment can be considered 
as a benefit  in CBA, but only to the extent  that  earnings in the  forest  sector  exceed the 
opportunity cost  of those who gain employment. The difference  between wags in the forest 
sector  and wages  in  the  worker's nun best  alternative  employment is a net benefit to  society 
(Pope, 1986; B.C.  MoE & MoF, 19b; Bowden, 1986). The  same  argument can be  used  to 
partially  include  foreign  exchange  earnings in CBA due  to trade restrictions and taxes. 

Government  revenues  should  not  be  included  separately in CBA if the stumpage 
calculation is done  correctly.  Stumpage  should be net of faxes  paid. 

Table 2 lists examples of treatments of'timber values  in a variety of assessments  (CBA 
and other impact  studies) of land  use alternatives  in  British  Columbia.  Representative 
values  used,  their  sources  or  methods of derivation,  and  comments  about the methodologies 
are provided. 

One variable which receives attention in discussions of the regional  effects of land use 

allocation is the  impact upon wood  supply. In a later section we discuss the  relationship 
between  government  regulations of the allowable  annual  cut  and the flow  of timber benefits. 
Increases in uncertainty  with  respect  to the wood supply in a particular region (thus possibly 
affecting other development  prospects,  community  stability  and infrastructure) should  be 
reflected in the CBA, as should all transition  and  adjustment costs brought about by changes 
in land  allocation. 

Similarly, costs of  "change"  must  include  the externalities  imposed  upon the system. 
Thus. for  example, if property rights in timber  resources are taken away, the impact of  such 
a move on other, not  directly  affected,  property rights holders, as well as prospective  bidders 
for such rights (e+, new investors),  must be assessed  in terms of its net  impact  upon  the 
welfare of the province. Little has been  done  to assess these  effects in British  Columbia. 



Another market-oriented use  of  the forest is for grazing- It is the subject of a  special 
paper in this series' and will not  be  included here except to mention that property right 
issues figure  prominently in discussions of this use. 

The second  forest  land  use  category that has received much attention in CBA and 
other land  use  assessment  studies is recreation. Table 3 provides  examples of the treatment 
of the recreation benefits of forest  land in a  variety of studies  including details of 
methodology  and  representative  derived  values. The methods t y p i d y  used for assessing 
these non-market  services  were  contingent  valuation  and  travel cost  studies. 

Two other well  documented,  non-market  forest  use  categories  which  have  received 
attention are water flow enhancement  and  the  prevention of soil erosion  (Bowes  and 
Krutilla, 1989). The local  values  of these  uses may be  high, but they can often be 
accommodated by local adaptation and  mitigation. 

As noted  before, there is little to document  bequest,  existence and option values of 
forest lands of different types. Phillips et al. (1989) attempted to capture an amalgam of 
these three values of the  wilderness,  the  "preservation"  value, by using two alternative 
contingent  willingness-to-pay  approaches.  They  asked how  much people  were willing to 
donate per  year to a wildlife  fund to be  used for preservation of big game animals in 
Alberta and,  alternatively,  asked how  much  in annual tax increases  people  were willing to 
bear to preserve  these animals. The  average  responses  were about S80  in donations versus 
S63 in  taxes. The problem with  hypothetical  questions  such as these (apart from the fact 
that there is little incentive  to  provide truthful answers) is the fact that it is not clear to 
respondents what other demands  for  philanthropic  monies or socially oriented sacrifices  they 
may face which  may  affect their generosity. 

