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Abstract ,
This study in’vesligales‘proolems associated with the pr‘oc'e‘ss of land yse plnnning and related
dCClSlOI’l making on a pubhcly owned watershed in south-eastern Brmsh Columbxa Conflicts
over land usc arosg out of a proposa] put f orward by the Brmsh Columbla Forest Servxce to
..open the Nelson Walershed for timber harvest. anary watershed uscs prior to the proposal ¢
were waler and amenity (recrcauon and landscape) uses. Problein areas'addressed in the
: context above were :._(1)‘ the .theoretieal and prdctical islsues of m.aking trade-off's oetween
extra-market (amenity and water)-and-market (timbcr.);goods oroduced on publicly owned
land; (2) the institutidnal fzictors invo]ved in the polic;)ll formulation, planning-and decision
making processes used to determine land use trade—of f (s); and (3) the problems associated with
public involvemenlrmeehani‘sms used to contribute to the tnade-of f determination.
The specific s“tudy objective was to developva method that could be used in: )
B . idemifving the potential Jand use trade-offs for the watershd; (2) defining what the groups
'\ \nchMl consxdered as an acceptable land use pattern; and ( 3) mcorporaung public
mvolvement Mzmsoﬁmovmg toward an optimum pattern in land use.
The pecuniary opportunity cost of making-withdrawals of land in the watershed from
" timber harvest, so as to conserve amenity and water resource uses, W&Nhe@lated. Four
land use scenarios, which incorporated spatial and temporal constraints on develomhe\‘
watershed, were analyzed. Each ecenario involved the construction of an opportunity cost
schedule showing the pecuniary value of different land use alternatines.
Personal interviews with key representatives from interest groups, public ngencies and
forest industry involved in the land use conflict were carried out. Each interview required the
individuals to: (1) fill out two questionnafres, (2) nndergo an education process, and (3)
choose a preferred land use option f rorn_a particular onpor'tunity cosL:;chedule.
Results obtained from the interview procedure indicated that the average opportunity
cost accepted by the three groups involved was quife different. The differences reflected social,
economic, and political constraints on the individual group representativ.es interviewed.

=



A conflict reducing form of land use planning was proposed. Various consrraims ‘
(economic, financial, oWncrship and c0mmunityj were incorporated into land use pattern
determination. Public mvolvemem was a key part of the proposed planning approach Using an
opportunity cost approach in land use pattern selecnon an improvement in social net benefi its,

_or efficiency gain, 15 obtained. Recorhmendations are made for the use of the approach

developed in the study in cases in which land use conf licts are likely.
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1. Introduction

1.1 Introduction to the Study

" This study is concerned with the use of rencwable resources on publicly owned land. An
investigation of problems that stem from trade-offs between proposed Limber use and
ex'trayarkct’ goods, namely, wau}:;, outdoor recreation and landscape? is undertaken. These
goods arc produced in the Nelson Watershed which is located in the Nelson Forest Region of
south-eastern British Columbia. In ‘or;der to integrate the v.arious uses of land the economic
concept of maximization of social net benefit® is used. Social net benefits are often difficult to
measure. In ofder to make this measurement, a trade-off schedule is developed to identify the

land use alternatives that are feasible. An opportunity cost model is then constructed and

incorporated into an interview procedure that provides a means of depicting the social costs and

social benefits of the proposed timber harvest of the Nelson Watershed.

1.2 Background to the Problem

In general theoretical terms there are two broad areas of concern in utilizing resources.
They arc economic efficiency‘ and equity.® These two issues would ideally be considered jointly
when citizens, governments and industrial groups develop policies, plans and decisions
. concerned with the use of renewable\ and non-renewable resources. Thus,~any conflict between

efficiency and equity could be considered explicitly in these decisions. Decision making® by
1Defined as goods that have characteristics of indivisibility in consumption and/or
nonexclusivity in use that preclude the establishment of market prices for them.

In the ‘study outdoor recreation and landscape are jointly defined as amenity. /
Defined as the net gains in welfare which flow from an economic decision whether/
or not they accrue to the individual or institution taking the decision, i.e., the total
improvement in welfare of society as a +vhole, including the decision maker. ’
‘Defined as allocative efficiency as opposed to productive efficiency, where with the
former, scarce resources are allocated among goods and services produced by the
economy; these resources are allocated efficiently (Pareto-efficiency) when it is not
possible to change the allocation of resources without making someone worse off.
SDefined as the distribution of benefits and costs stemming from a project in
relation to social policy which defines a particular income distribution as an
objective. , A

‘In this study decision making may also refer to the processes of planning and

1



government agencies has two problems -valuation of non-price extra-market goods and thé
1)
trade-of I between efficiency and equity.

Public involvement is one mechanism for dealing with these problems and has been
playing an ever growing role in Canada in the policy formulation, planning and decision making
frameworks of public agencies. The Nelson Wgiershed area has had public involvcmém through
the sponsorship of the British Columbia Forzst Service since 1978-79. Interest groupé and a
"planning team” have been sponsored by the B.C.F.S.'.lo deal wit-h land use conflicts in the
Nclson‘ Watershed. ' / d

The study used opportunity cost as a valuation mechanism and a focus Qf discussion

for the planning team. The team represcnted "interest”® groups and their valuations represented

the impact of the Nelson Watershed land.use proposal on different groups in society.

1.3 Resource Scarcity

Naturally occurring resources are generally classified as non-renewable or renewable.
This su_de concentrates only on the icuewable resources of primary importance in the Nelson
Watershed.. The resources are timber, water and amenity, the latter including both landscape
and extensive'® outdoor recreation.

Any given rer]ewable rcsource-tbz;sc has a specific sustainable yield of products which
can.be increased by resource management inpu’ts. Two important issu\es for forestry land in’
Canada in this regard are (1) the rates and levels‘of renqwable resource use on fdreétc;d land
and (2) the rates and levels' of forest land withdrawals resulting from urban, agricul[ura‘l and -

industrial area expansion. Changes in sustainable yield depend on the extent to which
¢(cont’d) policy formulation related to public institutions.
In this study publc involvement refers to the collective involvemeni of interest
groups, the general\\public, firms, and government agencies or some combination
thereof . L ‘ -
*The abbreviation B.C.F.S. refers to the British Columbia Forest Service .or British
Columbia Ministry of " Forests.
‘Interest groups refers to citizen groups, firms and government agencies.
“Defined as areas where recreation activity includes landscape viewing, hiking, and
dispersed camping, where no sites have been established for concentrated use of the
area. : ] N

N



management inputs compensate for any stock reductions as the result of resource extraction
an_d other land withdrawals.

The increasing rate of use of forest resources (particularly saw and peeler sized timber)
has led to declines in timber stocks (that are economically accessible)!! in some regions of
British Columbia. This situation is documented in the British Columbia Ministry of Forcsts,
"Forest and Range Resources Analysis Technical Report"'(1980)“ and Reed (1978).'* Local
effects include the search by forestry firms for productive forest land to su\pply timber to their

~mills. As unharvested land comes under such scrutiny, conflicts with other uses may arise.
Public agencies that determine the allocation of land for new h&arvestfng are then presented with ’
a trade-off decision between uses to be made. Demands for renewable resources on forested
land that are greater than the available stock 1c;,ads to land use conf]‘icts in resource allocation
aﬁd distribution. Public agencies with mandatgs to manage publicly owned rég)urces encounter
difficulties in balancing the demands for non-priced resources with those of priced resources,
i.e., timber. This trade-off is a problem because: ¢1) many renewable resources, an exception
being timber, are catra-market goods»and cann{be valued ea;ily due to the lack of market
prices; (2) the structure and mandate of public ‘agencies has been oriented towards single
resources or defined sets of resources; and (3) public involvement to aid in the determination
of the appropriate trade-off between priced and non-priced gdods has only .récently béen used

to deal with these kinds of allocdtion broblems.

1.4 Role of Resource Agencies
Determination of the most socially beneficial use of publicly owned resources is in the
domain of public agencies and politicians. Increasingly scarce renewable resources necessitates a

change in political and organizational orientation toward more efficient resource use if
"Defined as the stock of timber that is available for harvest at existing forest
products prices and production costs. '

YBritish Columbia Ministry of Forests, Forest and Range” Resources Analysis
Technical Report, Information Services Branch (1980), 778.

BReed, F.L.C., and Associates Ltd., Forest Management in Canada: Volume I, Fish.
Envir. Can. Can. For. Ser. For Manag. Inst., Inf. Rep. FMR-X-102 (1978), 24.



increased net social benefits over time are to be rcahzed Publ:c agencies and politicians must
also define an appropriate distribution of resource use bencﬁts and the means of achlevmg it.
The B.C.F.S. has a mandate to devclop forest resources so as to benefit present and future

generations to the greatest extent possible. The Ministry is alé‘p partly responsible for insuring
that the most equitable distribution of the benefits is achieved wnder existing.political,

|

economic and social constraints.
An economic perspective on the goals of public agencies dictates that social net benefits
be maximized, taking into account both cfficiency and equity . The British Columbia Forest

Service objectives given below take into account social net benefit in terms of social welfare,
I

’ \
efficiency in terms of resource revenues and industry profitability, ‘and equity in terms of the

various uscré and social impacts. The objectives taken from the B.C. Forest Act (1978) are as

follows:

The purposes and functions of the ministry are, under the direction of the minister, to

a. encourage maximum productivity of the forest and range resources in the
Province; s

b _ Manage, protect and conserve the forest and range resources of the Crown
" having regard to the immediate and long term economic and social benefits
they may confer on the Province;

c. plan the use of the forest and range resources of the Crown, so that the
production of timber and forage, the harvesting of timber, the grazing of
livestock and the realization of fisheries, wildlife, water, outdoor recreation
and other natural resource values are coordinated and integrated, in
consultation and cooperation with other ministries and agencies of the Crown
and with the private sector;

d. encourage a vigorous, efficient and world competitive timber processing

“industry in the Province; and

¢. assert the financial interest of the Crown in its f orest and range resources in a

systematic and equitable manner. !

The benefits derived from the use (consumptive and non-consumptive) of the forest resources

in British Columu.: are substantial. Part of the consumptive benefits take the form of

- stumpage and taxes | - he forest indus;ry to the provincial government. Individuals
directly employec n i industry, and tﬁo;e workers indirectly employed in linked sectors
also contribute tax r¢ 'on e prov'iince. In addition, the spinoff bencfﬁs of lorest sector
employment (direct and . nd income in loca!l communities ¢an be vital in maintaining

“Province of British ol . Act, (1978) Section 4,



cconomic stability.!* However, in many resource use situations the objectives of efficiency and
equity may be in conflict. Generally, trade-offs between these two objectives must be made by
the Ministry of Forests when further use of forest resources is proposed. Thus, changes in
socigeconomic benefits and costs or net benefits of timber harvest in the Nelson Watershed
muSi be weighed against offsetting changes in net social benefits from alternative patterng of

Tesource use.

1.5 Public Agencies
: Another problem, related to the efficiéncy and equity trade-off problem, is the
_ difficulty public agencies have in defining objectives concerned with the management of public
lands that are relevant to prevailing social preferences. The problem steﬁs from external and
internal conflict$ and stimulae. Internally, these conflicté may consist of power struggles,
inad-equate management and/or leadership, structural deficiencies and budgetary problems.
External conflicts might .consi‘sl of jurisdi;tional problems between public agencies, pressure
applied by special interest groups, public opinion or cabine't policy. The two conflict forms may
reduce the ability of an organization .in its attempts to develop soéially desirable policies and
" plans that are solutions to land use conflicts such as the one existing in the Nelson Watershed.
/
1.6 Réle of Public Involvement
Public involvement in the area df renewable resource use has increased substantially

during the last two decades'in Canada. Cor}curreﬁt With this increase in involvement has been
€h"e attachment of greater importance to understanding the nature and role of public
-involvement to better deal with conflict. By its very nature public involvement is a subject that
is difficult to describe in a precise theoretical manner. However, there are some general
céncepts that can assist in a better understanding of the role of public involvefnem in conflict

resolution.

Can. J. For. Res., 8 (1978%, 61-66 for a discussion of these factors.



Conflict generally arises because of differences between the goals of society normally
.rcprcscmcd by public agencies, and those goals of impaclc‘d‘groups. Projects developed by
public agencies often creates conflict. The differences between the efficiency and equity aspects
of a given project also give rise to conflict. To deal with conflict in its initial stagcé or witp
conflict that is ongoing, public involvement hés a ‘uscful role fb‘dplay‘

The efficiency considerations of a project may be dealt with by in.volving the impacted
groups or their representatives in a participation prgéess to value and weigh the project's social’
benefits aﬁd costs. From the equity standpoint, the input of the impacted groups in terms of
their preferences for a particular distribution of project benefits is desireable so that full
consideration of these preferences may be providea for in the determination of the final
distrikmtion of project benefits.

Some degree of citizen involvement in the processes of decision making, planniné and
policy formulation may be crucial in the success of public agency efforts to reduce conflict. The
degree of involvement in the processes above, varies from token.sm to full participation. In
many respects thg degree of participation is determined by the political nature and scope of the
agency project and by the characteristics of the imp.acted groups. These factors can severely
limit the effectiveness of public involvement to deal with conflict. In addition, public

involvement in the North American context is still relatively undeveloped; this condition has led

*

on occasion to the use of public input forms that are not fully fitted to the conflict at hand.

Further investigation of the role of public participation in conflict decision making, such as
that existing over land use in the Nelson Watershed, is needed to increase the social net benefit

derived from projects that allocate publicly owned resources.

1.7 Interest Groups
In situations where particular indi{idual goals cannot be attained groups of varying
descriptions form to achieve them. These groups, i.e., the voters, capital owners, members of

political parties, interest groups, etc., can be termed as 'stakeholders’ in public organizations.



Interest groups or power blocks can gaih pawer and influence the planning, decision making
and policy formulation in public agencies. The degree of representation (i.e., the range of
people o; groups that have a stake in the outcome of a plan, policy or decision) is also very
important, since in many situations (especially in purblic hearings) broad representation does
not occur with great freq’ucncy.

Directly related to the last point is the usc of an appropriate involvement approach in
situations where conflict arises over the proposed use of publicly owned resources. The use of
public involvement measures to reduce conflict over what shc;uld be the dominant pattern of
resource use in a given area over time can be costly both financially for sponsoring public
agencices and ‘Socibeconomicly for those individuals or groups most affected if the form of
involvement used is unsuitable. Therefore, considerable thought and planning is necessary to
define the structure and functi.on of public involvement programs so és to make them cost
effective and useful as part of the decision making process.

The interest gfoups involved in the conflict over land use are the Nelson City Council
_ dirkectly representing the city and indirectly the citizens of Nelson, the Nelson and Area*
Watershed Comfnittee representing concerned individuals in the City of Nelson and in

surrounding areas, and the Mountain Station Water Users which represents water users in the

watershed at elevations above the City of Nelson.

1.8 Statement of the Problem

Like many other regions in British Columbia, the Nelson quest Region experienced
carly (1800'5) mining and forest sector development and fairly rapid population and industrial
gxpansion. @er a period of time economically available!¢ timber and mineral stocké were
depleted. This situaiion occurred for two reasons: (1) the relatively low initial cost of
extracting wood and miner: ., resulted in high use .rates of the two resources, and (2)a

considerable area of physically inaccessible land at the extensive margin which limited the scope -

1$See footnote 11.



of cxp]oitatibn.

These factors led to an in&easing cost of extraction for. wood and minerals and
ultimately resulted in the loss of markets. An example of an existing forestry problem is the
degrcc of rcgenetration of .cut-‘ow}er sites. In forestry, the dense stands of natural tim-ber have
not been replaced, with a consequent reduction in stock..chcneraLion has not been sufficient,
notes the Forest and Range Resources Analysis Technical Reportl(1980). The report shows that
the Nelson Forest Region had the highesi area of N.S.R. (not satisfactorily restocked)
productive forest land on a proportional basis (approx. 4.5%) of the total productive forest
land base!’” of the eight Forest"Regions in British Columbia (see Table 2.4). Withinva range of
five to twenty years, given the 1977 commitment level of 4.3 million cubic meters over 100
years, falldown!*® is expected to occur in five of the seven Timber Supply Areas in the Nelson
Forest Region.'’ |

. The location of processing mills and the pattern of timber harvest have also contributed
to the problem of timber availability in the Nelson Forest Region. Timber harvcst.ing has
tended to be concentrated in accessible areas and in areas which have had few conflicting
alternative uses. Rising delivered wood costs have resulted in more distant harvest areas -
becoming economically nonviable. This extensive economic margin of land use shrinks when the
market for forest products declines ag in the most recent economic recession. Tﬁe ov‘.erall result
has been to reduce the ecohomically accessible timber stock for mills in the region. Local areas
in the Nelson Forest Region are now experiencing a falldown in the available merchantable
timber supply. The Koﬁtenay Lake T.S.A. (Timber Supply Area) is presently in this situation.
The Nelson Watershed study area is located within the T.S.A. An additional constraint on the
timber supply in the Kootenay Lake‘T.S.A. has been the protected nature of the west arm of |
Kootenay Lake (see Map 2.2). This forest land was not harvéste‘d because of - the considerable

-

"The calculation does not include non-commercial and brush sites because of the
predominance of these sites in northern regions of British Columbia.

Falldown refers to the anticipated or actual decline in the physical volume of
wood available for harvest in a management unit over a particular period of time.
1"See -British Columbia Ministry of Forests Technical Report, p. 489-499.
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financial cost of developing a harvesting and transportation infrastructure on the south shore
of the lake and the land use conflicts it would create with local residehts. Nevertheless, the need
to supplement the timber supbly in the_Kootenay Lake T.S.A. has created a situation in which
the B.C.F.S. has developed plans to open the south shore for timb'ér-harv.e.st. A.ny roads into
the south shore must first pass through the Nelson Watershed.Thus, the Nelson Watershed is
the key £o the economic development of the remainder of the south shore timber east of the
City of Nelson. In the first quarter of 1979 a plan was proposed by the B.C.F.S. to open the
Nelson Watershed for timber harvest. Particular user groups in the area have pointed out-
potential conf licts with other land uses.

