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Multiple Actouts  Analysis 

1.0 Intmduafon 
AUocating forest land in British  Columbia  involves tradeof& between coofiicting 

values. These conflicts are often assessed by benefit-cost analysis which reduces tradeoffs 

to monetary units which can be 'compared in a single index. The background studies by 

Vertinsky, Stanbuy and Thille (1990), and Guuton (1990) indicate that bencfit-cost has 

made enormous strides forward in its ability to assess txadeoffs iwolving intangiiles such as 

wilderness  values  which are difficult to measure.  Nonetheless, many vaxiables of 

significance  to  decision  makers  such as environmental impacts and job creation are either 

excluded from benefit-cost analysis or concealed in the adysis. 

The purpose of this background s t u d y  is to review  a technique termed multiple 

accounts analyis (W). MAA was developed to overcome the  defiaencies of benefit- 

cost analysis by extending  the analysis to include all important  variables in an explicit  and 

visible  way. The review will begin  with  a  discussion of the origin of multiple  accounts,  and 

the current practice of multiple  accounts assessment A case study will be  used to illustrate 

the application of multiple  accounts in forest land  use  planning. 

2.0 

In October 1961, the U.S. Secretaries of the Interior,  Agriculture, Army,  and Health, 

Education and Welfare were requested to review  evaluation standards for the use and 

development of water and related land  resources, and to recommend  improvements. On 

May  15,1962 the  report Toliaes, Standards.  and  Procedures in the  Formulation, 

Evaluation,  and  Review of Plans for Use  and  Development of Water and Related Land 

Resources" was approved  and  published as Senate Document No. 97, 87th  Congress, 

Second  Session. This report recommended that development,  environmental  preservation, 

and  well-being  of people be  considered  equal  objectives.  However, plans were to be 
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I formulated on the basis of economic  benefits  and costs and then  constrained by 

I environmental preservation and social well-being  objectives. The result was that 

preservation  and  well-being  were  not  given  equal  consideration  with  development (O'Brian 

I 1977 p2). The U.S. Water Resources  Council  subsequently undertook the development of 
I 
, a set of principles and standards for  planning  water  and land resources which attempt to 

treat social  and  environmental  considerations with the same weight  accorded  economic 

variables. Their recommendations, set forth in t h e m  the Water 

~ orce: Pro- for Ev-of Water 

-(1969), consisted of a system  of multiple  accounts for assessing  projects  and  plans. 

Multiple  accounts a.nalysis was thus  first officially promulgated by the US. Water 

Resources Council (WRC) on October Zth, 1973  when the WRCs f-d 

ds for P u  Water (1973) became  effective 

under the authority of the Water  Resources  Planning Act of  1965. This represents the first 

attempt to formalize the application of multi-objeaive planning  methodology to the 

management of water resources (O'Brian 1977  p. 4). The methods were  revised  in  1979 

and  subsequently referred to as the "Principles,  Standards, and Procedures"  (PS&P) 

(Deason 1982 p. 39) after 1980.  However, the PS&P  were repealed in 1982, and then 

reincarnated in 1983-albeit  downgraded to the status of "Guidelines"  (Grigg 1985  p. 80- 

83). The 1983 hfarnatiOZl, & 
Water (P%G), is currently in use. 

. .  . .  

3.0 -S 

The multiple  accounts  method is based on the assumption that economic,  social  and 

environmental  factors  should  be given equal consideration in project  evaluation. It was 

recognized,  however, that these  factors cannot be  effectively integrated into one  evaluative 



4 

framework  such as a benefit-cost analysis. consequently, the US. Water  resource^ Council 

proposed the creation of four separate accounts to analyze proposed  project impacts on the 

economy, environment and social well  being. The four accoulltJ currently utilized are: 

1) National  Economic  Development  Account (NED) 

2)  Environmental  Quality  Account (EQ), Regional 

3) &nomic  Development  Account (FED) and 

4) Other Social Effects  Account (OSE) 

3.1 National  Economic  Development  Account (NZD) 

The NED  account is in essence  a  traditional  benefit-cost analysis designed to identify 

the  plan  with the greatest net economic benefit to society. This account has several 

limitations which necessitate the use of other evaluation accounts. 