Without the documentation of benefits,  effective  use of public  resources is not  possible. 
It is important to transform  a  variety of  now  "intangible preservation  variables" to tangible 
variables sorted by function. The following list provides  variables that  are often mentioned 
as benefits of preservation which require operationalization.  documentation of functions  and 
assessment of  values: 

Ecological  diversity, 
Genetic information  preservation, 
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Resilience, 
Carbon storage  and  transformation, 
Preservation of unique  habitat (e.g., protection  of rare species),  and 
Scientific information value. 

a0 ADJUSITNG FOR TIMING OF THE CONSEQUENCES OF LAND 

a1 Tbcorctical Issues 
AUBCATION THE CHOICE OF DISCOUNT RATES 

One of  the  most contentious  issues in evaluating  benefits  and  costs  derived from a 
particular forest  land  allocation is the  choice of discount rates ( M a n n i n &  1977). The idea 
is to adjust costs and  benefits which  occur  in different  times so they can be compared at a 

common point in time. This is necessary  when  people are not  indifferent about a 
consequence of the land  allocation  occurring now or  sometime  in the future. When dealing 
with streams of financial  payofts it is clear that money spent now  could have  alternative 
beneficial  uses if the time of expenditure was in  a later period (e.g., earning risk free 
interest when  invested in government bonds). However,  even  when  dealing  with  financial 
expenditures  or  returns there are several  schools of thought  and  many  diverse  institutional 
practices  concerning  choice of a  discount  rate. 

It is argued  that,  from the system's  perspective, an allocation which  yields  less  than 
other feasible  allocations would  reduce  total  output  in  the  system in real terms.  Choice of 
the appropriate discount rate will ensure  that  public  decisions will not  result in a  reduction 
in society's  welfare. Most of the discount  rates  used are based on the concept of displaced 
private  investment  and  thus are a  measure of the  opportunity  cost of capital.  However, 
some argue that  the  opportunity  cost of capital is irrelevant to the choice of social 
investments  and that it is the  social rate of  time  preference that matters. This reasoning is 
based on the idea that society, through its governing  institutiom, has some rate of exchange 
at which it is willing to sacrifice present  consumption  for  future  benefits. The opportunity 
cost of capital which is reflected  in the market may not be equal to the  social rate of time 
preference. Indeed,  it is usually  suggested that the  former  exceeds  the latter. 

There  are many  economists  who  argue that  private rates of retum and  private rates 
Of interest determined by the  market  bear  no  systematic  relationship to the discount rate 
to be used  in  evaluating  the  consequences of  social  decisions.  Lind (1982, p. 56) expresses 
this view as follows: 

8. See Van Kooten (1990). 



One line of argument that leads to this conclusion is based on a  concept of the 
state as an entity  with an existence  and  objectives  totally separate from. and 
independent o< its individual atizens. Put differently,  under  such a theory  the 
state is the  guardian of the  national  interest,  which goes beyond the interests and 
the  preferences of the  individual  citizens of that state... The social rate of  time 
preference  under such a  theory would be  politically determined on the basis of 
politically  determined goals. 

But  Lind also suggests that politicians  must  consider  the  displacement  effects of  public 
decisions on private  investment  decisions. Thus the  concept 

underlying the academic literature on public  sector  discounting is that economic 
welfare is ultimately determined by collsumption  and  only  indirectly by investment. 
Therefore the  value of  investment  must  be  measured by the  value of subsequent 
increases  in  consumption  it permits. Any effect  that  a  government  program has 
on investment  must be convened to an equivalent  time-stream of consumption 
before  being  discounted. In practice,  this  results  in a complex procedure that uses 
before-tax  and  after-tax  discount  rates, a 'shadow  price  of capital' and the  impacts 
of benefits  and  costs on investment (U.S. Exec Order u291,  1981, p. 506). 

Even if one considers  a  government which reflects  the  preferences of its  citizens,  one 
may s t i l l  argue that private  and social r a t s  need  not be the  same. Through their 
government,  people may choose  to  increase  their  total savings for  the  benefit of future 
generations  above the level  they  choose  privately through their  investment and borrowing 
behaviour. This point has long  been  emphasized by Sen (1967; 1970). 