The‘ primary use of the Nelsoq Wa.tershed has beeﬂ for water. Most residents living
close to the Nelson Watershed, including those in t_he City of Nelson, depend upon the annual
Winfer snow fall on the watershed énd the subsequent spring run-off, surface (creek) and
goundwater (spring or well) flow, to supply a large proportion of their yearlyldomestic water
requirements. However, in some years the winter snowfall is insuf ficiént, resulting in_a quantity
of water belc;w the level of domestic consumption in rurallaregs and occasionally in the City of ‘
’ Nelsqn. Therefore, any negative alteration of water quantity and/or‘quality, as a result of E
logging and road construction, may have a serioﬁs impact oh‘the wéter supply for urban and
rural residents in the area. |

. Another concern is the potential public health hazard presented by opening t_he Nelson
Watershed for use by the general public (recreationists). Active year-round logging roads '
- would present the possibility that indi.;/iduals could contaminate the water supply of the city
aﬁd surrounding residents. | |

Secondary uses of the Nelson Watershed include extensivevoutdoor recreation and
landscape viewing. The Kootenay Lake T.S.A. area is aesthetically appealing which produces a
considerable demand for all kinds of outdoor recreation. Qutdoor recreation acfivity on the
Nelson Watershed is extensiv¢ in nature because of the relative inaccessibility (il.e., eséential]y-

roadless) of the area. Examples of activities are hiking, cross-country skiing and landscape
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viewing (close). These activities may be less compatible with areas t}lat are being actively
logged. Landscape viewing (vista) is also an important a;tribute éf the Nelson Watershed.
Individuals living on the north shore of Kootenay Lake north of ihe City of Nelson have ‘a
good view of the watershed. There is concern on the part of some of these individuals that
development of the south shore will reduce the intangible benefits derived from having an
undjsturbéd view. Most individuals would not derive a great deal of utility from viewinlg a
highty disturped landscape, i.c., sites or afeas that have been recéntly harvested or have had
roads constructed through them.

There is a large area of relatively inaccéssible land in the Kootenay Lake T.S.A. that is
physically difficult to enter. Because of the physiography (e.g., large lake, steep slopes, and
narrow boundary) and small size of the‘ Kootenay Lake T.S.Jﬂx. the land use cor;flicts that
ordinarily arise are intensified. This situation arises bcca‘lluse:q variety of landiuseé are thus
constrained to a smaller area of 1and in the T.S.A. )

| The particular problem the Eofgst Service in the Kootenay Lake T.S.A. must address is
whether or not the construction and use of a'fnai;i haui logéing road and timb;ar harvest can
exist above the City of Nelson's water intalges ar}d ‘élbove: rural water users. A subsidiary’

problem is whether or not the access to this particular area could be limited' to reduce health

hazards caused by outdoor recreationists if the area were opened to harvesting on a sustained
| ‘

|
!

basis.

The agenﬁy planning problem in the Nelson\ r vrest Region has been“idenvtif ying which
‘Tesource use alternatives in the Nelson Watershed can be developed 10 satisfy as far as possible
all thé individuals.and groups that have a vested interest. The timber requirements of the forest
industry have public agencies opening the Nelson Watershed f ?r harvest. Simultaneous with this
actié/ﬁ/, interest groups are applying pressure on the public agc:/ncies involved to stop or limit the
harvest plan. ;Theref o_rve,l the problem analysed in this study is the valuation of the non-timber

uses of the ‘Nelson Watershed and the use of such a valuation on the public involvernent process

to move towards an optimum pattern in land use.

]



1.9 Problem Solving Model

Evaluation of the problems associated with the proposal by the B.C.F.S. to'develop the’
timber resource of the Nelson Watershcd requires the establishment of an analytica,l framework
to calculate the social net benefit of the Nelson Watershed timber harvest proposal and of the
extra-market goods, i.e., the water and amenity resources. A t'rade?-)of f has to be made between
extra-market goods and the timber resource based on the social costs arising from the loss of
the extra-market benefits produced in the Nelson Watershed as as result of timber harvest and
Toad construction. Because different groups perceive different .values of extra-market goods,
there are different trade-off preferences among the different groups. This study seeks to .

[}

identify such trade-of f preferences. , ‘ '

An interview procedure with the various groups representatives was carried out in order
to determine their trade-of T preferences. Four parts comprise the interview procedure:

1. introduction,

2. iﬁf ormation gathering, i.e., two guestionnaires to determine the biases and preferences of
key individuals on land use in the Nelson Wa'tershed, ' ’

3. education of the ‘invdividuals involved on kéy aspects of the resourcés and )hdahiuse plan
proposed for the Nelic.on Watershed, and |

4. the choice by each individual of the land use alternative they would prefer in different
hyp,othe'tica'] Nelson Watershed land use scenarios.

An opportunity cost framework was used for each of four scenarios to arrive at
trade-off values. For each scenatrio an opportur;ity coét schedule is devised that\f?r;mporates a
series of spatial land usc alternatives for ;he watershed. Each land use a]térnative has a certain
area of watershed land that is allocated to either timber harvest or to the extra'-"amarkgt goods e
described earlier. The assumption is made that therc is a conflicting relationship betweén the »
use of extra-market goods and timbef in the watershed. The changes in allocation towards msné;;o
or lessof a particular form of land use, can be termed the opportunity cost of making fhat

change. By defining land use alternatives and then making trade-offs between the development

-
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alternatives, the schedule establishes trade;of f pref erences for the extra-market goods in the
watershed. Since wood prodlicts have readily definable market prices, the cost of reducing the
volume~availablc for harvesting over a specified period of time can be determined and termed
the opportunity cost of such a change. This opportunity cost is associated with the change in
lafid use from a timber harvest to an extra-market use, Acost of X dollars per hectare can be
determined which can be considered thg minimum value placed on ihe extra-market goods by
partiéular groups. |

In addition to the caléulatjon of the loss in net present value resulting from the
withdrawal of watershed land }om timber harvest, a subsequent increase in unemployment in
local f orést sector and linked sectors ‘is assumed to occur. The loss in direct and .indirect income
stemming from the withdrawal was also calculated and included separately in the opportunity
cost schedule. By asking the interviewed individuals to choose a particular land use alternative
for each scenario, an average accepted opportunity cost for each individual is determined. The
individuals interviewed are asked to respond as representatives of their respective interest
group, firm or public agency, thereby revealing the opportunity cost of a particular land use
alternative for the Nelson Watershed acceptable to their group. A temporal aspect is added to

the analysis by asking the representatives if their choice would change if the timber harvest

proposal were not implemented for a certain number of years.

1.10 Overview of Subse(juent Chapters

The following chapter provides a detailed description of the study area. Information is
proviaed for the Nelson Forest Region, Kootenay Lake "I?.S.A., and Nelson Watershed.
Important physical, social and economic characteri.stics of each-area are presented. Chapter
three describes the theoretical background fnaterial related to problems of land use pianning and
decision making. Specific problems of the economic valuation of non-priced goods, the role of |

public insititutions and of public involvement in land use decision making are investigated. The

fourth chapter presents the derivation of the opportunity cost schedules used in the interview o
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process. Scenarios and land use alternatives -are described along with the use of the dpportunity
cost schedule, In chapter five the interview procedure used to determine land use preferences in
the Nelson Watershed 1s deséribl:d. Each of the components, i.e., bacbkground questionnéires.
education, and evaluation of trade-offs, of the interview procedure is described albng with a
section addressing conflict identification. Chapter six gives the results of the interview process.
Information from the background questionnaires, trade-off preferences calculated and
involvement gain indicators is provided. The final chapter provides a discussion of the results,
derives some overall conclusions based on the study investigation, and makes some
recommendations towatds future areas of work in light of the analysis. Furthermore,
recommendations for alternative public agency and public involvemeni forms to deal with land

use conflicts are made.



2. Study Area Description

2.1 Introduction

The study area lies ir?;hc southeast corner of the Province of British Columbia (scc
P~latc 2.1). The area was defined mainly for planning purposes and was named the Nelson
Forest Region“" by the British Columbia: Ministry of Forests. The N.F.R. is divided into seven
Timber Supply Areas (scc Plate 2.2), the T.S.A. where research work was carried out is the
‘Kootenay Lake T_.'S.A. Two P.S.Y.U.'s (Public Sustairied Yield Unit), Creston and Lardeau,
make up the southz:rn ar;d northern hal\;es of the T.S.A. rcspccfively. The local research area
lies in the 'Lardcau'.P.S.Y.U. and is found in Supply Bloc‘:k E (see Plates 2.3 and 2.4). The
objectives of thisfchapter are: (1) to briefly describe the physical, social and economic

characteristics of the Nelson Forest Region and (2) to describe in more detail the characteristics

mentioned in (1) above for the Kootenay Lake Timber Supply Area and the&Nelson Watershed.

2.2 Regional -Description

The Nelson Forest Region encompasses approximately 7.5 million hectares or close to
one sfxth of the total land mass of British Columbia. A_n area of 3.8 million hectares out of Lhe
total 7.5 million hectares are productive forest land and represents eight percent of British
-Columbia's total pfoductivé forest land base. Average north-south and east-west distances are
300 and 250 kilometers respectively. Note Tables ‘2.1 and 2.2 below for a breakdown of the land
base by Management Unit and Site Class.

The British Columbia Forest Scrviéé made four assumptions in estimating the land base '
available for timber prodgction in,twhe"Nelson Forest Region. They were: (1) that urban
expansion would consume 109,000 hectares of the forested land base, reducing the land base

available for sustained forest production to 3.65 million hectares; (2) that 36,000 ﬁ\ectares of

the remaining 3.65 million were considered as economically inaccessible; (3) that

_ ’Also defined as N.F.R.
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environmentally sensitive areas would reduce the area of productive forest by ”7 ,000 hectares
and (4) that othcr land withdrawals would amount to 57,000 hectares over the ncit 20 years
and 153,000 hectares beyond 20 years. ™ | '

Parts of three moumam,rtm’g'ES‘make up elements of the Columbia Mountains in the
Nelson Forest Regnon These ranges are the ﬁurcells in the east, the Selkirks between the
Kootenay and Columbia Rivers and the Monashees in the southwest. In the south elevations
rarcly exceed >2000 meters and summits.are characteristically rounded and well-forested. In the
north a few peaks exceed 2700 meters and somé isolated peaks and ridges are serrate. Some
glaciers exist but are not as common as in the Rocky Mountains which border the N.F.R. to
the east.v

Valleys generally run north ‘-‘soutt.f with valley bottoms normally at the 600 meter level.
Valley sides are steep, rock outcrops are common and creeks are short and swift flowing.
Geological formations arc favourable for the occurance of numerous cold springs and a few hot
springs. Lakes are long and relatively narrow and are bounded on ‘either side by mountain peaks
from 1700_‘ to 2100 meters in heighvt. Tributéry creeks in narrow, deep valleys have formed a
series of » east-west ridges 2100 meters high around the lakes. The remaining important
physiographic fcature. of the Region is the Creston Valley. rIt is the only extensive area that is
not mountainous. The Creston Valley is located at the sout—hern end of the south arm of
Ko_otenay Lake, much of it is floodplain or diked, reclaimed agricultural land.

The three north-south mountain ranges have a great influence on the climate of the
N.F.R. and gcneraily it is quite varied. A dominant flow of westerly winds on the windward
slopes of the mpuntains results in an annual level of precipitation of approximate]y 40 to 80
centimeters. The leeward side, i.e., the East Kootenays or Rocky Mountain Trench, receives
very little precipitation (less than 50 cm./yr._) and can be classiffed as a semi-arid area.

Concentrating on the Central and Wesi Kootenay areas (western part of N.F.R.), most
valleys have warm summers, mild winters and moderate annual precipitation. Average daﬂy

MBritish Columbia Ministry of Forests, Forest and Range Resources Analysis
Technical Report, (1980), 458.
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Table 2.2 Nelson Forest Region-Site Classes on Crown Lands*

Site Class Area (ha.'s) Total Productive
. ’ : Area (percent)

Good 412 279 11

Medium 1948 833 52

Poor 1277 349 34

Low . . 125 252 : 3

Total 3763 713 100

Source: Ibid., p. 457.
* Includes T.F.L.'s

temperatures in January are about -4 degrees centigrade, while mean daily temperatures for "
July range from 17 to 21 degrees centigrade. Annual precipitation varies from 71 centimeters at
Nelson and Trail to 48 centimeters at Creston. Two-thirds of the annual precipitation falls in
the form of snow and annual snowf. alKIS of 120 to 300 centimeters are normal.

Much of the Kootena-y area is mountainous upland. In these areas éummers are cool
-and short and Wimers are cold and long. The average daily temperature in thése areas in
January is -12 degrees centigrade and often below 13 degrees centigrade in July. At‘the higher
elevations annual precipitation up to 150 centimeters is common and winter snowfall is |
normally more tﬁari 380 centimeters reéching 1500 centimeters occasionally. Strong winds along
with thunderstofms and squalls are cbmm(;n in the Interior Wet Bellt Region {central N.F.R.).

'Most of this kind of activity occurs during May to September.

The Canada Land Inventory classifies most of the soils of the Nelson Forest Regién as
having moderate to high capability for forest growth. Exceptions being areas classified as
alpine. The moét recent soil sutvey of Canada classif ieq most of the Nelsoﬁ Forest Region as
having dominantly podzolic soils. More specifically humo-ferric podzols with sigr_lif icant lithic
and stony phases. A_'soil sub-group, orthic humo-ferric podzol,fs also relatively cémmon.

Typically these soils are found on steeply sloping mountains. The texture and character of the

hed
<<
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parent material is stony, loamy to sandy glacial iill, with some glacioﬁuvial deposits and
colluvium. Geological formations are made up mainly of igneous and sedimentary rock. -
The Nelson Forest Region is made up of three forest zones, the first is the Subalpine
Zone, the second is the Columbia Forest Zone and the third is the Alpine Tundra Zone. The
Alpine Tundra Zone occurs at approximately 1800 meters (timberline at 2000 + n\icters)‘.
'Normally occurring vegetative cover is formed by dwarf willows, huckleberries and‘hcath’s.
Flowering forbs such as arnicas, saxifrages and dryas are_also common, Grasses, sedges and
rushes frequently grow in the zoné eSpecially on alpine meadows. The Eubalpine Forest"Zon_e
normally lies between the 1200 and 1800 meter levels. Subalpine Englemann spruce ( Picea
englemannii ) and subalpine fir ( Abies lasiocarpa) form the dominant association in the zone.
Commonly occurring shrubs are the rhododendron, false azalia and a variety of huckleberries.v
"~ The Columbia Forest Zone is made up of two sub-zones. On moist sites below 1200 meters
interior western _hefn]ock ( Tsuga hte(ophylla ) and western red cedar ( Thuja plicata ) form the
dominant forest gssociation with some .grand fir ( Abies grandis ) and western white pine ( Pinus )
monticola) intermixed. Common understory vegetation is made up of thimbleberry, devils club
and Scoulers willow. Hebacious plant species commonly found are twinflowers and sarsaparilla.
On drier sites interior Douglas fir ( Pseudotsuga menzies-ii var. glauca}, western larch ( Larix
occid;zntalis ) and Lodgepole pine ( Pinus contorta var. lati.folia ) form the dominant association.
Common understory shrubs are bearberry, saskatoon, ocean spray and flasebox. A number of
herbacious pla‘hts like pine grass, fleabane and aster frequently grow on these drier siies. In
southern val_leys and along the Rocky Mountain Tr_eﬁch Douglas fir is common wﬁile mock
orange is less common. Grassland species such as big sage, Idaho fes¢ue, blue bunchgrass and
wheatgrass thrive in these areas. Near valley bottoms on some moist sites, a Montane Forest
“Zone is occasionally found. The dominant tree speéies in Lhis zone are Ponderosa pine ( Pinus
ponderosa ) ar;d interior Douglas fir. At the extreme southern end of the Rocky Mountain

Trench a zone of Ponderosa pine can be found. In the Rocky Mountain area Lodgepole pine is

common along with boreal white spruce ( Picea glauca) and black spruce ( Picea mariana).
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Black cottonwood ( Populus trichocarpa) is common on floodplains; also, white birch ( Betula
\papyfifera ), Douglas maplé (Acer 'glabrum var. douglasii ) and so-me-'trembling aspen ( Popuius
tremuloides ) can be f ound on a variety of lower elevation sites. Willow (Salix spp.) f requently
grows on wetter sites along with alder ( Alnus spp.) and red osier dogwood (Cornus
stolonifera).

The most accurate socioeconomic information on the Kootenay Lake T.S.A. and
surrounding area can be found m "An Economic Profile of the Regional District of Central
Kootenay."?? See Plate 4.1 which illustrates the area that the Regional District 6f Central
Kootenay (R.D.C.K.) covers. The population of the Nelson Forest Region as of 1976 was
144,000 or six percent of British Columbia’s total population . Trends indicate that fhe
population growth rates in local areas range from three to ten percent. Some urban centres,
e.g., Kaslo and Castlegar, Have population growth rates of‘approximately ten percent, while.
some cities and towns have experienced a decline in population of between one to five percent
(e.g., Nelson= -2..2%). Data alsc; indicates that the rural growth rate which has been highebr
than the urban growth rate has caused a shift over the past five years from a 50-50 urban-rural

population distribution to a 52 percent rural and 48 percent urban distribution.

2.3 Nelson Forest Region History

In the early 1900's agriculture was actively promoted in the N.F.R. but states the B.C.

~

Ministry of Forests Technical Report (1980) "problems with irrigation, climate,"disegse and

markets led to farm abandonment between the First and Second World Wars." ** Some
~agricu1tura1 areas in the Central and West Kootenays namely Grand Forkes-Kettle Valley and S

Creston did survive; also during this period éattle ranching became the main form of

agricultural activity in the East Kootenay.
|

__________________ ‘ - \ |

2L auer, S., "An Economic Profile of the Regional Dis'atriét of Central Kootenay,"
Regional District of Central Kootenay, (1982), 285.