A  second key limitation is that some  variables which are important to decision  makers 

such as employment and income  distribution  cannot be properly incorporated into a 

benefitsost h e w o r k  because  they are inconsistent  with  benefit-cost  methodology. 

Employment  generation,  for  example, is not generally  counted  in  benefit-cost analysis 

because  it is assumed that most of the  labour  employed  in  a  project  would be employed 

elsewhere in the  economy if the  project did not go ahead If there are unemployed 

resources  in the economy,  provision can be made for  including  indirectly  some of the 

employment  creation  benefit by using a  shadow  price  for  labour  which increases the  overall 
- 

i 

net  benefits of the project.  Even if a  shadow  price benefit is included  the actual job 

creation impacts are not  explicitly  included.  Consequently, the decision maker interested 

in the employment impacts of a project on a small region will not find  benefit-cost analysis 

helpful. 

A related issue is the treatment of income distribution; Le. who gains and who loses 

from a  project.  some analysts such as Little and Mirrlees (1974) and Squire and V.D.. Tak 

(1975) advocate  identifying  the dism%ution of benefits and costs by social group and  then 

weighting the impacts  depending on the priority of the recipient.  A dollar benefit  received 

by a  poor  person, for example,  would  be  given  more  weight than a dollar received by a rich 

person. This is in  practice,  however,  extremely  difficult to do. Further, there is some 

question  concerning its theoretical validity in  a  benefit-cost  framework. 

The conclusion is that significant  factors  such as income dismiution and  employment 

creation annot be dealt with adequately within the traditional benefit-cost framework 

This is why other accounts are proposed in the multiple  accounts analysis to explicitly 

incorporate  these. 

3.2 Environmental Quality Account (Ea)  

The second  account  proposed  in  the P&G is the EQ account This account is reserved 

for  only those emironmental impacts which annot be monetized. Other environmental 

impacts  which can be monetized are incorporated  in the benefit-cost a d y s i s  in the NED 

account. The principal  environmental  factors  included  in the EQ account are ecological, 

cultural and aesthetic attributes.  Ecological attributes include functional aspects of  the 

environment  (e.&,  assimilative  capacity,  erosion, nutrient cycling, succession)  and 

structural  aspects such as plant  and animal species,  chemical  and physicd properties of air, 
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water and soil (e.& pH of rainfall), and so on. Cultural attriitcs are evidence of past and 

present habitation that can help in understanding  and propagaring human life. Aesthetic 

attributes include sights, scents, sounds, tastes,  and  impressions of the environment 

It is clear that these attributes would be difficult to measure in monetary tcrmg 

although  they can be measured  in other ways. These include both quantity indicators that 

employ numeric s d e s  and quality indicators that use non-numeric scales, such as "good" 

and  "bad". It is obvious,  however, that the EQ attri%utcs need to be presented in a clear 

and  concise  fashion if they are  to be of use  in the decision making framework 

Several  principles  govern the planning  process  with  respect to the EQ account Both 

an  interdisciplinary  approach  and  public  involvement are required in the planning process, 

although the means  for involving the public is left at the  discretion of the government 

agency. Further, as in the case of NED  costs  and  benefits, the EQ attributes need to be 

displayed in a way that  highlights the comparison  between the "with  project" and "without 

project"  scenarios. 

Finally, the EQ account is presented in the WRCs P&G to assist agenaes in meeting 

the requirements of the 1969 U.S. National Environmend Policy  Act (NEPA) and the 

NEPA guidelines  established by the Council on Environmental Quality. As such, the 

procedures  established by the WRC are meant to facilitate water resources planning to 

satisfy the aforementioned requirements and environmental requirements under the 

Endangered Speaes Act (1973), the  National  Historic  Preservation  Act (1966). the Fish 

and  Wildlife  Coordination Act (1972). and  the Coastal Zone Management  Act (1972). and 

their subsequent amendments.  Therefore,  straightfonvard  application  of  the  procedures in 

the EQ account might not be  possible.  However,  the ideas  contained therein may prove 

useful to the establishment of environmental  quality  procedures  for use in evaluating B.C's 

forest  and land resources. 
1 

, 3 3  Regional  Economic  Development Account (RED) 