When  dealing  with  non-market  benefits  and costs, the above  arguments are not 
particularly  relevant.  Rather, it is the &&& preferences of the stakeholders or the 
representatives of the  public as a whole  (e.& the legislature) for timing (what is called 
social  time preference rate) of  every  specific  dimension that  should  count.  Indeed,  there 
are dimensions of consequences  where  discounting  does  not  make  any  sense. For example, 
if one of the derived  "benefits"  of land allocation is the preservation of the long  term 
diversity  of the system, it is the distant future  that  counts,  not  the  present (in particular if 
the process  of  diversity  reduction is irreversible). 
82 WhatRatCtoa~? 

Iind (1982, p. 77) summarized  the  issue of what  discount rate to choose by stating 
that: 

Whatever  theory we  use for  the  social rate of disrount, there is still the problem 
of computing  the appropriate number or numbers  for  the  discount rate, given the 
underlying  conditions  in  the  economy in a  procedure we adopt. This task is by no 
means trivial... The major contenden for the social rate of discount are the 
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marginai  rate  of return on private  capital,  the  consumption rate of interest taken 
as a  measure  of  the  social rate of time  preference,  a  weighted  average of  the 
consumption rate of interest  and  the marginal rate of return on private  capital, 
and  a  social rate of time  preference  revealed through the political  process. 

in Table 4 we present examples  of alternative rates which have  been  used  for 
discounting  in  social  choice  processes  and  the  arguments (if any were  given)  in  support of 
particular  discount  rates. 
83 Thing and Government Regulation of Forest Land Usc 

An issue which is important in  evaluating timber benefits  from  public  forest  land is the 
impact  that  government  regulations  have on the timing of  benefits. For example, by 
adopting  a  sustained yield  regime.gnd  deciding on the  allowable annual cut, the regulator 
in fact  determines  to an extent  the  '(maximum)  flow  of  harvested  timber. A change in the 
regime (or a  change  in the  calculation  method in  implementing the regime)  could  change 
the flow  of  benefits.  It is important  to  realize  that  a  change in regulation that leads  to  a 
different flow of benefits  over  time may affect  land use determination. It is necessary 
therefore, to examine  whether  the  method  assumed  in  the CBA for  calculating the allowable 
annual cut is appropriate and  whether  the  choice of land  use is sensitive to this method. 
9.0 ADJU!VING FOR UNCERTAINTY 
9.1 Expcekd Vducs 

There is little  disagreement  among policy analysts with  Sugden and Williams (1978, 
p. 54), who  observed that 

One starting-point is to assert  that  rational  choice  under  uncertainty  should be 
based  on  judgments  about  relative  likelihoods  or  probabilities  of  particular  states 
of the  world  occurring. This seem intuitively  reasonable. The more likely is a 
particular state of the world ... the  more  account  should  be  taken  of  the 
implications of this state when making decisions. 

When  numerical  probabilities are specified  for  the  different  potential states of the world on 
which  outcomes  depend,  it is possible to present  the  consequences of a given  action in 
terms of a  probability distriiution. If one is indifferent  between  getting  a  particular 
Outcome ~QUUC and  obtaining  the  outcome  in repeated decisions,  then  one 
could  choose  among  alternatives by comparing  the  mathematical  conditional  expectation of 
outcomes  for  each  alternative  decision. 
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9 2  Diveniiication 
The use  of  expected  outcome  values has characterized  most of the formal decision 

models of decision making under  uncertainty in forest management One argument which 
has been  used to justify such handling of risk valuation has been risk  diversification, 
especially  when  public  policy  choices are involved. This argument is based on the idea that 
with a  large  number of  investments,  statistical laws predict that the mean of realized 
outcomes will converge to the  expected  value  (see, e.&  Arrow and Lind, 1970). This 
proposition  ignores  several  important  factors: 

(1) Some risks with a low probability of occurrence  have  large catastrophic effects 
which are unacceptable  to  the  public. 

(2) Probabilities of risks associated with specific  actions  may  not be independent 
from other actions.  Thus the idea of cancellation of variations about the 
mean  with a  large  number of trials does  not  apply  (e.g.,  consider  the 
probability of epidemic  infestations of spruce budworm  given outbreaks in 
several stands). 