DMinistry of Forests Technical Report, p. 451.
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During the 1950's the forest industry began to expand in British Colﬁmbia through the
efforts of the BC Government. Incentives provided also revived the forest industry'in the '
Nelson Forest Region. In 1961 Columbia Cellulose Limited built the N.F..R.'s first pulp mill at
Castlegar, and in 1969 Cfestbrook Forest Industries constructed a pulp mill at Skookumchuk in
the north-eastern Kootenays. Bofﬁ produced bleached kraft paper. Sawmills were later added
on to the existing pulpmill facilities:

1.4 Regional Resources ¢

This section describes the major resources of the Nelson Forest Region and Kootenay

* Lake Timber Supply Area.

2.4.1 Forestry
GroWing sldck is the volume of wood av‘aila.ble as defined by Mir}(stry of Foresté
‘utilization standards, and are defined as, minimum trunk dia'meter.at breast height= 17.5
" centimeters, stump height= 30.5 centimeters and top diameter= 10.2 centimeters. To describe
stand composition tree species» ére described by inventory type. Ten broad categories of species
gfoups were defined: (1) fir, &2) cedar, (3)' hemlock, (4) balsam fir, (5) spruce, (6) white
pine, (7) lodgepole pine, (8) yellow or Ponderosa pine, (9) larch and (10) deciduous. Figure
2.1 displays the productive area of mature/imma;ure timber for each species group and figure
2.2 displays the productive area by age group for each of the species groups. Fable 2.3 shows *
the distribution of gross tree volume for each species group f or'rx?ature timbe1] only (note; 340.
million meters cubed is 5% of the total provincial gross mature 'vo]ume).
| Tablé 2.4“>J<:_llis;')1aysv the importance of N.S:R. afea in the Nelson Forest Region in
relationv 1o tﬁe othe,\‘}r seven 'B.C Forest Regions. For a"more detailed bréakdéwn of N.S.R. areas
in the Nelson Forest Regién see Table A.1 ir/l Appendix A. The size and proportion of the total
P.S.Y.U. Backlog N.S.R. area in-the Nelson Forest Region relative to the other B.C. Regions is
pf critical importance gnd is discussed to a greater extém late'r in the chapter. There are 1
| L

i
/ .
/ £y
N
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Table 2.3 Nelson Forest Region-Volume of Mature Timber on Crown Lands

™~ _

v

" Species Groups . ' ' Volume (m?)
Fir 29 155 032
Cedar _ 31 568 125
Hemlock A 47 687 568
Balsam - 52 268 287 '
Spruce ¢ 118 161 266
Lodgepole pine : : 4 978 082
Larch - 10 092 468
Deciduous 846 814
White pine - v 5 234 654
Yellow pine 127 384
Total : ' 340 119 680

Source: Ibid., p. 461,

significant areas of non-commercial timber (e.g., deciduous specres) stagnant overstocked
and overmature stands which are not fully productive. Only comblned P.S.Y.U.and T.F.L.
(Tree Farm chence) data is available on these three kinds of areas. The data indicates that:
(1) non-commercial timber on poor and low quality sites is 4,445 hectares in aren;.(2) there are .
194,500 hectares of overmature timber (mainly coniferous species); and (3) 30,000 hectares of
stagnant and/or overstocked stands consis.ting mainly of cedar, hemlock or lodgepole pine. u
2.4.2 Forest Industry Requirements Infrastructure and Wood Use

Table A.2 in Appendrx A provides-an 1ns1ght into the growth of the forest industry in .
the Nelson Forest Reglon since 1960. Table 2.5 1llustrates the annual wood requirements of the ,
solid wood industry in the N.F.R. Similarly, Table 2.6 shows the annual wood requirements of
the Nelson Forest, Regions' pulp mills. In total, annuai regional forest industry’ demand (at
capgc1ty) is 8.4 million meters cubed of logs and pulpwood plus 0.5 rmlhon B.D.U.'s (Bone

.

Dry Units-see bottom of Table 2. 6 for defrnmon) of by product chrps L
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N}inety-nine percent of tetal log production in the Nelson Forest Region was handled
by 27 opcfators. Seventy -three percent of the 1977 cut came from P.S.Y.U.'s and 27 percent
came from T.F.L."s.** A noteworthy point is that only four'pcrcem of total wood production
in 1977 came from sourées on privat‘cly owned land, whic'h emphasizes the dependence that .lh(:'
forest industry has upon wood from public lands in the Nelson Forest Region. According to the

* Ministry of Forests Technical Report (1980), "assuming a two pgrceﬁt annual increase in log
consﬁmption over the next decade and no increase in the following deéadc, the industrial wood

requirements on public lands administered directly by the Ministry of Forests will be

approximately 5.3 million cubic meters per year by 1987."%*

2.4.3 Range
The Nelson;Forest Region has 1.5 million hectares of range land of which 840,000
-
hectares are designated as usable. The East Kootenay area has 350,000 hccléres of range land
mainly in the Rocky Mountain Trench, while the West Kootenay area has 490,000 hcctare's of
range land concentrated in the Arrow Lakes and Kettle River drainages. Weed invasions, land
alienation and forest regenerafipn are predicted to reduce the use of N.F.R. Crown ranges in

the future.

2.4.4 Recreation

BN

s A key recreational attribute of the N.F.R. is its scenic value. There are many

méuntains andQlék'es, where numerous recreational activities can be enjoyed. Forestry and
mining roads of varying qﬁality make a number otzja_r’ggs with recreation potential easily
accessible (motorized or self - propelled) to the puElic..There are conflicts between users of
recreation resources and other resources for land use priority along with some lemporary and
permanent withdrawals from the recreational land base. However, the Ministry of Forests
projects that the supb’ly of recreational land will not be over utilized except in certain local

“Tbid., p. 469
5Tbid.
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Figure 2.2 Productive Arca by Age Class for Crown Lands by 10 Major Species

Groups
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Table 2.5 Nelson Forest Region-Annual Forest Industry Wood Requirements Based on
Installed Capacity (1977, m®)

I

Timber - Sawmills Veneer and Other* Total Potential
Supply . Chip
Areas Plywood Production(BDU's)
Boundary | 743 300 - 17 000 760 300 86 000
Arrow ' 1 857 600 164 200 101 900 2 123 700 240 ,000
Kootenay 628 000 351 000 79 000 1 058 000 120 000
Lake '

Cranbrook 1 404 000 - 28 000 1 432 000 162 000
Invermere 1 050 500 - 181 000 1 231 500 139 000
Golden 583 000 224 000 108 000 915 000 103 000
Revelstoke 354 000 - 71 000 425 000 48 000
Total 6 620 400 739 200 585 900 7 945 500 898 000

Source: Ibid., p. 468. : .
* Portable sawmills and pole plants, with no barking or chipping facilities.

4
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Table 2.6 Nelson Forest Region-Annual Pulp Mill Wood Requirements Based on

Installed Capacity (1977, m?)-

Wood Usage*

(>

Site Capacity Roundwood Chips Total**
(tonnes) (m?) (BDU's) (000's of m?*)

Castlegar 195 000 - 481 000 196 000 1 000
(kraft-B.C
Timber)

Skookumchuck 138 000 - 300 000 900

: (kraft-C.F.1.) :
Totals 333 000 ‘ 481 000 496 000 -1 900
(bleached kraft
pulp)

* Approximate usage in 1978
** Roundwood equivalent: assume 1 BDU equals 2.832 (m’)

\os
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areas during periods of peak use.

The Ministry of Forests Technical Réport (1980) states that "estimates . . . based on
site questionnaires and ficld staff observation suggested that 1V80.OOO people per year
participated in some form.of‘ recreation activity and that 110,000 of these used Ministry of
Forests sites and trails."'26 Forty-five percent of the participants were permanent regional
residents, while, the rest were from elscwhere. The major uses (6§% of total recreation use)
were camping (235 sites and 1,300 individual campsites)and picnicking plus associated
activities. The remaining 35 percent was made up of hiking (115 km. summer use and 25 km.
winter use trails), canoeing, cross-country and downbhill skiing, snowmobiling, viewing,
hunting, snowshoing and fishing. Because of a‘ccessibil,it;/ constraints, most of the recreational '
use takes place within 100 kilometers of major regionai urban centres. Camping and picnicking
activities occur mainly along the lakes, fivers and creeks; while, boating activities are centred on

the large lakes and rivers in the region. Winter activities are popular but are generally restricted

- to easily accessible lands surrounding urban areas.

2.4.5 Parks, Ecologi‘cal Reserves and Wilderness Areas

There are 47 small parks of less than 1,000 hectares (total area 4,686 ha's.) in the
region, plus ten other parks which total 248,331 hectares, six of which are between 1,000 and
10,000 hectares and the other four ranging from 24,000 to 132,000 hectares in size.

There are four tecreation areas totalling 33,688 hecfares ranging in size from 140 to
25,000 hectares. There is one wilderness area in the region. The Purcell Wilderness Conservancy
is 131,523 hectares in size and is located in a relatively inaccesgible area of the Nelsoh Forest
Re‘gion, approximately 40 kilometers northwest of Kimberley and 65 kilometér§‘ northgast of the
city of Nelson. In terms of ecological reserves, as of 1978 (Krajina and Carson, 197.8‘)’7 there

were six ecological reserves in the Nelson Forest Region, totalling 3,348 hectares (see Table A.3

2T bid., p. 478. _ ,
YKrajina, V.J. and T. Carson, Ecological Reserves in British Columbia, (Victoria,
-B.C.: Ecological Reserves Unit, Ministry of Environment, 1978).
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in Appendix A). Access into these reserves is limited.

2.4.6 Community Water Supplies

The Nelson Forest Region has 93 established community watersheds covering
approximately 5,270 square kilometers. Seven Regidnal Water Districts take in the 93
watersheds. Table A.5 in Appendix A gives a breakdown of the distribution of watersheds into

districts and the total drainage area per district.

2.4.7 Agriculture in the West and East Kootenay

Most agricultural activity in the Central and West Kootenay areas occurs in the Creston
and Grand Forkes-Kettle Valley locales. Major cash crops in the Creston area according to the
Ministry of Forests Technical Report (1980) include "grain, potatoes, field peas, beans, forage
seeds and tame hay. Treé fruits and berries are the mai‘n crops on the benchlands, surrounding
Creston Flats. There is also an important dairy industry to the south of the Flats on land less
suited for cultivation."?" As is the case in the East Kootenay: cattle ranching in the Grand
Forks-Kettle Valley area is the major agricultural activity. Other crqpsinc)ud;, potatoes, sweet
corn, onions and asparagué. Some dairy and poultry farms and a few apple orchards can also be
found near Grand Forks. Physical (soils, topography and climate) constraints limit agriculture
in the East Kootenay mainly to cattle ranching.

Between the period 1961 to 1971 total farm area in the Nelson Forest Region increased
by 8.000 hectares to lé\,OOO hectares. This was a result of land cl.earing,‘con'version and crop
change overs. A direct result of these changes was an increase in the number of land use

conflicts with the existing wildlife population, particularly in the area surrounding Cranbrooke

in the East Kootenay.
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2.4.8 Minerals

Mining activily contributed greatly to the development of the ‘Nelson Forest R‘egioni.
Large reserveé of coal have led to the development of large coal mining arcas in the East
Kootenay. As a result new communities were established along with more efficient
transportation systems. The new communities and Lrarisportation systems also contributed to
the development of other sectors in the region. Some mining acti\iity (qpen’ pit and shaft) does’
occur in thg West Kootenay. However’ the size and number of mining developments in the
West Kootenay are smaller than in the East Kootenay. Some land%%se conf licts have arisen
where domestic water supplies have been affccted as a result of active prospecting for mineral

deposits.

2.4.9 Hydrbglectric Power and Electric Power Transmission Lines

‘The construction of a number of h_vdfqelectric generation dams and Ieservoirs in the
N;F.R. has removed a cdnsiderable amount of productive agricultural and forest land from the
region's total land base. The existing dams are Mica, Hugh Keenleyside, High Arrow, Duncan
and Revelstoke (sqon to be completed). The Ministry of F%{fests Report (1980) states that
"McNaughton Lake, Duncan Lake and Revelstoke Reservoir have removed significant areas of
. land from timber production. Land bf looded by the Arrow Lakes and Lake Koocanusa was -
primarily agricultural and caused little loss of productive forest land. "o

Because of the large number of dams in the N.F.R. there is an extensive network of
transmission lines with other lines proposed for construction in the future. These lines
permanently Temove a considerable area of land from timber production and have contributed

1

to constraints on timber supply in the region.

[

»Ibid., p. 482.



2.4.10 Wildlife

According to the Minfstry of Forests Technical Report {1980) there are "11 .spccics of
big game, 15 species of small game and fur bearing animals and a large varicty of upland‘
gamebirds and migratory waterfow!"*® in the N.F.R. Estimates indicate that 90 percent of the
Rocky Mountain Sheep, 75 percent of the white-tailed deer and 60 percent of the the elk
existing in British Columbia sur\;ive there.

Within the discussion of wildlife managcfnem in the N.F.R. the Ministry of Forésts“
Technical Report (1980)-indicates that "management options have been severely curtailed by
land alienations for hvdro developments and for recreational cottage subdivisions. Huge tracts
of valley bottom lands which once served as critical winter range have been lost, placing even

higher priority on retaining remaining areas."*!

2.4.11 Fisheries

Thefe are three main types of fish habitat in the Nelson Forest Region, in the form of :
(1) streams or creeks, (2) small lakes and (3) large reservoirs and lakeé. Streams in °
are generally unproductive because of habitat alterations, over-fishing and physical co.. +: .ats.
The main causes of over-fishing and habitat éllcration.have stemmed from improved access to
fishery areas and increased industrial expansion. The Nelson Férest Region has 12 lakes larger
than 600 hectares and six large impoundméﬁts resulting from hydroelectric and flood -control
dam construction. The large lakes comair;\:;species of Dolly Varden char, Kokanee salmon énd-
Rainbow trout. Other water systems coméin fish complexes ‘ich as Yellowstone cutthroat
trout, Dolly Varden char and Rocky Mountain whitefish. Rivers in the region are generally
rpanaged as spawning and rearing areas, while tributary streams connected Lo large lakes or
regervoirs are also managed with the same purpose‘in mind. For example, a number of streams
empty into the Ko_otenay Lake, which is orie of the largest and most popular year-round fishing
lakes in the Nelson Forest Region. Because these étreams or creeks are managed, the resident

%bid., p. 483.
' bid.
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fish population in Kootenay Lake can generally be maintained.

2.5 Kootenay Lake Timber Supply Area
This section describes the resources .of the Kootenay Lake Forest District or T.JS.A. The
'Kootcnay Lake T.S.A. is a long and narrow area which has two mountain ranges, the Purcells
in the cast and the Selkirks in thé west, which run along it ih a north-south direction. Kobtenay
and Duncan Lakes lie in a valley created by these mountain ranges. The Kootenay Lake T.S.A.
covers 1,137,166 hectares. Fifty- thrée percent of this total area is Crown forest. As is the case
with other T.S.A.'s in 'British Columbia, the Kootenay Lake boundaries were defined using
- transportation cost and topographic criteria. Geographic constraints in the T.S.A. force
wqodf low into a number of concentrated milling centres. These centres are foun.d in either of
the Lardeau or Creston Public Sustained Yield Units (P.S.Y.U.'s). The T.S.A. is Idivided into
ten Supply Blocks generally for allocative and administrative purposes. According to the
B.C.F.S. l_(ootenay Lake T.S.A. Yield Analysis (1980) "each Supply Block was chosen as a
homogeneous area with respect to transportation route, forest and harvésting
characteristics."*? The total T.S.A. combined sawmill and veneer mill log requirement is 1.5
million cubic meters per year. Sawmills are locted in Crestbn, Erickson, Wynndel, Nelson,
Crawford Bay, Kaslo and Cooper Creek. Ven.eer mills are located at Nelson and Creston. The
mills directly create 964 jobs and 1,446 jobs indirectly. Estimated total sales for 1980 were 50
million dollars. Table 2.7 below shows the cufrent (1980) timber allocation for the T.S.A. Small.
mills without a timber allocation consumed 64,000 cubié meters of timber. Other timber
harvested for shakes, shingles and posts totalled 21,000 cubic meters for the same mills.
General.ly, the milis in the Kootenay T.S.A. are not equipped to pandle: (1) small diameter
1ogs (8-15cm. D.B.H.) and (2) shéll timber (centre rot, ring sound wood). This constraint on
equipment is a major factor in the inability of the local forest industry to increase the supply of

~

wood available at present.

*1British Columbia Ministry of Forests, Kootenay Lake Timber Supply Area Yield
Analysis, (1980), 5.
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2.5.1 Nelson Watershed Description |

The Nelson Watershed lies at the eastern end of the west-arm of Kootenay Lake. It ié
immediately adjacent to the City of Nelson, ranging frdm approximately 20 to 150 degrees on a i
compass heading. The watershed covers approximately 17,854 hectares of predominantly
forested land, its boundaries are the high points of land that delineate créek sub-drainages. The .
watershed is part of Supply Block E in the Lardeau P.S.Y.U., and is publicly owned and
administered by the B.C.F.S. Only a small par; of the western side of the Nelson Watershed
has been selectively harvested for timber. Presently the area is allocated to B.C. Timber's

-Kootenay Forest Products Division. Privately owned forest land lies adjacent to the watershed

" on the western side but no harvesting activity has as yet occurred on that land.
" 2.6 Kootenay Lake T.S.A and Nelson Watershed Timber Supply

2.6.1 Kootenay Lake T.S.A.

Table 2.8 displays the breakdown of productive ’forest area by P.S.Y.U. for the T.S.A.
The dates :f inventory should be noted (1969 and 1973) because there have been changes in the\ ‘
forest (logging, restocking, insufficient regeneration, growg;, mortality and land alienation) .
since those inventories were completed. The most accurate data is short-term (next 20 years).

Figures 2.3 and 2.4 show the short-term volume distribution by species and age group

respectively for the Kootenay Lake T.S.A.