~ Regional  economic  development  benefits are recognized as an important  component 

of project evaluation in both Canada and the United  States. The reasons  for this include: 

(i) a desire to permit people to remain  in  regions  where they grew up or are currently 

located; (ii) the economic  effiaedcy  associated with reduced migration resulting from 

unbalanced  regional  economic growth and/or asymmetric growth cycles; (iii) a desire to 

attract growth away from the  more  populous  regions,  thereby  reducing the pressures on 

these  regions,  and  (iv)  protecting  historical  property rights. 

The RED account  addresses  these  concerns by utilizing two measures of the effects of 

the plan on the regional economy: regional  income  and  regional employment Regional 

income is measured in  dollars  and  regional  employment in person years of employment 
! 

As discussed  above,  these  variables are included  in  a separate account distinct from 

the NED benefit-cost  account  because  income  and  employment  measures are conceptually 

different from costs  and  benefits. In a fully  employed  economy,  income and  employment 

generated by a  project simply utilize resources which  would  have been otherwise employed 

Consequently, there is no incremental gain in  income or employment  for the economy as a 

whole. There may be  a  gain  for a particular  region in which the project is situated. 

Consequently,  it is useful to measure this potential gain for  decision  makers  concerned  with 

regional  impacts. 
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3.4 Other Social Effects  Account (OSE) 

The OSE account  includes any items that are not included in the other thee accounts 

but are important for plaming. While the US. WRCs P&G provides no procedures for 

evaluating other sodal effects, it does indicate that such effects  include urban and 

community impacts;  life.  health,  and  safety  factors; displacement; long-term productivity; 

and energy requirements and energy  conservation. 'hey also include  effects on income 

dism-bution,  employment,  population  distribution,  the fiscal condition of state and local 

governments, quality of community life, and so on. While some of thcse  effects can be 

mzasured in monetary te rn  and included in the NED account, others need to be displayed 

using  guidelines similar to those of the EQ account 

It appean that public  agencies  have  substantial ffeedom within the planning  process 

to include  whatever items they wish in the OSE account and to display them in any way 

desired.  However,  the  principles that appear to constrain this freedom are the need  for an 

interdisciplinary  approach and displays that highlight the comparison between "with 

project" and  lvithout project"  effects. 

35 Integrating the analysis 

Once the separate account have been constructed, the relevant  information is then 

displayed in a  single table indicating  impacts on relevant  variables with and without  the 

project. The decision makers then compare  the  plan  options  and  choose the one that 

rnaxiudmizes NED subject to environmental, social and  regional  development constraints 

summarized in the other accounts. 

7" 
I' 

. .  
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4.0 Multiple Account Analysis in Canada 

Multiple  accounts has been used by agenda in Canada charged  with  the  stewardship 
! of natural resources. The Canadian Department of Fisheries and Oceans (DFO), for 

cxample, at one time  used a five  account analysis framework in the  Salmonid Enhancement 

Program (SEP) based upon the Special  Task  Force Report to the US Water Resources 

Commission (Canada 1985  p.1) In fact, the economic of the SEP program is based 

upon the  Planning  Branch of the Federal Trcafllry Board report entitled Bcnefit-Cost 
i 

~ &.&&&& (1976) in which a framework is suggested that incorporates the expliat 

i display  of benefits  and  costs  in  terms of an account  system. 

1 
I It  was  thought that because  fisheries  development  projects  result in impacts other than 
I those easily  measured  in  monetary  terms,  a  methodology for the evaluation of the 

effects of short and long range salmon enhancement  proposals was necessary (Canada 

1985 p. 1). Consequently, the five accounts  (National  Income.  Regional  Development, 

Native People, Employment and Environmental Preservation) were  developed to facilitate 

the  explicit  trade-off of alternative goals.  Currently,  a  two  account  system  comprising 

accounts for economic  efficiency  and  distributional  impact is in use. Willingness-to-pay 

figures are used  for  non-market goods if possible  and, if not, other appropriate quantitative 

or nonquantitative units are used (Canada 1988 pp. 34-44). 