(3) The decision  maker may treat losses  differently  from gains. Hence, an 
allocation with  expected  net  benefits  that  involves  the  possibility  of  losses  may 
not  be as attractive as an allocation  with  lower  expected  benefits that involves 
no  possibility  of  losses at all. 

A decision  framework  for  land  allocation  with risks, benefits  and  costs  must separate 
diversifiable risks from non-divenihbie risks. For  non-diversifiable risks adjustment of 
benefits  and  costs is necessary. 
93 Deriving Risk-Ad~ Benefits and C h f S  

93.1 w e t  E- Sharpe (1964)  and  Linmer  (1965)  proposed 
the Capital Asset Pricing Model  (CAPM) to assess the  adjustment  in rates of return on 
commercial-financial  investments  that is needed to account  for  their risk. They asserted that 
people  generally prefer l e s s  risky or less variable  prospects  of  benefits  than  prospects with 

equal expected  values  that are more  variable.  However,  the  adjustment  in the required rate 
of return was only  for risks that could  not  be  eliminated by diversification, as we  have 
already  noted.  Therefore,  the  sensitivity of  an  investment  opportunity  to market variability 
defines  the  systematic risks associated with it which require  compensation. This sensitivity 
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is d e d  beta.  Beta is a measure  of  the  non-diversifiable potential  variation of the  returns 
from the investment Risk-averse  investors  (generally  assumed to comprise  the  majority of 
jmestors in  society)  demand  a  premium  return on risky projects as compared  with  risk-free 
alternatives. 

The CAF" stipulates  that risk premiums on  investments vary in direct proportion to 
beta. The expected  market risk premium on a  security is defined to equal beta multiplied 
by the  expected risk premium  over  the  market. The latter is the difference  between 
expected return on the entire portfolio of investments  available in the market and the  return 
on a  risk-free  investment such as treasury bills. 

This theory can be used to find the  certainty  equivalents of investments  in  silviculture 
having varying degrees of risk. Theevaluation within an  investment  portfolio  must  consider 
the correlation of the  returns  of  a  particular  project with the  total  portfolio of investments. 
Indeed, if a  particular type  of  investment is expected to yield returns which are negatively 
correlated with the other projects  in  the  portfolio,  the  adjustment  for  risk  would be negative. 
The CAPM provides  a  means  for  adjusting  returns  for  risk in calculating  the  opportunity 
cost  of capital,  but it is irrelevant to the  evaluation of societal risk preferences  for  non- 
market  benefits. In such a case the  preferences of the  decision  maker  must  be  evaluated. 
9 3 2  Non-MaLka  Evaluations of  Risk  Preferences: Economists incorporate all 
considerations  of  value  into  one  function.  Derivation of a function which reflects this 
information is possible if certain assumptions are made  about  the  "rationality" of the 
decision  maker. This "utility  function"  represents  the  objective  function  whose  expected 
value  one attempts to maximkc in  choosing  investments (Von Neumann  and  Morgenstern, 
1944. Keeny  and Raiffa, 1976). There are several  problems in deriving  the  information 
needed  for such a function. For example, to estimate  a  utility  function one must compare 
risky and sure prospects  and  thus  indicate  trade-offs  between  them.  Most  people  have  a 
very  difficult  time making such judgments  consistently  and  logically  (Kahneman et al.,  1982). 