2.6.2 Nelson Watershed

" The mature volume‘ avaiiable in the Nelson Watershed was grown 20 years with
TIMBER ﬁAM (Timber Resource Allocation Model) using the 1969 inventory data as a
starting point. These volumes are summarized in Tables 2.9, 2.10 and 2.11 below. Table 2.9
gives the 1969 base data on a sub-drairiage ‘basis, Table 2.10 shows the same forest grown ten

years to 1979 and Table 2.11 shows the sub-drainage volume for the Watershed grown ten more
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Table 2.8 Kootenay Lake T.S.A.-P.S.Y.U. Classification (ha.'s)

Status of Land : Creston - Lardeau ' Total
P.S.Y.U. P.S.Y.U.
(1973)* (1969)*
Alienated . 40 420 22 339 62 759
Crown-non forest . 65 677 403 934 469 611
Crown-non productive forest 209 109 395 687 604 796 .
Total 315 206 821 960 1 137 166

Productive Forest

Mature** ‘ 41 400 162 558 203 958
" Immature 154 811 208 853 363 665
Residual _ . 392 1 399 1 790
N.S.R. 7 548 22 408 29 956
Non—comm(;rcial 4 958 469 5 427
Total 209 109 395 687 604 796

Source: Ibid, p. 32. :
* Date of Inventory .** Lodgepole pine over 80 years, other species over 120 years
years to 1989 All of the tables brcal\down the volume per sub -drainage b\ spccxfs .group. The

assumptxons that were used to grow the f orest can be f ound in Appendlx B. Total volume for

the Nelson Vv ¢rshed is summarized in Table 2.12.

© 2.6.3 Denuded or N.S.R. Areas

According to the Kootenay Lake T.S.A. Analysis (1980) "an N.S.R. area is one that
has been more than 75 per(.:cm disturbéd by fire, logging; etc. and has not been restocked to an
acceptable le\)el with commercial species.”** There are approximatcly 27,978 hectares of land
classified as N.S.R. in the Kootenay Lake T. S A. ThlS area 1s approxxmately 16 percent of the

’

total N.S.R. area for the Nelson Forest Region. The 51te breakdown is 1,100 hectares on good

“Tbid, ., p. 4l
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Figure 2.3 Kootenay Lake T.S.A. Short-term Species Distribution
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sites, 17,952 hectares on medium sites (the majority of logging takes place on these sites) and
8,926 hectares on poor sites. The total N.S.R. area figure may be revised as a result of on going

regeneration surveys.* At the present time there are no N.S.R. arcas in the Nelson Watershed.

2.6.4 Problem Forest Types

The Kootenay Lake T.S.A. has an estimated 5,600 hectares of overmature balsam fir
and spruce stands which contain approximately 1.4 miliion cubic meters of timber. The stands
are gencrally situated in areas difficult to access (high altitudes and/or steep slopes) fhroughout
the T.S.A. There are also approximately 16,000 hectares of highly decadent western hemlock
and western red cedar stands in the T.S.A. which contain roughly 6.5 million cubic me\ters of

timber. A great deal of this timber may not be recoverable because of deterioration and the lack

_of equipment in the local mills to process the logs. In 40 percent ol the area covered by these
" kinds of stands access is also problem because of slope steepness. There are 10,000 hectares of

-immature stagnant larch, fir and lodgepole pine in the T.S.A. Some areas of (no figuré

available) immature stagnant hemlock -cedar and spruce-balsam species can also be found in
the T.S.A. but are less common. | |
There are approximately 2,850 hectares of overmature balsam-spruce étands in the 4
Nelson Watershed. They contain roughly 0.71 million cﬁbic meters of timiner. Generally, this
type is found in areas diff ic_ult to access at higher elevations in the Watershed. Some of the these (
types can also be found near the headwaters of some of the major creeks. The Nelson
Watershed also has approximately 292 hectares of decadent hemlock-cedar stands. This area
contains about 0.12 million cubic meters of wood. Most of this Qolume is situated along creeks
and in éré'ek headwaters and is moderately easy 10 access. No f igures were available on the

extent of stagnant stands in the Nelson Watershed.

#Note: the total number of hectares of N.S.R. above and in Table 2.8 differ as a
result of an ongoing update.
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2.7.Water Resources

With increased clearing of forested land and the subdivision of land once on the
Agricultural Land Reserve, the importance of water resources is now becoming apparent 10
many individuals, especially those living in or adjacent to major urban centres. Disturbances in
the water supply caused by clearing,‘construction (houses and roads), timber harvesting and
mineral exploration occur often in thé T.S.A. Much of the precipitation that falls in the afea
flows down the mountain slopes and eventually enters into Kootenay or Duncan Lakes. Few
people, except perhaps lake front lanmncrs. use the lake water because of water odor and
relatively poor taste, especially near urban areas. Consequently, the people living on the lower
mountain slopes are, at present, highly dependent upon the water flow from higher altitudes
and are very vulnerable to disturbances, i.e., from any logging, mining and road construction
activity above them. This scenario also applies to individuals who obtain their water from
creeks, springs and wells.

The City of Nelson, pbpulation approximately 10,000 depeﬁds upon the surface flow of -
five drainage basins for a large part of its water. The creeks flowing out of each basin are
named Five Mile, Fell, Anderson, Ward and Selous. All of the;se creeks are located in the
Nelson Watershed. A joint B.C.F.S -Selkirk College Report (1980) states that "the combined
late summer flow of these creeks” as elsewhere in the T.S.A, "is insufficient to meet the full
‘domestic and irrigation needs of Nelson, especially in dry years.” ** The City of Nelson and
rural water users are licenced by the Water Rights Branch of the Ministry of Environment to
draw water from these five creeks (see Table A.6 in Appendix A). The land making up the
Nelson Watershed is within the La;deau P.S.Y.U. and is Crown (provincially owned) land
administered by the British Colum;Jia Minist_ry of Forests. Thus, states the Selkirk Report
(1980), "the forest lands of the watershed are formally committea to provide both water and _

timber but with the management responsibility resting legaﬁy with the Ministry of Forests,**
**Fraser, B., J. Baron and D. Ailman, B.C.F.S./ Selkirk College Report on Public
Involvement and Resource Use in Planning Units 4 and 5 -the Nelson Watershed
(Castlegar, B.C.: Selkirk College, 1977) 3.

I bid.



and "public concern for the safety and continuity of the water supply is matched by Forest
~ Service concern for the safety and continuity of the wood sur)ply."”

“ There is very little data available with respect to water resources of the Nelson
Watershed. The main source of data and information comes from the Water Rights Branch and
from a report done by Dayton and Knight (January, 1973)* for the City of Nelson. Table 2.13
below shows a sum‘mary of the actual supply and demand for water by rhe city. The table does
not include water user demands outside the city. With logging proposed for the Nelson
Watershed, pressure from various groups to define and describe the water resource in the

Watershed is increasing. At present C.D. Schulrz, a consulting firm, is working towards this
-end along with the Water Rights Branch. However, budgetary and manpower limitations reduee
the amount of field work the Bsanch is capable of undertakmg or funding.

The main po\ims to emphasize with respect to the warer resource are: (1) the high
dependence Water users (urban and rural) have on flows from the sub-drainages of the Nelson
Watershed; (2) the almost annual problem of water supply shortages during parts of the year

and (3) the administrative and resource user ( timber -water-amenity) conflicts.

2.8 Recreation Potential

Tables 2.14 and 2.15 indicaté the generalized landform divisions and recreation
suitability of landforms respectively in the Kootenay Lake T.S.A, The British Columbia Forest'
Service Recreation Planning Division situated in Nelson has developed a manual titled "An
Inventory of the Wildland Recreation Resc  -es of the Kootenay Lake Timber Supply Area"??
in which supply summaries of recreation f eatures‘ and opportunities are presented. In the report
a summary of recreation opportunities is\ presented which shows there are 90 identified

potential recreation afeas with a 138,979 carrying capacity estimate in recreation days per year.

371 bid.

3See p. 10 of the Selkirk College Report (1977). '
39British Columbia Ministry of Forests, An Inventory of the Wzldland Recreation
Resources of the Kootenay Lake Timber Supply Area, Recreation Planning Division,
Nelson Forest Region, (1979).
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Table 2.13 Actual Water Supply and Demand for the City of Nelson
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Water Source Supply Mid-August Cﬁrrent Demand
' (max. daily flow) Mid-August
Five—mile/Andersén/Fell Cr.'s 1.8 MGD* 3.6 MGD**
Selous Cr. 0.4 MGD -

Apex Cr. : 1.0 MGD

Clearwater Cr. 5.4 MGD

Total Available 8.6 MGD

Total Available (less Apex - . 7.6 MGD

Cr.) :

Source: Dayton and Knight (1973), in Fraser, et al, p.

* MGD=DMillion Gallons per Day

-** Total 1973 demand

Note: Current Total Supply (1973) = 2.2 MGD
(Five-mile/Anderson/Fell plus Selous). _

10.

Current Deficit = 1.4 MGD (holdings in reservoir make up the deficit). -

Table 2.14 Kod;gr{ay Lake T.S.A.-Generalized Landform Divisions

Name Supply Dominant Landform Features
Blocks
Lardeau A, B High rugged peaks
» Steep, frost-formed aretes
Major glaciers and icefields
Glacio-morainal landscapes .
‘ Narrow, steep sided valleys
.Kootenay C, D , OSteep, rugged peaks
Lake and E¥ *  Few remnant glaciers
Evidence of ice sheet action
rounded hills to 2 000 vertical meters
Creston F, G, H, Few dominant peaks
I and J Low, rounded mountains and hills

Broad valley bottoms )
Forest cover extends to mountain tops

- Source: British Columbia Ministry of Forests, Kootenay Lake T.S.A. Recreation

_Inventory, p. 11.
"% Supply Block E contains the Nelson Watershed
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Table 2.15 Kootenay Lake T.S.A. General Recreation Suitabilitiy

!

Name ' Supply ‘ Dominant Landform TFeatures
Blocks
Lardeau A, B Best suited for extensive‘

forms of recreation such
as glacier travel and viewing,
alpine hiking and dispersed

camping
Kootenay C, D Best suited for
Lake and E* g moderately intensive forms

_of recreation such as fishing,
sub-alpine and alpine hiking,
dispersed and developed

camping
Creston F, G, H, Best suited for intensive

1 and J- forms of recreation such
' as developed camping

Source: Ibid. .
* Supply Block E contains the Nelson Watershed

i
Finally, Table 2.16 below displays the generalized recreation opportunity breakdown in terms of
total carrying capacity. The total capacity estimated: was 454 864 recreation days per year or

137,838 parties per year, if the average party size is assumed to be 3.3 people.-

2.9 Other Kootenay Lake T.S.A. Resources
The two resources which are of less importance. in the Kootenay Lake T.S.A. are range
for dpmestic animals and agriculture. In terms of agriculture, physical constfaints limit the
possibility of any widespread forms of agricultural production.'Physical constraints to increased .
agricultural production are numerous, topography limits the area suitable for fafming, soil
-depth and quality are inadequate and the climate tends to be highly varied depending upon
altitude, slope, and aspect. Range is‘limi.ted because of steep terrain and urban development of

former grazing areas.
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Table 2.16 Kootenay Lake T.S.A. Carrying Capacity Summary

50

Generalized Recreation Opportunity

Total Carrying Capacity Estimate*

All Trails
Popular Driving Routes
Snowmobile Areas

Forest Service Recreatiog
Feature -Recreati i

Sites

187 900
54 250
15 225
58 510

138 979/

454 864

-

~ -
o Jw

2.10 Summary

ot

The material presented above is quite detailed and may be confusing if not summarized

AN

in some manner. The.main objective in providing such detail is to emphasize that there are a

wide rangc of land uses in the N.F.R. and local study area. Often these uses are competitive in

nature and can lead to considerable land use conflicts. To resolve these conflicts requires both

public agency and interest group input. Of particular importance are the timber, water,

recreation, and landscape resources of the area in terms of the net social benefits derived from

their use.



3. Aspects of Economic Valuation, Institutions and Public Involvement
3.1 Intr(;duction

The‘ purpose of Chapter 3 is to present theoretical background material in a way that
illustrates the relationship among existing institutional, valuation and public involvement
theories and the study area issues. Chapter 3 has. three main obj.ectives: (1) a discussion of the
economic problems related to the determination of land use trade-offs; (2) a description of the
constraints on public agchcy planning, policy formulation, and decision makiné; and (3) a

é , '
review of the public involvement process and its role in the Nelson Watershed land use conflict.

3.2 The Markét System

The exchange of goods and services over a ‘period of time can result in the development
of clearly defined markets and pnces According to Sinden and Worrell (1979), economic
theory postulates that "organized, competitive and large markets allow f)eople to express and
pool their comparative valuations of many goods and services.” *° On the other hand, Sinden
and. Worrell (1979) note, "most actual markets are not large and competitive and' observed °
market prices and quantities must be used with care in estimating yalues," 4! and therefore,
"market prices must be supplemented with supply and démand inf ormation before they can be
used as value indicators for additional units, " 42 of goods and services.

The accuracy and availability of supply and demand information is, to some éxtent,
dependent upon the characteristics 'of the good or service under study. With extra-market goods
and services, especially those produced in finite natural environments, accurate supply rather

“than defnar:d. information is more readily obtainable. The emphasis on supply is part of the
main thrust of the study, i.e., to gather supply data for the important priced‘ and non-priced
r-esources produced in the Nelson Watershed and have individual; (stake holders in the issues)*

“Sinden, J.A. and A.C. Worrell, Unpriced Values: Decisions Without Market Prices,
(Toronto: John Wiley and Sons, Inc., 1979), 43.

“1bid. '

“Ibid.; p. 47.

~
51
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suggest their own preferred land use alternatives. This goal rﬁay be achieved by developing a
schédule bthat illustrates the trade-offs betwecﬁ a resource (timber) easily priced by the market
and resources '(ameni[y and water) that cannot be so priced. A process of this kind has the
objective of allowing "people to express” ... "their comparative valuations”,** in the absence of-
marke.t prices. The main economic cause of the abse.nce of price on extra-market‘ goods is

A

market failures

3.3 Market Failure

If society ha; the .single goal of maximizing aggregate individual utility and recognizes
the amount of available resources as a constraint on choices, a competitive market would
theorétically lead to an optimal allocation of scz;rce resources and produ;tion of goods and

services. R —— _ ' .

——

Market failure, ** and the consequent absence of mar'ket price, is a result of the
characteristics Qf the water and amenity resources in that property righté affecting their use are
inherently diff ic;}Jlt to establish. Also, since the‘y are produced on publicly owned land, the' |
appropriability of these resources is reduced because%f this institutional cons@int. Sinden and

Worrell (1979) refer to four causes of market failure: (1) "through external effects”, (2)

"through different recognition of the future”, (3) "through lack of appropriability”, and (4)

' "through secondary effects and the multiplier."**

[S I

- The failure of the market systemn results in a price system that does not allocate scarce
resources efficiently. Boadway (1979) feels-this condition is important for two reasons,

first it implies that market prices do not necessarily reflect marginal social benefits or
costs and market profitability does not necessarily reflect net social benefits. Secondly,
and more fundamentally, thefailure of private markets to allocate resources
efficiently provides an a priori reason for considering...government intervention in the

 lbid., p. 43.

%Defined in simple terms here as the failure or lack of a market to allocate
resources in a Pareto-efficient manner; see Randall, A., "The Problem of Market

_Failure,” Natural  Resources Journal, 23 (1983), 131-148, for a discussion of the

concept of mérketiAfailure. . )
‘sSinden and Worréll, p. 49-50, see also Bator, F. M.," "The Anatomy of Market
Failure," Quarterly Journal of.Economics, 72 (1958), 51-79. :

[
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allocation of resources and/or in the pricing mechanism. *¢
However, Boadway (1979) also emphasizes that "the mere existence of market failure does not

by itself justify public sector intervention." *’ The reader may refer to a oaper by Wolf

(1979)*! for a discussion of this issue.’

B

5 ,
As discussed earlier, the land forming the Nelson Watershed contains a stock of
- o
economically accessible wood and the watershed produces extra-market goods in addition, i.e.,
amenity and water. When dealing with allocation of non-priced extra-market goods, neither the

interest groups nor the public agency can begin to define, at the outset of the decision process,

il

“the socially ootimal resource allocatidn, The development of a timber harvest inf rastructure is

assumed to have some unquantifiable yet negative effects on the level of expected benefits of
. ! 9

water and amenity resources in the Nelson Watershed. This diseconomy or social cost would be

, externalﬁz"to the timber firm (B.C. Timber) and would be borne by the individual consumers of*

the water\and amemty [eSOUFCeS.

Among the causes of ‘market failure two are described above, the first arises from the
Ig '\;‘r.
mappropnabllxty of property rights and the second because of external costs. In both situations

‘

" the outcomie leads to faifure of the market to allocate resources in an economically efficient

manner.. Without market prices individuals, interest groups, and public planners are unable to

SIS, : . ‘ oy
determiriethe true social value of the amenity and water resources produced in the Nelson

.
S

T I : .. . .. S .
' Watershed and‘ thus make correct decisions as to their optimal allocation. The equitable

distribution of the benefits derived from the use of these resources is also important and is

drscussed later in the chapter.

Based upon the discussion of market f arlure above, more 1nf ormatron on extra- market

goods is necessary to adequately understand the nature of the amemty and water resources

produced in the Nelson Watershed

“Boadway R.W.., Public Sector Economics, ‘(Cambrldge Mass. : Winthrop Publishcrs,
Inc., 1979), 30 o i

©n

: ”Ibld

“Swolf, C.-Jr., "A Theory_ of Nonmarket Failure: Framework for Implementatron,
Analysis," The Journal of Law and Economics, 22 (1979),. 107 139.

s

N
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= “Samuelson, P.A., "Pure ‘Theory of Public Expenditures,

- “Tbid., P 32.
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34 Ext;a-market Goods "’

Samuelson (1954 and 1955)*° and Musgrave (1959)’"\are‘ two of the most significant
contributors to the developrﬁcm of public goods theory. The definition of what con;titutcsa
public good varies from Samuelsons' pu:::pub]ic good, eg air_, to goods with less elements of
publicness about them, ¢.g., outdoor recreation. The latter may be termed impure public or

extra-market goods. ' o >

2

Inconsistent definition of public goods led Randall (1981) to identify four categories, of
. NE ‘
goods and services according to the distiguishing characteristics of divisibility (rivalness) in

cor{sumptiori and exclusivity (appropriability) in use. The four types of goods or services are:
’ 7«"7 '
(1) divisible, exclusive, (2) divisible, nonexclusive, (3) indix:sible, exclusive, and (4)

» . .. . ta i
indivisible, nonexélusive %'

"
. The existence of indivisibility of nonexclusivity results in a market pricing mechanism

- tfiat operates inefficiently. According to Boadwa* (197%, = "a voluntary pricc mechanism '

cannot be enforced on rational individuals, any price chargcd for the use of ‘nonexcludable

o
1

public goods will have to be coercive, as with taxe:. This f anure of the voluntgﬁq pricing system

due to nonexcludabilit'y is naferred to as the free-ride1 problem.” *? Boadway (1979) goes on to
laiz lhat for the same reason (free-rider) mdmduals and groups "will not be w1llmg 10 reveal

their marginal pref erences f or pubhc goods voluntarx]y if they will be cocrcxvely prxced or- Laxed
accordmgly,“” or conversclv there may be an incentive to overstate the benefits recewed 0
As a result the planner or decision nmaker in public agencies and'in general the mdmdual or

group lack sufﬁment information to deal with problems of determining prices and soc1a1

preferences. for dlfferem output levéls of extra-market goods and ser_vxces._u,,;

Re'.v:iew." of Economics and
Statistics, 36 (1954), 387-389; and "Diagramatic Exposition of a Theory -of Public

“‘AkmfvExpendlture " Review of Economics and Statistics, 37 (1955), 350-356.