Similarly,  recognizing that power generation  projects  have  impacts  beyond  those  that 

can be measured in monetary  terms, B.C. Hydro  in 1976 used an account  system to forecast 

and  describe  the  monetary,  aesthetic, dism%utional, and environmental impacts of the 

Revelstoke  Project  in the Revelstoke  benefit/cost analysis (Reid 1976 p. 25-110). 
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Figure 1 

As the previous discmion indicates, multiple account is a f l a i l e  technique that has 

been utilized in a variety of planning  processes. It would now be wful to illustrate its 

applicability to land usc codicts iu British Columbia by developing a case study. The case 

smdy is based on a s t u d y  undertaken by the B.C Minittry of Lands. Parks and Housing 

(1979). The case study utilizes four  accounts;  provincial  iucome account, similar to the 

U.S. Water Resources NED account, a  regional  development  account similar to the U.S. 

Water Resources RED account, an environmental impact account  similar to the U.S. 

Water Resources EQ account and a government  revenue aecount. The steps in the process 

are summarized in figure 1. Those wishing more  detaiIed discussion of the  assumptions 

used to estimate impacts  should  consult the B.C. Ministry of Lands, Parks and Housing 

report (1979). 

5.1 Study Description 

The study area is a small region in northern British Columbia of 127 square miles. 

The  area is crown land  most  of which is forested The study area is currently  utilized for 

recreation. Potential management  options are as follows: 

Option I: wilderness  preservation in which area is preserved  for  wilderness with 

Option 2 forestry in which area is managed by Ministry of Forests on a sustained 
yield  basis 

Option 3 foresay/agriculture in which art of the area is mana ed by Ministry of 
Forests on a  sustained yie P d basis and part sol i to farmers for 
agricultural use 

Option 4 agriculture, in which the entire area is sold to farmers for agricultural 

no resource extraction 

use. 

Identify  boundarles  of 
Study  Reglon 

1 

Identlfy  Key  Land  Used 
Issues 

1 Identify  Land  Use 
Options  (limit  to 4) I 

Identify  Key  Variables 
Required  for  Evaluation 

Option  for  Provincial 
-cost  Assessment  for Each 

Income  Account 

"Sensitivity  Assessment 
Base Case and 

I 

Construct and Estimate 
Values  for  the  Four 

- 
Options 

Sumnarlze  Result  of 
Four  Accounts in 
Integrated  Decision 
Tab1 e 

I 

Employment  and  Income 
Impacts  for  Regional 
Oevelopment  Account 

1' Sumnarize  Environmental 

Account 
Impacts  for  Environmental 

Calculate  Provinclal 
Government Revenue 
Impacts  for  Provincial 
Government  Account 
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5.2 ProvinciaI Income Account 

The provincial  income  account is based on a benefitas analysis utilidng the 

province's  benefit-cost  guidelines (hose ,  1977) to estimate the net change in provincial 

social welfate for  each  option. The results  of. this account are presented as net present 

values summized below. The results indude a base case that represents the most  likely 

value and a range of possible d u e s  based on a sensitivity analysis employing different 

assumptions  regarding commodity prices,  yields and discount rates. 

Option 1 (wilderness) S 3 2  to 7.1 

Option 2 (forestry) 4.9 to 25.4 

Option 3  (forestry/agriculture) 6 3  to 321 

Option 4 (agriculture) 145 to 603 

Table 1 

Provincial  Income  Account 

(net present  value in millions of constant dollars) 

Range  Base Case 

s 3 2  

14.0 

19.9 

46.1 

5.3 Regional  Development  Account 

The regional  development  account  measures  the impact of the four options on 

regional  income  and  employment. The estimates  include only the  direct  impacts  and 

exclude  secondary  or  multiplier impacts. 