The basic idea of the  approach is to  reduce all uncertain  benefits  and  costs to a 
cOmmOn framework  of -. These are the  minimum  "benefits" that people 
are willing to accept with certainty  instead of  choosing a spedfied alternative with uncertain 
benefits.  Alternatively, the certainty  equivalent is the maximum  cost  that people are willing 
to incur with  certainty  instead  of  having to accept  a  specified  alternative  with an uncertain - 
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cost. 
Arriving at agreement on certainty  equivalents may not be easy  when diverse  groups 

of stakeholders are involved. The  alternative is to  reach a consensus on what is an 
unacceptable  risk and eliminate  those  alternatives €rom funher consideration that do not 
meet the threshold of  acceptability. The analysis with the remaining alternatives may use 
expected  values. 
10.0 PUBLIC PARTICIPA'IION AND COST BENEFIT ANALY!ZS 

Since forest land is the most important natural resource in British Columbia  and its 
allocation among uses may affect  the  well-being of almost  every  citizen.  public  participation 
in the  process of allocation is a  necessary  condition  for  a  decision  process  which is credible 
and  results  in maximum net benefits for the public The use  of CBA can be a  particularly 
effective  method of including public  participation as a means of improving the quality of 
decisions  made. The traasferability of  assumptions, data bases  and  value judgments in the 
analysis allows  public scrut iny  and encourages the development of an informed  position by 
stakeholders. 

Necessary  inputs from the  public in CBA are those  which permit the derivation of 
common  valuation memcs for  non-market  benefits  and  costs.  Public  surveys are  an 
important means of establishing willingness to  "trade-off or "pay" for  some  benefits 
(including  so-called  intangibles) in terms of others.  Clearly  the  process  of  derivation  of  such 
socially  sanctioned  "trade-offs"  must be well  understood  and  meaningful to participants. 

There are, however, other elements of the decision  process  to  which the public at large 
can contribute either directly or through its  representatives. The generation of innovative 
options  ensuring that all possible  efficient  alternatives be considered, the insistence that all 
important benefits and costs afsociated  with an dternative  are taken into account, and the 
registration of objections to assumptions  made  in  the  absence of scientific information or 
data, are functions  best  served by participation through public  hearings. These would 
involve  public interest groups,  specific  stakeholders,  and  those  individuals from the  public 
with special  knowledge of or interest in the issue at hand. Advisory committees  representing 
stakeholders and  groups  with  special  knowledge  (e.&  foresters,  environmental  scientists) can 

serve as continuous  channels of feedback,  ideas  and  information to the analysis  and 
decision-making  process.  Such  committees can also serve  to inform and educate the public 
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and  mobilize suppon for  decisions  once  they are reached. 
Indeed,  the  involvement of the  public at large  through  information  sessions,  where 

options  and  their  consequences are explained,  a  means  to  ensure  not  only that divergent 
voices  of the public are heard,  but  also that the  decisions later made are understood  and 
the integrity of the  process is preserved. It is clear  that the social costs of a  process of forest 
land allocation that is not  trusted,  even  when  it  produces "good" decisions, may be  high in 
terms of conflict,  social  disruption,  expensive  administration  and  enforcement  and the 
creation of a highly uncertain  economic  and  social  environment.  Indeed, the integrity  and 
perceived  integrity  of  the  process  of analysis and  decision making are as important as the 
"efficiency" of the allocations  themselves. 'in the context  of  modifying CBA to make  it  more 
comprehensive  and  acceptable to the  public  and  other  decision  makers,  "distributional"  and 
political" concerns  not  addressed by the  traditional  application of the technique must be 
dealt with in  the  evaluation  process. 
11.0 CONCLUSIONS 

It is  widely  agreed that public  forest  land in B.C. should be allocated so as to maximize 
the net  benefit  to  society as a whole. This means: 

( 1) incorporation of social  values in the  decision  process  articulated as preferences 
and  trade-offs among conflicting  objectives; 

(2) the  use of the most appropriate  data base  and  technical  and  scientific h o w -  
how to the  extent  practicable; 

(3) the  explicit  recognition of the  role of assumption  making  and other sources 
of uncertainty in the  analysis  and  choice  process: 

(4) the elimination in the  choice  process of alternative  forest  land  allocations  that 
are dominated by others in the  sense that they  provide  fewer or the same 
benefits to all  stakeholders as other  alternatives. (This is the principal 
criterion of  efficiency  which  ensures that conflict  only  arises  when no "win- 
win" alternative  options are available.) 