’°Musgrave R.A., The Theory of "Public Finance, (New York:" McGraw-Hill, 1959).
#iRandall, A., Resource Economics: An- Economic Appreach 1o 'Natural Resource and
"i’nvzranmental Policy, (Columbus, GChio.: Grid Pubhshmg Inc., 19813, 190-191.:
2Boadway, p. 31. g .

< r
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Returning to the problem of how best to maximize the social net benefits produced by

" publicly owned forest land, it is important to identify and discuss the efficiency and equity

criteria as they relate to the problem of the use of the timber, water and amenity resources of

L]

the Nelson Watershed.

5 Criterion for Natural and Environmental Resource Use —

Notwithstanding the nature and conditions for market failure and the existence of

~extra-market goods‘. tw&) criLeyiéAnfe important to judge resesrce allocation alternatives. They
R . . - . -x»\n

&\a

LTI
Bt
|

are efﬁcvem.y and cquxty ¢ "

3.5 l ltﬁ'lcumcy1 S
A ﬁ!‘oject can be Lermed ef ficient, and therefore desirable, if the benefits excced the

costs The CTllCI‘lOIl of efficiency in the comext of the study always relates.to that of

i -

Pareto ef f iciency. The three condmons necessary f or Pareto-effi 1C1ency according to Randall
(1981) are:
1. Efficient Resource Allocation - "The rate of technical substitution of any pair of inph’ts'

should be equal for all firms in the production of all commodities that use those inputs,

and should be eqlial 10 -atio of the prices of the inputs." **
Ef fi 1c1ency in Consumption - "Lhe rate of commodxty substitution for any two commodmes

should be equal for each consumer and equal to the ratio of commodlty prices.”

’ 3 Ef ficient Product Mix - '_‘the rate of product transformation of any two pommodmes

T : i : 8
- ghould be equal for every producing firm and should be equal 1o the ratio of commodity

prlces "7

4. Summary Condmon- "the rate of commodity subsutuuon for any two goods should be
‘ e

equal f or all consumers and it should be equal to the rate of product transf ormation for

$sRandall, p. 118.
S¢1bid.
*"Ibid.

P .

W
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the same two commodities for all firms and both should be cqual to the ratio of
commodity prices."**
The sufflcient condition for Parcto-cfficiency is that all isoquants and indifference curves must
be non-concave.*’ |

The conditions described avove “or Parcto-efficiency in resource allocation describc-\,
efficiency in the static sense. A~ ~ortant consideration is the attainrhent of N3 2

w
. u

mlertemporal Pareto-efficiency. Time i$¢ an important factor in the use of resouTcWSﬁ&‘gnust
be considered to be able to develop resource use decisions that are Pareto-cfTicient. Howe |

(1979) defines intertemporal Pareto-efficiency in the following way, "a policy or a pattern of
resource use over time is said to be Parcto-efficient if and only if it is not possible to increase -
the utility of the affected parties at any point in time without decreasing utilities at other points

in time."®°

The identification of Pareto-efficient points requires prices or values (see Conditions 1
L&

" 0ni R a l?
to 4), without thelf‘d{the efficient allocation of extra market goods is difficult to attain. The - *
proposal to develop the timber resource of the Nelson Watershed has market failure problems" 9

associated with it: (1) as a result of the nature of Lhe property rlghts ol" the Nelson Watershed
and (2) as a result of potential externalllles that may' arise from the implementation of the

‘timber harvest plan. There is no means of ensuring thatghe timber harvest plan is optimally
e ¢ |

l ‘ . £
areto-efficient without placing values on the extra-market goods. . N

. R ot 5

-~

Ll

3.5.2 Equity and the Social Welfare Critenion
;l'-he social welfare function is used to express the preference of.a society for a
particular distribution of benefits f rom the use ol resources. The key problem in determining

’the socxal welfare function is the dlfﬁculty in denvmg a consensus as to what the proper

distribution of the benefits in a soc1ety should be. The determmauon of a consensus is made

STbid. | - R .
Howe, C.W., Natural Resource  Economics: Issues Analysis and Policy, - (Toronto:
John Wlley and Sons, .1979), 151. :
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more complex when extra-market goods, which are valued differently by different individuals
and generally cannot _be priced, are considercd along with the distribution problem.

Moving again to the Nelson Watershed land use cohﬂict, the development of a
consensus that describes the most equitable distribution of the benefits of* the watersheds
resources (timber,‘amenity and water) is also difficult to achieve. All of the groups and
individuals involved in the conflict have different land use preferences based on their valuation
of the different resources. Individuals in interest groups 'might perceive the benefits of
harvesting timber to be lower relative to water and amenity resources benefits, individuals in

5y . .
the firm or public agencies vice versa. Because of the insurmountable theoretical problems wm)f
identifying an optimum distribution, much of the social welfare question ligs ou‘ts‘ide' the realm .
of economics. The coniribtfiion of economics is to identify the distribution of benéf ips_. 4'{1'y::
public input process could contribute to the establishment of weights for determiq;{ég} the

distribution of benefits by providing some idea of the local social consensus to public agencies. .

n
e

3.6 Valuation Methods

Four theoretical approaches have been developed to deal with_the problem of valuing

and conserving environmental intangibles such as the water and amenity resources of the

Nelson Watershed. The four abproaches are listed below:
1.. The Critical Value Appréach

2. The Dominance Apprbach o

3.> The éafe Minimum Standard Approach and

4. The Sensitivity Analysis Approach®!

g

The idea of opportunity cost is related to the critical value apprdach and both are used in the
study to address the extra-market good valuation problem mentioned earlier. The critical value

approach is discussed bélow.

“See Phillips, W.E. and D. DePape, The Role of Economics in_Shorelands
Evaluation, 1. M.P.A.C.T. Environamics for Environmental Coordination Services -

, Alberta Environment (1976), 34-47.
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Sinden and Worrell (1979) give a comprehensive discussion and summary of a number
of methods to value and analyse cxtra-market goods and services. A review of these methods
suggests that opportunity cost is appropriate to use in the determination of amenity and water
values and in defining public and private sector behaviour towards planning for these resources
in the study area. Lipsey, Sparks and Steiner (1976) define opportunity cost as "the cost of
using resources for a certain purpose, measured by the benefit or revenues given up by not.
using them in their best alternative use."*? Put more concisely, the benefit of an unconsumed
good or service is teflected in the cost of an alternative that is actually purchased. On the basis
of these simple definitions an a priori ,;&l,gg%‘i,oqs‘l}ip may be postulated between opportunity costs
' 0.7 l\Nf-X S
of foregone timber revenues and the benefits of amenity and water resources of the Nelson
‘Watershed. Carroll (1978) clearly discusses the a priori nature<for this relationship.

In competitive markets, long-run equilibrium output achieves a level at which
long-Tun average unit costs of production are equal to price. Consequently there is
some justification for assuming that marginal amenity benefits are equal to
opportunity cost, but only if long-run equilibrium amenity outputs and inputs occur
in competitive markets. In practice there is little evidence that this assumption can be:
justified. As an alternative approach one may assume that an individual woodland
manager will not allocate resources to amenity beyond the point at which the benefits
are at least equal to the costs. Thus, opportunity cost, under this assumption, is equal
tq or less than, amenity benefit.*?

Considering the discussion above, a minimum value of the amenity and water resources
produced in the Nelson Watershed is reflected in the acceptance of reduced net ptes"ifnt value

resulting from forgoné timber production in the watershed. The opportunity cost of foregone

timber revenues accepted by different groups (e.g. interest groups, firm and public agencies) is

~ assumed to be equal to the minimum level of benefits of ameénity and water that is perceived by

PR

-

o,

i

these groups. The opportunity cost accepted by interest groups in the study area may be quite

- 3,diffprént from that of public agency and firm personnel. idcmifying the valuations C;é:;’amenity

gixd water may'a_é's“xs,t in the determination of a trade-off between these resources and timber in

P

' the watershed ’Fhis'm‘miﬁcation process may then assist public agencies in making decisions

“LipsZy, R.G., G.K. Sparks and ‘P.O. Steiner, Economics, 2nd ed., (New York:
Harper and Row, 1976), 913. ‘

$3Carroll, M.R., The Multiple-Use of Woodlands, Occasional Paper No. 10 .
(Cambridge: University~ of w€ambridge Department of Land Economy, 1978), 47.

- 2

L
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which move closer to maximizing social net benefilitha.n if the valuations were not considered at
all.

How does opportunity cost relate to the critical value approach? All of fl;e approaches _
nentioned earlier a;c~usef ul as analytical tools in tiie processes of policy formulation, blannir‘lﬁéiw
and decision making, by’ providing information on alternative uses of public land and resources. |
Explicitly defining the trade-off s between intangibles and more readily quantifiable resources
directly contributes to the consideration of th.e intangibles in the processes mentioned above.
) . ¢

The approach that is most useful in resolving the study area problem is critical value. The
crifical value concept was developed (Krutilla and Cicchetti, 1972) and expanded (Krutilla and

_Fisher, 1975) mainly by J.V. Krutilla. The critical value approach is useful only when

intangibles exist in one of two use alternatives. Inql;he study area the two use patterns are: (1)
timber harvest or (2) amenity and water. The assumption made is that use pattern 1 does not
have any intangibles and that use pattein 2 consists only of\ imangibles. The net present value
of the timber harvest alternative is assumed to be the critical value-df the development option.:
Since the first alternative has no intangibles the tangible net benefit of the timber harvest

alternative is equal to its social net benefit. The sifljation can be described as follows:

(1) InB, greater than 0 and InB, =0
(2) Critical Valué of Alternative 1 is SNB,
L
(3) SNB,.= TaNB, since InB, = 0 . &

(4) TaNB, is less than critical value therefore,

{5) a value judgemént of the leve] of InB, is needed.

Definitions: a) InB, = Intangible Net Benefits Alt. 1
-b) SNB, = Social Net Benefit Alt. 1

¢) TaNB,= Tangible Net Benefits Alt. 2

£ -

.

N
b
v
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After establishing the critical value of the different land use allcfnatives described in

fel

" the next chapter, the individuals involved in the interview procedure are alléwed to dctermine
wha.L in their jud'gcmcm is the value of the intangible net benefits of alternative 27T his value is
determined indirectly using opportugit) cost. If the individual or group feels that the intangible
benefits of the second alternative are greater than the critical ;/aluc then the V{atcr/amenity use
pattern has the highest social net benefit. The revefsc is true for an i.ndividual who feels that
the intangible benefits of alterﬁative 2 are less than the critical value.* ,

In c6/r1c1usion, the opportunity cost _appfoach provides information for decisions
(planning_, policy formuiation. and decision fnaking) by de:iving a monctary~ estimate of social
‘benefit subject’ to costs for a rzir;ge of suﬁply alternatives of unpriced resources. This valuation
_can be eschewed by using a number of variants of vthe opportu.nity cost‘mcthod (see Figures 3.1

and 3.2). The approaches aid in the derivation of a minimum value for extra-market goods by

assummg social net benefit is the loss in money income. (marginal social cost) from other priced
' o

u.«

én possmle Jf the decision makar has some estlmate of the

resources 11ke timber. A decxslom

s

. . . KN K [
value of the alternative, e.g., standmg timber. i .

‘T_he advantages and of the opportunity cost approach may be summarized as follows:

oV}

_'-met.hods pr'ovidc information for planning by deriving a shadow pfice oI monetary
estimate of social net benefit for a range of supply alternatives of extra-market goods..y
b. a minimu.m value for extra;mar)}cet goods may be derived by assuming social net

" benefit is the loss in revenue (marginal social cost) from other priced resources.
c. decisions that can more eésily achieve maximization of the benefits bf priced and

. unpriced gonds pr(;duced on publicfy owned land are possible ifs the estimates of both

Bas
EAN

types of goods are available. . »

-

The disadvantages may be summarized as follows:

a. the methods measure the costs of obtaining products, services or access associated with
‘ \

unpriced things; they do not measure the utility of the unpriced good or service, thus,

" ¢Phillips and DePape, pp. 40-42.
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they ignore the basic rationale of ;'aluatibn.

b. the methods implement the proposition that bénef its must be at least equal.to the costs
incurred; they thercfore provide only minimum estimates of the benefits derived from
the use of unpriced goods. |

¢. methods that make_ simple interpretations of value wrongly imply that higher (lower)
costs always mean higher (lower) benefits.

& The critic;isms above ‘must be accepted for valuation in the strictest sense, but they may

not be valid at all if the objective is in making resource allocation decisions rather than directly

valuing the benefits of extra-market goods.

3’; Forest Resoﬁrcé Trade-offs /\)

The forest woodland rﬁanager is faced with the task of managing the outputs and
producing optimum ﬁet benefits f rém forest land. Because of the large array of possible
products (tangible and intangible) the task is a c;)mplex one. Multiple-use is defined as the
pianned development of forest land on, whiph several uses are carried out at the same time. Tflis '
is a naTrow .d“ef inition of multiple-use and is expanded upon below. There are four trade off
relationships between any two products (A and B) of forested land. These relationships are
determined by the nature of the physical interrelatiox:lshiﬁ between the t‘w_'ﬁi{j;"»'products. Thev four
interrelationships can be: (1) Complementary -where the output of prod‘uct A increases as the
output of product B increases over a certain range; (2) Compeiing -where there is a direct
‘trade-of T ' betweqﬁ':p,roducts A and'B;' (3) Supplementary -where there is no interrelation

- between products‘i‘x' and B; and (4) Conflicting ‘-where the production Qf product A hasa
negative effect on the output of product B.

The interrelationship between the timber resource (when harvested, etc.).and amenity

produced in the Nelson Watershed is assumed in this study to be conflicting. Active timber

harvest and road construction in the watershed would reduce the benefits that could be deri‘ved

from amenity. The degree and extent of loss of amenity benefits is as yet unquantifiable.
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Method

Policy laformation That
Can Be Derived

1. (a) Estimate a supply curve
from production costs
(b) Adjust by costs of pro-
viding same benefits

Net income foregone
Marginal revenue product
Costing constraints

Pl

5. Cost mimimization

The Effect of

A range of potential benefit values on
optimal quantitics of output

Replacing or maintaining environment
or income

Income Foregone by

Adopting a project that is suboptimal

Changing resource level by onc unit

Restricting a priced activity to a non-
optimal quantity

Identifies the Alternative

that provides a given benefit at least cost

O

Figure 3.1 Opportunity Coét Methods

l

Objective

Methods

1. To estimate impact on busi-
ness activity

N

2. (a) To estimate consumers’
.surplus
(b) To estimate total benefit

3. To sclect the least-cost way of
achieving a given goal or
' benefit

Consumers’ expenditure, pro-
-ducers’ expenditure, value
added

. T AN
Cost savings, Milliman’s range ™%
. Qg
Marginal revenue product, Milli-
man’s range, cost savings

Cost minimization procedure,
' . costing constraints, marginal
revenue product

Source: Sinden and Worrel, 1979, pp. 274-275.

*-Figure 3.2 The Role of Opportunity Cost Methods
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B.C.FS. personnelﬁel that the loss for north shore residents would be minimal based on
brelimihéry studies. The interrelationship between timber harvest and road construction and
water quality and quantity is more cqmplex. If the quality and quaniityl of water is reduced as a
result of forest industry activity in the watershed, then the interrelationship is necessarily
conflicting. However, if the application of specialized harvesting methods increase_s the quantity
of water available while maintaining the quality, then the interrelationship may be
complementary. The author concluded th%t the latter interrelationship is ux}likely in th¢ Nelson
Watershed for the following reasons. The volume flow of water is quite sufficient early in the
year where the quantity increasing effect of small cutblocks would be most beneficial. The
period of time (late summer) after sp;ing run-off is most critical since it is the period where
the ef fects of the small cutblocks would have‘the least impact on increasing the quantity of
wz.iter available. Storage of water during the spring run-off would ‘\b'e ne}:essary t‘o enhance the
benefits'of small cutblocks or selective cuts. This storage céipacity does not presently exist in the’
Nelson Watershed arca although, a small reservoir is used to store a limited amount Watcr for
use late in the sumrﬁer by residents of the éity of Nelson-‘:,;:,The effect on quantity of watér
produced in the springs and wells of surrounding rural residents is more difficult to determine.
The author concluded that road construction would have a negative effect on the production of
subsurface water. Small cutl;locks and selective cuts woula have a negligible effect on the

,

quantity of water produced. « . )

The most important effect on the water resou{ce resulting from harvesting and road
' : ) : . ) :
construction activity is in terms o. ality. If this activity contributes to an increase in the

sediment load carried by the creeks in the watershed, measures would be necessary to clean the

water or find an alternate source. For the City of Nelson either one of these measures would be
costly. Estimates for a water treatme%plém range from seven to ten million dollars.** The -

effect of sediment and other debris in the creeks may also have an eff ect on the Kokanee

salmon spawning in the lower reaches of Five-Mile and Lasca Creeks. Resident trout .