13 

Table 2 

Regional  Development  Account 

Direct Pro rtion Direct Proportion 
~m loyment o f g e c t  ~ncome of total income 
to Ip epon Employment toregion acquingto 
(# Per Y W  

of$  peryr) (%o) 
to (miulons regon 

Option 1: wilderness 0 - 0 

Option 2 forestry 44 100 2.2 86 

Option3: forestry/agriculture I 60 93 2 6  82 

Option 4: agriculture 116 69  4.1 61 

l 

5.4 Environmental Account 

The environmental  account  summarizes  the  impact of the four  options on various 

environmental  indicators in non-numerical terms. The measure is based on a s d e  from 1- 

3 with 3 being the best rating for  the environmental  factor. 

Table 3 

Environmental  Account 

%Z:ess Forestry  Forestry/  Agnculture 
Environmental  measure Option2  Option3 Option4 

Aghllture 

Game population  3 
Winter habitat 3 
Active user aesthetics 3 
Casual  observer  aesthetics 3 
Fish  diversity  and  numbers 3 
Game diversity 3 
Fish habitat 3 
Water ality 3 2 Airqu 'ty 3 

Total score 27 

3 

2 
2 

3 

25 

2 
2 

m 

1 

1 
1 

la 
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55 Government Revenue  and  Expenditure  Account 

The government  revenue and expenditure account estimates the impact of the land use 

options on net government  revenue. The structure of this account is conceptually  more difficult 

than the other accounts  because it is difficult to estimate net provincial  revenue impacts. 

Net  provincial  revenue  estimates  should  incorporate the concept of opportunity cost. If the 

resources are not  employed in the proposed  project, they will be employed  elsewhere in the 

economy, thereby generating  government  revenue. For the economy as a whole, the net gain in 

revenue is cdy that above  what is generated in the  alternative "normal" project.  For a s m a l l  

provincial  economy,  some  proportion of the resources  employed in the project may be utilized in 

other projects outside the province. This revenue  decline,  however, is offset by a decline in 

expenditures  resulting  from  the  decline in provincial  demand for seMces. In  practice  it is very 

diftlcult to estimate these impacts. 

Table 4 

Government  Revenue and Expenditure  Account 

(Net present value in millions of S) 

0 tion 1 
dlderness Forestry  Forestry/  Agriculture 

Option 2 Option3  Option4 

Agriculhlre 

Corporate Income  Taxes Nil 13 2.3 5.7 

Personal  Income Taxes Nil 5 .7 1.9 

Resource and Land  Taxes Nil 6.9 6 2  3.9 

Revenue  from Lease or Nil Nil 2.5 113 
Sale of Land 

Expenditures Minimal Minimal (1.8) (8.0) 

Net Revenue Impact  Nil 10.7 10.6 13.8 
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Consequently,  the net revenue  impacts  should be interpreted cautiously. A summary 

of net revenue  impacts estimated for  the  four  options appears in Table 4. 

5.6 Integrated Analysis 

The  results  of  the four account analysis can now be summarized in the following table 

for  decision  makers.  Decision  makers can now assess the relative advantages and 

disadvantages in an explicit and comprehensive  manner. The results indicate that the key 

tradeoff is beween hmgiile environmental values which are maxhized in the  wilderness 

option and  economic  developmen; and efficienq values which are maximired in the 

agricultural option given that difference in provincial  income at $429 million likely 

exceeds any reasonable estimate of intangible  environmental  values,  and that the region 

has no unique environmental  qualities,  it is likely that the agricultural  option is preferred. 

Table 5 

Integrated Analysis 

0 tion 1 
&derness  Forestry  Forestry/ Agriculture 

Option2 Option3 Option4 

AgTiClllhlre 

Provincial  Income 
(net present  value 
in rmllions of S) 3.2 14.0  19.9  46.1 

Re 'onal Development 
a  irect permanent jobs in region 0 44 60  116 
b direct  mcome in region 0 2.2 2 6  4.1 I f  

(6 per Yea) 

Net  Provincial  Government Revenue 
(net present  value  in millions of S) 0 10.7 10.6 13.8 

Environmental  Impact  Score 27 25 20 IS 
(from 9 to 27 points) 
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MAA was developed to meet the demand by decision  makers for a more 

comprehensive and cxpliat treatment of project impacts. Its development can be 

attriiuted to the  following  four &OK: 

1) the impossibility  of indudin intangible and incomnsurable ef€ects in the 
conventional  cost-benefit  me t% odology; 

2) the conflict name of modem planning problems, so tbat instead of a  single 
decision-maker, various formal and informal decision  agencies determine a final 
choice; 

3) the shift from  conventional  "one-shot"  decision-making to institutional  and 

4) the desire in modem public  decision anaIysis M to be co&onted  with  a  single 

procedural decision--2 where many political aspects play a major  role; and, 

and forced  solution but with a spectrum of feasible  solutions. 