Comprehensive  cost-benefit analysis (augmented by accounts of other  primary  social 
objectjves)  provides  a  framework of choice that satisfies these  criteria. 

To be comprehensive,  the  framework  must  consider & benefits  and  costs  and  be  able 
to reduce  them  to  a common  metric  that  reflects  social  trade-offs. This means that no 
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important benefit or  cost  dimensions can be  excluded from the analysis as intangible or 
unquantifiable.  Indeed,  whenever  "trade-offs" are made by society  with respect to a  benefit 
or a  cost it is possible to quantify  its  value in terms of this "trade-off." The 
willingness-to-pay (WIT) principle is central  to such quantification  and is the core principle 
of cost-benefit analysis.  In  deciding  upon  "trade-offs"  outside  the scope of cost-benefit 
analysis and its  "market"  or  "simulated  market"  pricing  concept, it is the "willingness to pay" 
by the authorized decision  maker (e.& government) that counts. If "trade-offs" are not 
acceptable with respect  to  some  outcomes (e.& unacceptable  environmental risks), such 
constraints must be identified explicitly  and  used as screening  devices to eliminate 
alternatives the application of cost-benefit analysis. It is, however, desirable to  assess 
the "costs"  of  such consuaints to society.  (Indeed in some c i r c u m s t a n c e s  constraints which 
appear to command  consensus  in  principle are much  less acceptable  when their costs in 
terms of public  benefit are made  explicit.) 

Given the importance of social  values  and  assumption  making in the  application of 
cost-benefit  analysis to the problem of forest  land  allocation,  public participation is 
necessary. This participation can take the form of: 

(1) Sweys of the preferences of the public to establish  value metria reflecting 
trade-offs through willingness-to-pay  evaluation. 

(2) Open public  hearings to generate alternatives and  inform the public about the 
process and its outcomes. 

(3) The me of  advisory committees  with representation of a  variety of 
stakeholders to ensure: 

(a) the comprehensive  consideration of all  value  dimensions  involved in 

(b) the generation 9f imaginative  forest  land  allocation options; 
(c) the sautinization of assumption making, and 
(d) the highlighting of  "equity"  problems. 

forest allocation; 

The major  advantages of cost-benefit analysis are transparency of assumptions  and 
value  judgements  and the  ease with  which  sensitivity analysis can be conducted, and a focus 
on "efficiency" in t e r n  of social welfare maximization. The major theoretical problem is 
the fact that traditional cost-benefit  analysis is based on one  primary  objective  (social 
welfare  maximization  given  the current distribution of wealth). This difficulty is resolved 
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in our proposal by augmenting the choice  process by considering  trade-offs of consequences 
in terms of a  broader  range of primary  objectives. 

The major  practical  problems  with  cost-benefit analysis are its "hunger for data" and 
other forms of information, and its requirement  for the quantification of values. This latter 
requirement will necessitate  a  major  research  effort to ensure that the  process of  value 
quantification  accurately  reflects social preferences  and is acceptable to the stakeholders. 

In the context of British  Columbia,  we  recommend a  "decomposed"  cost-benefit 
analysis whereby  province-wide  objectives are reflected in regional  analyses. An iterative 
process of adjusting  the  "provincial"  component in each  regional analysis will ensure the 
reconciliation of provincial  and  re'gional'  points  of  view in the allocation of forest lands 
among competing uses. 
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Generate revenue NS 172 188 16.7  14.7  17.6 113 25.6 

M.inuio healthy 
environment p- .ow z z  27.4 25.4 153 21.9 30.1  16.9 

Maintain forest as 
a renewable source 
of timber NS 25.9 232 253 313 26.0 226 25.0 

OppOrmni t iCS NS 10.6 ' SO u.7 u.9 105 9 3  113 
Generate  development 

Meet political 
considerations NS 75 8.8 3.7 7 5  93 9.0 8.1 

Generate  employment NS u.1 us U.1 173 14.8 17.7 U.1 
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