&

6DDisc’ussiorwtﬁ\repre:vse:ntatives of the City of ‘Nelson.
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populations may also be reduced. Road construction may also have a serious cffect on the
quality of vyater received by rural residents living below the proposed main haul roads.

To summarize, the effect of tirnber harvest and road construction activity of an
ongoing nature with water is assumed to be conflicting although the degree and extent is
presently not quantifiable.

There nre three major strategies for multiple-use forest management: (1) Spatial
-separating the uses but maximizing product benefits over a larger land unit; (2) Concurrent
-combining uses on each hectare of land (the multiple<use definition described above); and (3)
ATemporal -varying the mix of uses over time. For the purpose of this study the strategy of
multiple-use orest management in terms of the Nelson Watershed is considered from spatial
and temporal viewpoints. The spatial strategy involves the allocation' of watershed area for

timber production while the remainder is withdrawn to preserve or conserve existing amenity

and water benefits (see Scenarios 1, 2, 3 and 4, C: »nt- : 4). The temporal "
D ;

incorporatggd by delaying implementation of the proposed harvest plan for &fperiod of five yedrs

(see Scenarios 2 and 4, Chapter 4) and maintaining the watershed in its present condition.
3.8 Enblic Agencies v 4
Public agencies involved Wl/[h réjsources were established to’control their use. This might
be necessary to place unowned'isnd in the public sphere, or to limit the apparent depletion of
.‘ the resour'ces. The publioly owned forest land in the Nelson Forest chion is.an example of a
resource under agency control The B C.E.S: manages this- land to’ conserve the trmber resourc‘e\
for the benefrt of present and future generatlons (refer to pohcy in Chapter 1) »
Numerous studies havebeen conducted that analyse the structure, function and-
oerf ormance of public agencres in terms of their pohcy plannmg and decrslon making abrhtres
when 1nﬂuenced by 1nternal and external forces. In Inside Bureaucracy Anthony Downs (1967)

discusses plausible hypotheses concerning bureaucracres and summarizes them in his final

chapter. He:also deveIOps three certral hypotheses and sixteen laws concerning bureaucratic

e [
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’ organizations.; these are summarized in Table B.1 in Appendix B.

Othér aﬁthors“ have attempted to sf;ow tAhat manyrpublic agenciés that have mandates
to manage publicly owned land often have diff iculty making decisions or developing plans and
policies which are efficient and equitable, especially if they have a mandate Lo manage resources

,that have-a large extra-m\arket good element. The reasons for such diff iculties are conveniently
v’c'rlassif ied as internal and external limitations.
3.8.1 Internal Limitations -
According to Baden-and Stroup (1977) a
burcaucracy is defined as an organization that ; (1) receives at least . * of 1{3 budget
" -from grants rather than exclusively from the sale of packayeable goods; anc (2) has

managers who neither receive a portion of its profits as .ersonal income nor

personally absorb any of its losses. From the standpo:at »f public weifare. ihese

features create the possibility of a pathological institut: that is, one that does not

serve its supposed purpose.®’ :
Because nonpriced products occasionally dominate the managerial concerns of most public
agencies diff iculties'aris;e during these periods for managers to estimate the relative value of the
nonpriced goods (e.g.{ amenity and water) as opposed to priced goods (e.g., timbc;r). Asa
result identif ication of the economically optimal allocation of resouregs by the public
administrator is severely constrained. Thus, the use of economic efficiency in achieving the
overall goal, or mandate, is limited. |

A recognised feature (see Downs (1967)) -of bureaucracy which can result in
organization:;ﬂ problems is to continually increase the size and scope of the public agcﬁcy with

the objective of increasing its budget E;fld power. The size increasing conditioq does not appear
to be a significant problem i‘n.the conflict surfOund;ng the -use of the Nelson Watershed.
A’nothe; internal limitation is goal setting which relates only to {nternal dbjectives of the

t5See Ostrom,' V. and E. Ostrom, A4 Theory for Institutional Analysis of Common i
Pool Problems; E. Ostrom, Collective Action and the Tragedy of the Commons; R.L.

‘Bish, Environmental Resource Management: Public of Private?; and Baden, J. and R.

'Stroup, Property Rights, Environmental Quality and Management of National Forests;
all in Hardin, G. and J. Baden (ed.'s), Managing the Commons, (San Francisco:
W.H. Freeman and Company, 1977), various pages. ;

“’Baden and Stroup in Hardin and Baden, p. 232.



agency. Finally, a public agency may be established to manage only a narrow s§t of resources. °
This constraint may limit the ability of the agency to determine and incorporate other ields
into its own planning, forcing it to be highly dependent upon other, sometimes competitive,

agencies for information. Specialization could also result in the public agency assigning low

4

priority to some of the impact of its decisions in areas where it docs 1t have jurisdiction.

3.8.2 External Limitations
The external factors which may determine public agency policies and plans are: (1)
politically oriented, (2), pressure by private and public sectors, (3) related to public agency

. N . . . . ' U ‘ . .
" -jurisdictions and cooperatios, and (4) related to the problem of valuing extra-market goods.

L

An example of pressure by lobbying in the Nelson area can be seen in the activity of the three
interest groups in the Nelson Watershed land use conflict, The City of Nelson, the M.S.W.U.

- and N.A.W.C. All three have a special interest in influencing or stopping the implememati'on

of Lhe land use plan as proposed by the B.C.F.S. Indirect pressure through the medra and

. drrectly to pubhc agency personnel has slowed the implementation of the land use plan and may
alter its content in the long-run. On the other hand both B.C. Trmber and the B C.F.S. feel the
wood of the south shore of Kootenay Lake is important to develop for producuon and |
management reasons.

There i\s an ongoing debate among economists, public admihistrators and politicians

over the best delineation of agency responsibilities, i.e., the jurisdictional boundary. Some ef

~ the problerus in the Nelson Watershed area stem from jurisdictional conflicts between the

- B.C.F.S. .and other public agencies. Because agencies haye such narrow jurisdictional

_ boundaries which delineate the areas, ovf respo_nsibinl.i'ty or-have bound'arres whrch are .erbitrarily'
fixed, interagency copperatiou may become a problem. "Probably no factor contributes more‘to
hinderrrlg cooperation between resource agencies than théir undeclared competition for the

_ scarce resources of land and money "** suggests R. Ogle (19_725 in :;paper deuling directly with

$(Ogle, R.A., "Institutional Factors to ‘Encourage Interagency Cooperation in the
Management of Natural Resources,” Public “Administration Review, 32 (1972), 19.



alleviating the cooperation problem. Presently new strategies in the KootehE?Lake T.S.A. that

' Dev?lopment in British Columbia" describes the policy formation and decision making

processes. According to Carroll,

,Qagfoll also suggests that in B.C. the - - N .

\ | R

*

encouragev imeragenéy cooperation are being utilized tb cope w.ith increasingli complex
problems of memagingo publicly owned la,hd and resources. .

There are a number of public agencies ahd auxiliary branches within thesea. -« - n
the British Columbia government hierarchy (see ApPendix B). Thc;. f ederal z}genCies that are -

involved are listed also (see 'Appendix B). No order of size or importance of the organizations

. S )
is intended in the tables. Because of the complexity and number of issues, programs,.and

objectives of the provincial and federal agencies listed in Appendix B, there is no attempt to
discuss them here. Refer to the Ministry of Forests, Forest and Range Resources Analysis'

Technical Report, (1980) for a summary.

3.9 Policy Formation and Decision Making in British Columbia.

M.R. Carroll (1982) "Conservation Values" and‘especially Section 5.4 "Aneconomic._

.3

-

the public agency decision making apparatus typically has a minister trying to impose
political solutions from the :op down, a bureaucratic block of civil sefvants who push
fer the aggrandisement of the resource values for which they have responsibility, and a

* highly selective informatior screen at all levels which permits only certain information
into or out of the agency. Decisions are sometimes 'coordinated’ tﬁggugh systems s
which attempt to improve communication between agencirs, ™ % 4 ’

g
° v

L / RN A .
" decision making process fits into the following system: (1) resGurce agencies have
" regions in which certain decisions are 'made, the decisipn“makin_g'power at the regional
+as opposed to provincial level varying with each ageni:y;-(’2)4‘egjm'xglzdistricts are
- established uader the Ministry of Municipal Af fairs,which 102 limited extent only>
plans. the development of settlements, but which mainly responds (o pressure Tather

than creating a strategy Technical Planning Committee to give advice only; (3) at the - 6

provincial level, the Environment and Land Use Committee (E.L.U.C.), whichisa -
subcommittee of cabinet ministers, establishes policy which transcends single .
resources, and also makes decisions on certain contentious projects;and (4) regional*
Resource Management Committees are advisory inter-agenc§ committees which
supposedly consider projects, problems and policies which transcend single resource

..................

.‘;Carroll,.'M.R., "Conservation _Vaiues", Unpublished. Manuscript, V(Edm—onton’, Alta.: @ft

University of Alberta, Department of Rural Economy, 1982).,- .-
"Ibid., p. 296. o o

&

L
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':gg agencres Howevcr their real power is minimal, and the polmcal wrll o cooperale »
between ministers i$ lackmg R : .

In spne of the lrmrung factors suggested above lhe B C.F.S. has considerably improved its

. .inlcgratcd managemcnt of forested land'. A new Foresl Act (1978) was developed which createu

s
B

a ten year resource analysrs and five year planning" prograrn This structure is innovative and

aﬁ..

rn,regratrve because it allows for the review of goals and achievement of these same goals. o
developed in prografns: ¢ ¢ - - P Nt

- . ' L e .
» : ’ - . : o

3.10 Public Participation

v .
3.10.1 Introduetion R R .' SRR
¥ In Canada‘there have been rapid:’changes in the role of <the public in decisrons'relatin'g.
mamly to envrronmental management especially in the last 15 t ears. These ‘chan‘ges _have
generally taken Lhe“form of new legrslaw)n and msmutrons enc o are‘a"terv public—”. ' N

L partrcrpauon in one or all of resources plannmg decrsron and polrcy makmg / . i . 1

s

In Lhe studv area the purpose of publrc mvolvernenr is Lo determrn _'

. r
Iocal cmzens groups towards land use in the Nelson Watershed (see Frgureﬂ : ) 'Phe Brmsh

- " g, e ‘i)
- Columbra Foresr Service has\been grven a mandale to rncrease the degree of publrc 1nv01\ ementv
.. ‘mw;

. a.

.in the management of publrcly owned"rggources The approach ac[ually used is descrrbed below

v{u

© . . Lo
. . 5
. / . 9 : . L

A
& - . -
b . o : S : ey YL - °
. . . . . .y o fo .o T
. . -, 17 : - » -
o W

3.10.2 The Ptgcess of Public Involvement anll Land, Use Planning, .iver the Nelson Watershed

v

Figure 3.3 and the Sub?equenl_ des_cripu'on give an overv'iew of a typicai process' of

~ . A

L ..

o ' publrc 1nvolvement and land use pran'ung and then ue in the process as it occurred in the
Nelson Warersﬁed A certain amount of cauuon should be used because the fi 1gure shows a -

" simplif 1ed version of a vver_y complex:process. Nevertheless, it does attempt to highlight the

rd

~a . . , ~ . . . .
more salient features of the process} = e .
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3.10.3 Fldw Dia'gram Description

I~1gurc 3. 3 r]lustrates systcmauoally the evolution of land use proposals, policies and

N

. - decisions emanaung from p/lmcal privatc and pubhc &ector involvement in that process. At

At

point A a number of critical factors have contributed Lowards 1he developmcm of a polrcy or

plan to use the umber resource of a relanvel) undrsturbed walershcd in this example the
R
Nelson Watcrshed The factors are a dwindling supplv of cconomlcal]y accessrp& timber, which
' &
is compounded by declmmg demand for wood products and a need to managc ic. -protect the

]
productive forest from diseasc, ﬁg; and msects on a more mtensrve level to protect present and

3
3

future wood supplres Other less crmcal fadors were menLroned earhcr in the study
The developmem of a prop :al toﬁfﬁahe Ngfls:)n*:watershcd umbeﬂ resource had rwo i
fmajorcontrrbnto/r_s aj’nd 2 minor one. T ,,". ' the*Mmrstry of Foresgs Specrflcally at
the local (T S A ) ;:nd regronal levels and proxjyrncral"l;:wned British Columbla Txmber

, «;f
B

(Kootenar;« Forest Produéts Dwrsnon‘) The lauer comrrbutor was assocrated wrth Lhe polmcal

¥ AA‘\ .
- (] Sy

@)@utwebf the British Cokumbra cabmet Involvement of these three, parues s quite typlcal of

~

Al

.'4“’\
~

o or ‘ TR - : & o
‘ the development of land use polrcres and proposals dealmg with Crown owned nmber 4 )
L & - . ‘ )
L RV G Py
drsposmons B %Trmber presently holds the rlghts 10 harvest the nmber in the Nelson .
& EY lﬁ‘f, e
Watershed which is managed bv the Mr‘ﬁxstry of Fores{s and polmcal»agreemem to thrs c%i 1$
- tb o B

‘ necessary f or harvestmg to proceed The extent o£ '@Imcal inf luence in tﬁe degelopment

a

iy

& process could not. be detgrmmed and theref¢ o .
B A . ‘

hcy or land use proposal First developed by the three parues was then

o

st be vrewed wnh ‘some caution.

* l

o

&

cornmunicated to the‘general publrc and interest groups. This was achieved mdlrectl_y-tnro’ugh-
Lhe press.and d'rrectlly: »throuéh"Ministry of, Fo'rests personnel-to key individuals or‘(éroups that *

 were affected by the proposal of that had a stake in the issues arising from the plan. ¥ L

. Fhe development.of a poiicy o plan to use the resources of relatively undeyeloped lahd

L rnay not create significant problems’ff the area to be disturbed is geographically remote.
! ° - ) ] . 'v‘ ) . . 2 ' N v ’ ‘. »
Nevertheless, this \)is not the situation with regard to the Nelson Watershed, i.e., it is relati\/fly

P

" undisturbed but is immediately adjacent to an urb? area. Therefore, the policy or land use

LI
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Pl

oo ' . . , , . Ry
proposal once communicated would be expected to trigger-a variety of reactrons.y}.’,ﬁolnts B drti

b

* C illustrate this pcreeption process. From this stage onward some of the most affected or
- interested indivi-luals may form-inteiyest groups to deal with the stress the§ naw perceive. The
i evolution (pc .t D) may not occur at this stage in the coriflict if the information

Eh]

'plan are not immediatgly ‘obvigus to

commun: 1 is inadequate or the implicatiohs of

his’kifid- of situation arose over the Nelson

“membc: the public or interest groups.

R

Watersucd. Onl\ a loose groupmg of individhals frx m arca$ adjacent to the city and some from “

-within the crty formed at an early stage in the confhct Interest groups exrstmg at the time that

N

expressed initial'concern were S.P.E.C. and the City of Nelson (city councrl).

.

In any. case there was an 1mmed1ate demand for more detailed mf ormatron on the land
4 use plan f rom 1ndnvrduals and interest groups. The process is descrrbed at point E, where the

' transmon Jbceurs from an mltral and occasronally uncommmumcﬁted emotional, umnf ormed : :Qﬁ;
: . 1 . 4
and uneducated reSponse ‘to-the proposal to a(more rat l and logrcal def 1nmon ol" the major s
2 g
issues. Once the transition is more or less complete 1nd1vrdual and interest group respémses

(point G), \which the public agency and ffl‘rm expect and usually try to cllcrt, are t‘hen ’(
. \transmrtted to the @gcncres and fi irms involved. 4 E 4 s

o 1 T The maJor problems voiced by the c1ty council, city and rural residents, that stemmed | Ca

w
f rom the land use proposal were: (1) a f ear, of the nega:nve alteratrons in water quality and

L

quantrty and the consequent socroeconomxc and envrronmental costs, (2) the potentral . ;ﬁ

\rcductron or destruction of the aesthetic qualrty of the watershed and (3) the loss of extensrve

M K
A \
recreatron potentlal in the watershed The responses that were communicated based upon these

} R . N
s concerns ranged { rom Outright refusal to accept any harvesting activity, to partial acceptance:

(w1th rese;vattons) of the proposed harvesting plan to full agreement with the plan
a3
: There was another possrble result of the problem identification stage descnbed at point

- -~ R Y ~ +

-F, 1nactron Normally this event would be rather unusual at the outset of a conflrct but after a -

period of escalatmg confhct the pressure. on the decrsron makers may be suf ficient enough to R

. suppress all public drscussron pertaining to the conflict. A situation such as descnbed above has



i

A.,

v (pomt X) Snbsequently some form of stress may be created (e. g, by inadequate road

7.

not as yet a;isen to any significanl extent over the Nelson Watershed even though conflict
escalated over alternative dominant forms and extents of‘ land use patterns. Inaction did not
occur much to the credit of Ministry of Forests personnct who stuck to their mandate for
public involvement. : '

Formal and informal.responses to the Nelson Watershed land use proposal were then g
channéled oack to the Ministry of Forests and subsequently to B.C.. Timber. The Ministry. of
Forests then had three.options open to it (point H): (i) o disreguard ihc responses except
thosi favourable to their proposal and continue as Before (pomt F) (2) to respond to the

v

‘pu‘o%mput but with no significant change in Lhe policy or plan (pointJ) or (3) to sngmﬁcatly

e

%

R
e

alter the policy or plan to appease pubh,g,mterests (point ). The form the response takes is~ )

. influenced by a, number of factors such as the economic urgency for development. However,
the major influence comes from the firm, in this case B.C. Timber and from the political
constraints. the Ministry of Forestspexﬁﬂmcl must operate under.

In the-Nelson Wa,rzershed casé Ihc Mnmstry of Forests expressed a w1llmgness 10 change

i
mdwxduals ang: groups asa stallmg lactic and that a &nal decxslon to 1mplemem the pl

~ »
IS

in the development proposal had already been made. An ad\ cfsary snuauon resulted and-

communication between the two sxdes broke down. Two avenues of response were open to the

2

4
groups and 1nd1v1duals as a result of thé\»}xmsl?y of Forests stance. The f irst, to rejectit -

S

outright (point L) orsecond to accept it (point K). The development of the adversary or

W

conflict conditions A#®ed rejection of the Ministry proposal. A more concrete-and socially

acceptable land use proposgl wag needed by the Mnistry of Forests at thig point butvwas not
visibly forthepming. e !