The review  of MAA in this study  indicates that it is a flcxiile and  comprehensive 

evaluation  technique well  suited  to  assessing  land  use conflicts in British Columbia Its 

principal advantages are: 

(1) it explicitly  incorporates  intangibles; 

(2) it is comprehensive  in that it includes all project  impacts  relevant to decision 

maken; 

(3) it is flcxiile; 

(4) it displays  impacts  in  a  disaggregated  fashion as opposed to concealing them in 

one summary  index; 

(5)  it  identifies local as well as provincial imp- and 

(6)  it  provides  a  consistent  framework  for asseying relevant optionr 

The  principal  limitations  of MAA are that it is expensive and time consuming. These 

problems can in part be  overcome by utilizing  advanced &)'lid tools  such as an 

integrated  geographical  information system, growth and  yield  models  and  input-output 

I models  which can estimate  relevant  impacts of laud use options quickly and inexpensively. 

I decision making model suitable for multiple  accounts assessment. 
i 
I 

i British C o l u m b i a  currently has much of the necessary data to develop an integrated 
, 

A second  alleged limitation of MAA is it does not provide  a summary measure 

i assessing the overall  desirability of each  option. Decision maken are instead  faced  with  a 
list of impacts which are not comparable.  Benefit-cost analysis, it is alleged, is superior 

! 

i 
i 

i because it generates a single  comparable  measure of the social worth of each  option. This 
i 
i criticism of MAA is warran ted  in that it  ignores the fact that there is no single  index 

which can incorporate all the relevant concerns of decision  makers.  Indeed, the virtue of 

i MAA is that it allows decision makers to understand the full impacts of each option and 

i 
place their own weight on the various impacts. Those decision  makers interested primarily 

in  economic  effiaency,  for  example, can utilize the economic  efficiency  account  while 

placing little to no weight on the other accounts.  then,  places the final decision 

regarding  resource conflicts in the  political arena where it belongs as opposed to 

concealing values in the  guise of some  grand  index  allegedly  based on objective,  technical 

analysis. 

7.0 Conclusion 

The notion of multiple  accounts  established by the US. Water  Resources  council in 

1983 is one that merits  consideration  and  application to the  planning of British  Columbia's 

forest  and  land  resources. It recognizes  the  non-commensurability of effects that result 

from resource  development (or non-development)  plans. It also recognizes that.planning 

and  decision making are separate processes,  and that it is inappropriate to place  the 

burden of decision making upon planners. This is what  happens  when planners are 

required to rank pIans or justify  a  project to satisfy a  political  objective using a cost-benefit 



18 

criterion (internal rata of  return, bene6tcost ratio, net present value). In these 
circumstances, the uadeoffs among effects are not clcariy identified  and the decision 

making proccss iwlf may lead to choices that are undesirable because conflict re~olution 

docs not occur. 

It is the recommendation  of this report that cost-benefit adysis be the main tool for 

evaluating forest and land resource  plans, but that provision be made to include so-called 

intangibles in the planning  process, These non-monetary effects are important to B.C 

residents. Yet, it is necessary to document them in a way that docs not distort the decision 

making process. The concept of multiple  accounts is worth  adopting. This requires the 

establishment of procedures for incorporating the effects in a way that is consistent, concise 

and  facilitates  comparison  between "with project"  and  *without  project"  impacts. It is 

therefore recommended that B.C develop a comprehensive system of multiple  accounts to 

be used in the evaluation of land use planning. Procedures for displaying the accounts can 

be adapted from the WRCs P&G, but must  be  modified to B.C's circumstances and needs. 
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