PR .

H

If the chapge in the pfoposal. or possibilify thercof, had Been accepted (poin’t.l_(_').

&
then at some stage the plan wou]d have been implemented and evaluated in an ongomg manner

&5, \( , ,v,;c, - % N

construcnon or harvesting operatlons) which would initiate some part of the process agam

[3

»

P

T its pLans buwwould not do so 1mme§ﬁely ThlS response was- percewed by concerned b %'@
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(points Bto J).

e N2 Nevertheless, the initial plan was rejected. The Ministry of Forests, specifically at the
v L g

local level, had two options open to it at this point: (1) to consider the situation as
urfresolvable and, if the conflict were serious enough '(ppinwt N) to involve the political

‘ "executive (point M) to placate\&pom; P) the parties mvolved or (2) to mmate the |
establishment of some form of partlcnpatory mvolvemem‘by those mvolved (pomt O) A he
firm(s) involved would play a reduced role in determining, by its need for trmber, its £ mancral
situation and economic and political power, the f orm and content of lhe reponse (pomt M)

The Mlmstry of Forests then sponsored the developmem of formal interest groups

/ o

concerned with the use of the Nelson Watershed, n,amely the two groups- M S.W.U! and 7

LN fo

N.AW.C., as mg@oncd prevnously Small{sgale public hearmgs were mmated s0 that .'_;j

4

S ,mteres}gd individuals and groups couldworce their congerns on a one on one basrs with Mmlstry

of Forests personnel and mdustry spokespersons the publrc hearmg stage of the public

. Pubhc mvolvement 5 1v1ty contmued rs g'{ﬁounted"t‘o" the education of all parties

o

j (publnc agency personnel’ m{erest groups and ‘tﬁe’general publrc) in terrns of one anothers
concerns. Ho;vever the consultation d1d no! result in any compromxse and thus no chang@ in
the’ land use proposal f or the watershed developed (pomt R) The sxtuatron was agam seen as
unacceptable (point T) to those concerned groups and indi_viduals. Therefore, any acceptance\--.v‘,
and implem\ematioh of the plan to use the watershed timber,was efiﬁectrvely blocked by them. ‘

The main-effect of tﬁe deadlock w0 force the Mini"s‘tr){' of Forests fto take further 9
steps to resoI"ve the impasse. Three ::hoices were obvious: (1) take the route of inaction, (2)
. accept a crisis response or (3) increase the degree of pdplic participation specif’ ically svith
“mterest groups and other pubhc agencies with the f ormatlon of an admsory group (pornt Q)
~ The Ministry of Forests chose the third option but stipulated that the role of mterest _

-~ - . ?o ﬁ,ps&an & ﬁrm (wh}d{{h’id greater- drrecmﬁi:wc‘@ss to the B 'C.F.S:) would be strictly consultatxve

in nature, wnth no dll‘eCt decision or policy making powers. Thrs followed the mandate set out

v

¥



14 -
~ that all decrsron and polrcy makmg authorrty would remain with the Ministry of Forests.
Therefore room exrsted for some form of publrc input but no real public output, i.e., seeing

-mterest group concerns actuhllv altermg the watershed land use proposal

At thts stage it became apparent that the Mrmstry of Forests had cxcluded those groups

w e L

. : ' and mdtvrduals not represented by an accepted group from the consultative process. The main

@ - ~

'negouatorsAremammg,vwere the N.A.W:C. the City of Nelson, MS.W.U., Ministry of Forests.

B.C. Timber, and Water Rrghts Branch Mcmbers of interest groups sitting on the committee
hpressed their concern that the Mmlstry of Forests and B.C. Trmber were cooperatmg

7 prrvalel) to undermrne any_ real acceptance of the ma Jorrtv of the concerns expressed by the

v N ') e e RIS .
groups‘ and that the partlcrpatory process was merely wmdow dressmg Agam the land use .,
proposa] was founa un“acceptable R B ”',»,‘ Ce : @ |

3 N
'l..

":q_~ Ha .: [ ’ $ee i U‘
eﬂ,& The Mrmsm df Forests was forthe sec0nd time aced wrth a chorce between the three -
L - a i

omrons mentroﬁed earlrer.tTo rts@redrt the Mrmstry (as late as May or June 1982) agam chose

. o
p 22

to mcrease the role of the pubhc and conéernedvpubhc agencres (pomt Q) The result was. thé

_\,...«‘-

. - estabhshment of a planmng team whrch mcluded those members present at the end of the .
. . ..)" N t_r .
consultauve process. Further strpulatnms were added by the Mrmstr) of Forcsts personnel The

oW R
3 ¢

terms of refi erence were

'

: wl.wOnly those repre‘sentattves of interest groups with a legal dafrm e, a water,ltccnce would
. )
? be permttted on the planning team. The main purpose bemg to limit external mterf erence,

) *\ K

garner’ greater responsrbrhty from th‘e representatrves when planmng and to create a feeling
of commitment in them for the whole process; and
2. Final decision‘and policy making would remain with the Ministry of Forests even though

9

the agency would remain generally neutral in the plannmg team meetings.”?

The material above descrrbes the situation during the spring anq summer of 1982.

.

Initiation and compmunication of the project occurred in the early to middle part of 1979,

! Additional members f or the planning team, i.e., the Ministry of Mines and Petroleum

’_ZDiscussions.with Ministry of Forests personnel.



i

~

‘research in the field of sociology.“

75

.,

{‘1

' Resources and the Selkirk Health Umt \vvere aetively being sought In early 1983 plans to sell

,l
the mill in Nelson were %nnounced by B.C. Timber. The plans also mcluded the transf“er of the

watershed timber rightsdp.the B.C. Timber integrated complex at Castlegar. Reasons for the
proposed sale were mill ineff iciency and depressed forest products markets. No further

developmems have arisen that have a bearing on resource use in the Nelson Watershed. Thus,
approxxmatcly three years have passed since the land us{e proposal for the Nelson Watershed

was communicated. .

3.10.4 The Limits to ,Publ‘ic'lnvolv;é‘mént

The process of public mvolvemem such as the one described above has inherent

difficulties. Defining efficiency of the public mvolvement process depends upon identifymg a, |

specific objective of the process. There is no real consensus’abbut ‘what this objective is

The connotauons mherenf in terms hke pubhc mvolvement or parucxpauon are high]y A

B variable Wthh as Wengert (1976) pomts out, result in a situation where neither normative _ '
- nor empmcal theories apphcable to-the topic have been formulated " 73 Also, much of the ' -

“content of ))(_in‘creased literary activit_y in the 1960's and 1970's dealing with public

involvement has paid little heed to other earlier political ideas, and analyses and to empirical

in voL_ing f or pohtical parties. It is also a mechamsm for mmorm_es 1mpacted by a spec1f1c ¥ .

‘ , o LA
proposal tgsprovide input so that public agencies can weigh this with regard to the agency
mandate and social responsibilities. -

-

*Wengert, N., "Citizen Parucxpation Practice m Suarch of a Theory," Naturdl

Resources Journal, 16 (1976),- 23
Ibid., p. 24. -
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Perhégs the greatest obstacle to developing a well defined public participation th.eory is
concerned with determining how people or groups perceive the whole process of participation.
Percep-tions are closely tied to motivation, ,which-is gencrally individualistic in origin but can
also be associated with group}notiva_miom-Because motivations are felativcly complex, the

..

behaviour of individuals and groups (1o a lesser extent) stemming directly from motivation is *

Frmara

.difficult to predlct As Wengert (19763 sté\@ in. most situations, the best explanations must

rely on the weakest component of sc1em1f1c method, inferences, and c1rcumstanual

o “y
4 .

evidence"."* " 4 g s

Wengert (1976) also discusses five roles for ‘pari‘icipat\ion in terms of how ﬁ%};’ :
4

perceived. They are: "(1) participation as policy. (2) participation as strategy, (3)
participation as communication, (4) “pavnicipation a¢ conflict resolution, and (5) participation

as social therapy"."® Since partiﬁ*ipauon can fulfill quite different roles, its partlcular

/

apphcauon w1ll obvlously depend upon Lhc chosen role in any case. In the B.C.F.S. the stated
. AN
role is essentially communication.”’ In the Nelson Watershedithe regnonal B.C.F.S. action has-

ﬁad to. the use of participati(‘)n as conflict resolution d%.inc}gded in Figure 3.3."1‘0 develop -
program's of pu'blic involvement-and };éve them atcepted by and incorporale;i into establis;;ed
institutions, requires a legal basis. The legal basis for public involvement is d‘iscusscd in the
F ollowing section. ’

3.10.5 The Legal Basis for Public Participation
There have been a number .of investigations (see Morley (1975) ana Lucas (1976),

‘among others), to determine if legal grounds existéd in Canadian common law for public
. 0 ’ . *

-

partiqip_ati’dn. The most common answer was that there were no grounds, except for a few cases
R} . . ’
of legislation-that described some ambiguous form of public involvement (e.g., B.C. Ministry

“Ibic., p.25. . - A C
“ibic., pp. 25-27. ' " : e .4
‘A-~sey, F.W., "Resource Managemem in British Columbia,"” in Integrated -
Management of Resources, Proceedings of a conference Nov 2-4, 1978, Vancouver,
Resources Industries Programmes Centre for Commumg Educatlon University of

‘British Columbia. ' a

. L/
Y /
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ot

of Forests Act 1978 Section »4(c)). Morley (1975) leed in his executive summary the results of
hlS research mto the leg..1 aspects of public pamcxm:mn His findings are as follows:

(1) the Canadlan legal system (comprised OF %deral and prov1nc1al statutes as well as
common law) does not guarantee the citizen a right to participate in public and private
decisions concerning resource development and management; (2) in the Canadian legal
system, the common law allows the citizen t0 be heard by the décision making

apparatus which affects him, and allows him to make claims for compensation; (3) in
allowing this, the legal system is reactive since the plaintiff must prove damage. Legal
redress can only occur after ,;,he fact. As a result, this limited recousse has not proved

to be an effective tool for participation; (4) where the public is marginally involved

(i.e. given the opportunity to present their views to a board or some other

authoritative body), this is done in the form of public hearings. Public hearings are
structured, one-way forms of communication, and do-not constitute an adequate

forum to assert environmental nghts (5) in the body of federal and provincial £S5
legislation examined, the convening of a public hearing is a discretionary power given
to the mmlster or official, not a requirement; (6) the exercise of this discretion could
intensify polmcal CoONtroversy surroundmg any one issue because of a lack of formal ~
channels to express legitimate discontent: and (7) the public has very little access to

the formation of environmental policy through the conduct of public hearings as
structured under the. present fi ederal and provmc1a1 legislation.” >

Lucas ( 1976) agrees with Morley % findings, wheri he writes, "a selective rev1ew\9f Canadian - . -

)

federal and provincial environr’r{?ma] legislation i a"full review of case law suggests that
~ o

citizens' rlghts to parucxpate 1:1@&%5 by resome..and env1ronmental management agencies

are not extensive."”’ Lucas als;\;c%%&wdence that suggested agenc1es W1th mandates f or
public participation were not usmg the process or were usmg 1t mef f ecuvely; i

" The legislation on which the public participation in the Nelson Watershed is based is
found in the B.C. Ministry of Fo‘rests, Forest Act (1978), Section 4(c); the ministry -"under the

dlrectlon of the Minister must.. plan the use of forest.and range Tesqurces of tbe/Crown so

s

£

Lo’

that...other natural resource values are coordm;@d and@nte'grated‘ in consnltanon and

ng1

.

cooperation wnh bther mlmsmes and age¥cies of the Crown, and with the pnvate sector.

Narrow interpretation of the wording suggests that there is no provision for pubhc
' 4

................. - ‘

”Morley‘WCG ;"The Legal Framework for Public Pamc1patlon in Canadian Water”

) Management inEnvironmental Management and Public Participation, P.S. Elder

(ed.), The Canathan Environmental Law Research Foundation and The Canadlan
Environmental Law Association, (1975), 40-41. .
Lucas, A.R., "Legal Feundations for Public Part’lc1patlon in Envuonmental Dec151on
Making," Natural Resources Journal, 16 1 (1976) 102.° .
I bid. '

“Province of British Columbia, ForfstrAct, (1978)," S_ecmon 4(c).

Al
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ﬁl‘

Management in Brmsh Columbia, glven ata conf erencc in 1978 stated that "public

~

participation is not identified specrhcally in the ACL but as menuoned earlier, Sectron 4 (c)
requires 'consultation and cooperation with the private sector’. That includes the public at
large. Also, Sections 8. 9. and 10 will tend to make Forest Service programs resporid 1o public
attitudes."*? It is quite clear from the statements made vthat no specific mechanism for public
participation is prbvided for in the lc‘gislation.

)

.3.10.6 Techniq‘ues Models, Limitations and Usefulness of Public lnvolvement

e

/A superior model of publrcpartrcrpatron is f ormulated by ‘Arnstein (1969) i e her
"Ladder of Citizen Parucrpatlon " whrch is shown m Fégure 3 4 The figure drsplays the
chorce and extent of partrcrpauon avarlable to the publrc gd pubhc of f rcrals One section of

"»n..

' axles prepared by gnlhps et al (1981)

Soczoeconomlc Evaluatton in.Timber Development. P

also discusses a number of pubﬁb“partrcrpatrorrmodels Jﬁb}“gaggesr tha; :thé normal context
. V.‘ i }‘Q \»- v ', .

for selecting the approprlate rung on the participation ladder“%&’%‘o thmk of how to get the

bumaucracy s views and technical 'facts' across to the publrc ina palatable way. However,

w O

. perhaﬁs the more crmcal need-is to hear, understand and accommodate pubhc concerns and

prlormes if discontent is to be mrmmrzed and benefrts ma’)jrmlzed.{_»
. , «

of Citizen Pamczpatton Connor (1977) observes that' '131 most cases where publjc participation

becomes a problem : ‘1@3 bemuse the public agency:
~

(1) does not understand the pubhcs and the communmes it is supposed to serve and

lacks effective linkage with them; (2) does not provide its key planners and decision

makers with accu%/and timely information from its constituency in a usable f orm; .

and (3) does not ré&pond in a visible and timely manner to community concerns,

suggestions andnformation, ** ~

-

g

“Apsey (1978) o . &

hS
“Arnstein, S.R., ""A Ladder of Citizen Partrcrpauon " Journal of the Amerzca;r ;
Institute of Planners 35 (1969), 216-224. - TR

*Phitlips, W.E., L.P. Apedalle M.R. Carrell, and T.S. Veeman, The Role of ™.

Socioeconomic Evaluatzon in" Timber quelopment Proposals in Alberta, Final Repott, -, o
Prepared by I.M.P.A. 81 .T. Environomics Ltd., for the Alberta Forest Servrce JuneZs=i
1981.
"#Connor, D.M., "Models and -Techniques of Citizen Rartrcrpatron, in B. Sadler

Al

[

4 Tn Models and Techmques o
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A summary of participation stages and, techniques can be found in Connor (1974).*¢ Phillips ef

al (1981) explain in sqme detaﬂ and rate 22 of the involvement techniques according to various

L)
’

criterion. *’

A

3.11 A Useful Model of Public lnvolvement

Previous discussion has indicated that the process of public part1c1pat£n needs to
J .
L J
undergo some degree of 1nst1tuttonahzatton However there must be resistance to the

&

‘development of a structure th"s too rrg'id in terms of its-use and eff ectlveness. Envrronmental

_"congg?cts deahng wrth competlt on for scarce resources by mterested partres of ten take ona

R J
multitude of f orms. Bubhc managers mu’st%e prepared»to develop the-approprlate procedure of

~public partrcrpatron f or any gwen srtuatnon By contmumg w1th the use of - parucrpatron '

. ..f ~)) -~ /?_/ .
programs in srtuauons of confhct managers will.learn from thg) m stakds made and will

"

’ eventual]y deve}op the abrhty to qurckly assess a-grven srtuatlon &nd rmplement an approprtate

.a

K '\—/

3 ethods being used then the procedure must also be adaptedpto deal wn‘h the def iciencies. lf

'chang&s\m condmons alter the. chﬁracter of the snuatron mmally assessed ‘then the methods in -
4 . 'Q') : N e .
‘use’ must be adapted to deaL mth ‘the new condmons

In his review of a pubhc parucxpatron program 1rrt1\0kanogan Basm in southern |
B C., O Rlordan (1976) summarizes some of the charactertst{cs that a successful pubhc

1nvolve‘ment program s.hould 1ncorporate . BT ‘ g

1. key mdnvrd\?als i the commumty shOuld be identified and contaeted at the begmnmg of the

‘ studyrto ald in defmmon of stud\ scope and obJectrves : SRR . \ L,i o :'.j;
2. task f 0 ~(g:es should be: f ormed early but be de51gned around a flexible membershlp, for -

«dif f' erent people become mterested at dlf ferent phases of the study, fﬁ‘ o

S

.3, task forces should not have to meet so f requently that their membershlp has no-
i "

opportumtytaw study the issues and to dtscuss them wrth other members of the community;
2

- "Connor DM., szens Participate, (Oakvrlle Ont Development Press, 1974).

\”Phrlhps et al, PP 129- 131 N o

-

b



4. although reasonable cfforts should be made to attract a broad cross-section of the

. commumty to these task forces in practrce only a core of key partrcrpants will remain;

3 e ’

“)
5. the development of an open door policy permrttrng anyone to partrcrpate coup]ed wrth a

good publrc mformatron program will generally unearth the commrtted citizens concerned

| about a spectf ic issue under study; C X

- 6. this (5 above) will avoid the expenditure of ma’npower angd 'reso.urces 'to'coax less
.co_mrnitted citizens on‘to task forces who will drop out after awhile; | |

. . an attempt should be made to gain greater. involvement of lo'cal‘ political leaders at the

municipal and regional levels; o ' _

J

. R N T . - o F
8. the sep’af%&p@‘gf power between the public and politicians it)rould be.communicated at the"

outset o/ﬁ'?he program ' L L .‘ L
G ) '

Y . \ hed

a specrfrc resource, but polrtrcrahs make final decrsrons mvolvmg trade offs between

O

resource management and other needs for the commumty wrthtn budget«constramts
o o \
10. aLshccessf ul pubhc mvolvement program shouid e self - perpetuatrng, for ;t wrll raise the 4

Jevel of community awareness of‘ other issues eertmg in the region.'” '5'/ o

g ’ ) B . * (1\ .

3. 12 An Alternatrve Instrtutrona] Form for Pubhc Agencres . Y
.- f .
Thrs sectron br)ef.ly dlscusses the nature of the proposed alternatrve publrc agency f orm.

i
' .

~ The alternatrve is an expansron of an rdea suggested by Carroll ( 1982) 9o The baslc prermse 1s
9 ‘ .

that the exrstmg publrc agencres must be mtegrated ina way that, redUCes the possrbrhty of .

~ WThere is still consrderable controversy ‘over the extent - that ;nterest groups as. well
as ‘advisory ‘groups should be mvolved in the decision makmg process. Perhaps ithe
best procedure - might be -for the general publrc and- interest groups, to beLpermttted

) through some mechanism, to,reveal their preferences for extra- -market goods. This -

*vapproach is” suggested mainly because the d¥cision maker /will “be _relatively. .uncertain
‘01 biased in his determination. of what is really preferred by - interested - -groups -and -
individuals. The participants must then be able ;to ascertam that their concerns- have
" been heard, . consrdered. and dealt with in the, planmng pohcy formulatro and
decision makmg processes. ;= /h

YO'Riordan, T., "The Public Involvementirogram in the, Okanogan Basm A C

Study, " Natural Resourges Journal, 16 1 (1976), -194- 196 Boe
°°Carroll (19&2) pp. 358- 364, cem ; :

7
. :
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[l

internal autonomy and conflict and instcad promotes an internal intérdisciplinary approach to
planning, policy formulation and decision making. The function of the public agency should be
to evaluate all resources, including cxtra—markelﬂ goods, and‘ the alternatives associated with
them. An effort to remain necutral must be made when developing policies that ultimately lead
Lo operative decisions. \
" Generally, public agencies are ideally suited to interpret politically determined goals,
not the ma'nufacture of its own set of gpals. Thus, Carroll (1982) ind}cates that. "the first and»

most 1mportant thing must bc to make a requirement for dclallcd accountability of policy to the

senior legislative body. " Thls detailed report mlght be comprlscd of social, cconomlc and

f
|

environmental impact analyses:

Public agencies tflat are confronted with the dual problems of management and
"maximization of the social net benefit obtained from publicly owned resources encounter
serious !set backs in the attainment of these goals. The main reason for the set backs is that no
operational method exists thét can adequately determine and incorporate the value of and social
preferences for extra-market goods in the calculation of the net social benef it of natural
Fesourees projects similar to the one proposed for the Nelson Watershed. Soc1al preferences
that are revealed tend 1o be disregarded by the public manager because he perceives that the
information received may not be accurate enough and/or that his personal 'unbiased' value .
judgement is better in terms of planning or decision making, even if policy guidelines are
vague. An acceptabl¢ process of public participation needs to be developed and incorporated
into the public agency. If this can be done then as Carroll (1982) suggests. "it would be
relatively simple to estabhsh the correct procedures for the policy- neutral role of resource
agencies: (1) accoumablhty built in so that the detailed scrutiny of policy can be carrled out,
and (2) a direct appeal for public input in matters of value judgement on resources which must
be allocated outside of the market place."?? | |

“Ibid., p. 362.
“Ibid., p. 363.
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The development of ‘a public agency that could resolve the conflict in the study area
should consider incorporating the features described above. The B.C.F.S. is the obvious target
of such a change but the change in character would not be effective unless the appropriate

public parlicipatbion form is used concurrently.



4. Scenarios, Land Use Alternatives and Opportunity Cost

4.1 Introduction
In order to deal with thq valuation and trade-off problems discussed in earlier chapters

“an opportunity c_o'sl schedule approach was devised. The schedule shows the minimum value of

intangibles which must be attained to justify a trade-off of timber resource use for water and

amenity resource ucs. Ths: schedule was used in interviews to obtain preferences byrgroup. The

scenarios and land use alternatives that make up the (;pportum'ty cost schedules are described in

subsequent sections. In addition, the generalized equations used to determine the opportunity

costs for the schedules are also presented. The assumptions used in the derivation of

-opporlum’ty cost are found in Appendix B. L

4.2 Scenarios
Four opportunity cost schedules are developed, one for each of four scenarios. The
four scenarios are listed as follows:
(a) Scenario #1 -Road Alternative #1
Harvest Period (1982-1990)
(b) Scenario #2 -Road Alternative #1
Harvesyt“ Period (1987-1995)
(c) Scenarip #3 -Road Alternative #?2

Harvest Period (1982-1990)

(d) Scenario #4 ~R.oad Alternative #?2
Harvest Period (1987-1995)
The harvest period totals nine years if the whole watershed is harvested in a f irst sweep
through the area. Twenty percent of the mature and overmature volume is taken from each
sub-drainage area on egch sweep. All four scengrios incorporate a spatial separation of

potential sub-drainage harvest areas. In addition, a temporal separation of the harvest period

84 ‘
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(delay of harvest for five vears) is used in scenarios. 2 and 4. The pine year harvcsl' breaks down
in the following manner on a sub-drainage basis.: ”
(i) Sclous and Ward Crecks -2 years
Scenario #1 -1982-1983
. Scenario #2 -1987-1988 )
Scenario #3 -1989-1990

Sgcnario #4 -1994-1995

(i) Anderson/Feli/Hermitage Cfceks -2 years
Scenario #1 -1984-1985
Scenario #2 -1989-1990
Scenario #3 -1..7-1988
Scenario #4 :1992-1993
(iii) Five-Mile Creek -2 vears
Scenario #1 -1986-1987
_ Scenario #2 -1991-1992
Scenario #3 -1985-1986
Scenario #4 -1990-1991
(iv) Turnstall and E;ght-Mile Creei(s -1 year
Scenario #1 -1988
Scenario #2 -1995
Scenario #3 -1984 .

“Scenario #4 -1989

(v) Lasca Creek -2 years
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Scenario #1 -1989-1990

RN

Scenario #2 -1994-1995
Scenaric ‘#3 -1982-1983

Scenario #4 -1987-1088

4.2.1 Road Alternatives

" There are two alternative road development plans for the Nelson Watershed (see
Appendix B). In the first alternative the main haul road (Class 5)' enters the Selous
sub-drainage from the Salmo-Nelson highway south of Nelson. The road then continues at
approximately the 1,200 meter level in a general north-easterly direction croséing creeks and
connecting all the‘s‘ub-drainagcs. Smaller drainage access roads (Class 6), would be constructed
to access the merchantable trees in each drainage. ln-the second road alternative roads enter
three sub-drainages (Lasca, Five-Mile and Selous) using the smaller sized drainage access roads

’

(Class 6). Most of the sub-drainages in the Nelson Watershed would not be interconnected by
roads and all of the sub-drairfages would be developed by Class 6 roads. -%

', Harvested logs would be hauled down the Class 5 road exiting the walérshcd at the edge‘
of. the Selous Creck sub-drainage, if road alternative 1 is constructed. If.alternativ'e 2 is used
logs would be hauled down the roads exitingbat the edge of the Selous Cre;k, ‘Five-Mile Creek
and Lasca Creek sub-drainages. In both alternatives, except with the logs hauled from Lasca
Creek in road al'ternative 2 which would be boomed to Nelson, t_he logs would be hauled by
truck to Nelson ;'Eor milling. The exception being pulp sized logs which would be sent to the
kraft pulp mill, 50 kilometers distant, at Castlegar.

In terms of total construction costs the second road alternative would cost less.than the _

first road alternative. However, in terms of long-run hauling costs, the higzler adverse grades of

the second road alfernative would lead to higher delivered wood costs; it would also be more

efficient in terms of forest protection if the first alternative, which connects sub-drainages, was
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. constructed. Consideration must also be given to the less environmentally disruptive action of
constructing smaller (Class 6) roads in the whele watershed . This effect would be intangible in

N

Rrature and could only be determined with study and conclusively only by actual construction in
: ' A
the watershed.

4‘.3 The Land Use Alternarives

The land use alternatives that comprise the opp_ortunity cost schedule in each scenario
are described above. Each land use alternative involves the withdrawal of one of the combined
~or single sub-drainages from the total watershed area (17,854 ha;'s) that‘are allocated for
harvesting at some time during the first sweep.

Having two };ossible road alternatives allows for a number of spatial withdrawals. The
“direction of withdrawal 'moves sequentrally from the rrorrh-cast in Scenarios 1 and 2 and from
the south-west in Scenarios 3 and 4. The withdrawals move in these dircctions because the
origin of road construction constrains the sub-drainage that could feasibly be harvested firsr
;md SO on.

Under normal operating conditions, a road would not be pushed into an area unless
harvesting in the area is being considered at some point in time. Since road construction and
maintenance practices would play the primary role in creating disturbances in a particular
sub-drainage, and with harvesting activity generally playirrg only a secondery role, a larger
portion of the intangible costs attributable to development of the areav stems from road
construction and mainrenance. Therefore, pushing a road into an area to extract the timber in a
more distant sub-drainage and then wnhdrawmg it from harvestmg makes little sense on
practlcal terms; if the road could not be closed by Provmcral order because of legal,acuon on

the part of recreation groups, then road construction would again play a maJor role in reducmg

the intangible benefits associated with water that 1s at present relatively free of potential health
Y -

hazards.

7Based on personal conversation with B.C.F.S. personnel.
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By assuming (a) that the road would not be construcied in areas. not allocét?“:d‘for
harvest and (b)“that ihc road would be supcrvx;sed vanhd closed (aflg:f completion of harvest), the
" dual problems of having to consider intangible bcnefits associated wiit‘ﬁ individuals who énjoy
four-wheckl‘ driving: for cxamvplc, and the potential intangible costs (e.g., reduction in water
“'qiiality)'associ‘ated with their entry into the area can be eliminated to some,cxtént. However,
the potentfal health hazard and intangible costs associ:ned with road conéiruction (accidential
fuel dumps, ctc.), maintenance, and harvesting activity, i.e., having men and machines
wquihg nearvcreekg, still exist even if the road were supervised.

In summary, there are six land use alternatives per scenario, iranging from the extreme
of allocating the full.watershed area for timber harvest, to the other extreme of designating the
whole land unit for watershed protection, aestﬁetics and dispersed forms of outdoor recreation.

Beiween these two limits marginal changes (withdrawals by sub-drainage) comprise the

remaining land use alternatives.

4.4 Calculation of Opportunity Cost {Net Present Value)
- The generalized equation that was used to calculate the net present value of harvesting
in a sub-drainage is given below:

¢

1. NPVijk = [TRijk -TOMGijk -(TRCijk -TSCijk)}/(1 + 1)

With the variables defined as follows:

NPV = Net Pre;ent Value (dollars)

TR = Total Revenue (dollars) per year

TOMC = Total Operating and Milling Costs (dollars) per year
. "I;RC = Total Road Costs (dollars) per year

TSTC = Total Stumpage Costs (dollars) per year

i = Scenario Number (#1, #2, #3, or #4)



1

Land Use Alternative or Sub-drainage Harvested
r = Real Annual Discount Rate (percent)

Years, After First Harvest to the Present (1 to 14)

P
1]

Year‘of Harvest (1982 to end of 1995)

,c.
"

The following material describes the calculation of the variables defined above.
Total revenue (annual basis) is calculated using the following formula:

P

TRijk =\LRijk x PCLijk + PRijk x PCPijk

The variables are defined as follows:
TR = Total Rvevcnu\e (dollars)
LR "= Lumber Recovered (mfbm)(see formula below)
PR = Pulp Recovered (see below) .
PCL = Price of Lumber (dollars/mfbm)((SPF Group-Planed) (Annual Average)
PCP = Price of Pulp (dollars/adf)(Air Dried Bleached Kraft) (Annual Average)
i = (defined above)
j = (defined above)
k = Year of Harvest (defined above) -

-

The lumber recovered from a given volume of wood is defined as follows:

1) LR = NxLRF x(1 -0.5D/G)
The variables are defined below:
LR = Lumber Recovered (mfbm)
N = Net Volume (m?) (G -D)
LRF = Lumber Recovery Fac?br for Soimd Logs (mfbm/m?)

see Appendix B for the LRF of individual tree species

89
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U\
I

Decay Volume (m*/tree) (2.5% of G)

G = Gross Volume (m?)

‘The air dried pulp (10% M.C.) recovered from a given volume of wood is as
follows:

2) PR = m?’green wood, approximately 50% loss in the pulping process and 6% in
the bleaching process (sec Appendix B).

3) PCL and PCP = the prices used for lumber and air dried pulp appear as in Table

4.1.

The second variable of the generalized formula in (1_.) above cc;r‘lcerns
operating and milling costs (TOMC). The assumptiéns associated with the
operating costs are found in Appendix B. Average operating and milling costs for
.each harvest year are listed below (see Table 4.2):

TOMCijk = LRijk x AOMCLIijk + P}}ijk x AOMCPijk
. Ead

,The variables are defined as follows:

TOMC = (defined above)

LR = (defined above) ‘

AOMCL = Average Operating and Milling Costs for Lumber ($'s/mfbrﬁ)
AOMCP = Average Operating and Milling Costs for Pulp ($'s/adt)

1 = (defined above)

(defined above)

]
k = (defined above)
| fhe stumpage charged to the harvesting cbmpany is based upon the stumpage
appraisal system now in'placq in British Columbia. The formula to determine the

stumpage value of wood harvested (pulpand saw) is presénted below:
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Table .4.Y. Lumber And Pulp Prices

JI
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NS Dollars

Year of P Dollars
Harvest L - /MFBM /ADT
D AN e 1 .
1987 153.75 ‘ 550.00
- 1983 57 194.75 615.34
<= 198405 266.50 " 688.44
DA LR 307.50 770.22
N, 1986 Y e - 389.50 861.72
1987 Y 348.50 964.09
. 1988 ¢ : 430.50 1078.62 !
1989 512.50 1206.76
1990 " 594.50 1350.15
1991 642.10 1510.59
- 1992 693.47 1690.00
1993 658.80 1890.77
1994 711.50 2115.40
1995 768.42 2366.71
Table 4.2 Average Operating And Milling Costs ’
Year of Dollars Dollars
Harvest /MFBM /ADT
1982 150.00 - 350.00
1983 168.00 392.00
1984 . 188.00 438.00
1985 210.00 490.00
1986 235.00 548.00
1987 263.00 614.00
1988 294.00 686.00
1989 329.00 768.00
1990 368.00 859.00 ¢
1991 412.00 961.00
1992 461.00 1075.00
1993 . - 516.00 1203.00
1994 577.00 s 1346.00
1995 645.00 1506.00




)
5

c. TSCijk = §VSijk x VSHijk + SVPijk x VPHijk

5

!

The variables are defined below:
) N
. + " TSC = Total Stumpage Costs (dollars)
SVS : Stumpage Va]ue of Sawlogs (dolh;irs/m’)
SVP = Stumpage Value of Pulplogs (dollars/m?)
VSH = Volume of_ Sawlogs Harvestéd (m?)
VPH = Volume of Pulplogs Harvested (m’j

i+ = (defined above)

o

i = (defined above)

-
I

(defined above)

The following equation demonstrates how the stumpage values are calculated.

The equation is'ised by the British Columbia Forest Service to calculate the stumpage

| \

rate for wood harvested ”

.G
~N

1) SVSijk = CRijk -(PCLijk -(PCLijk/MPR))
Y
The variables are defined a8 follows:

SVS = (defined above)(equation also applies to pulplogs).
CR = Conversion Return = PCLijk -AOMCLijk
. PCL = (defined above)
. AOMC = (defined above)(units changed to dollars/m?)
MPR = Margin for Profit and Risk = 1.20 (20% of AOMCL)
i = (defined above) e |

j = (defined above)

92
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k = (defined above)
The stumpage values derived are presented in Table 4.3. _» -
Total road costs are also calculated and are included as a scparate variable
in the net present value equation. This is done to allow subtraction of total
stumpagé costs from the total road costs. If thé total stumpage costs are larger
than the total road costs ihcn the difference is subtracted from total revenue. In
this chapte{ two different road alternatives are described .- The formula used to
calculate LQI;] road costs is as follows:
d. TRCijkl - TRCCijkl + TBCCijkl + TCCCijkl

- -

The variables are defined below:

TRC = (defined above)(dollars) .

TRCC = Tétal Road (Cla.ss 5 and 6) Construction Costs (dollars)

TBCC = Total Bridge Construction Costs (C!ollars)

TCCC = Total Culvert Construction Costs (dbllbrs)

I = Road Altcrnative (#1 or #2) s
1 = (defined above)

i = (defined above)

k = (defined above)

Total road costs for the two road altdrnatives are presented in Table 4.4.

4.5 Exa'mple of Opportunity Cost Net Present Value Calculation (Selous and Ward Creeks)
The example opportunity cost calculation that follows makes up one part of an
opportunity cost schedule. The schedule that the calculation is taken from is based an Scenario
#1. The célculation belo;v describes the derivation of the opportunity cost (net presént value)

of the first year (1982) of a two year (1982 and 1983) timber harvest and road construction
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Table 4.3 Stumpage Values For Sawlogs(SVS) and l’ulpl"ugs(S\’l‘)

Year of SVSs. R Syp
Harvest ($'s/m’) : (3's/m™» . -
T B iy
Scenario . . © . Scendtio '%’ v
#1 and #3 - ° 0 . #l'and #3° .
1982 o 0.00 : C19.34
1983 0.00 S ns
1984 . , 835 S 1 B
1985 11.35 ' 8 V) ‘
1986 21.92 . (o )
1987 6.73 . $33.76
1988 15.69 : Tr 3794 0
1989 2395 S 4126 .
1990 31.12 . 52.20-
Scenario ' N Scenario.
#2 and #4 . #2.and #4
1987 6.74 33.83
1988 15.98 L 38.01
1989 - 24.03 oo 42,44
1990 31.22 S 47.53
1991 03023 R 53.09
1992 ' 8.1 : '59.42
1993 ; 799 - 66.43
1994 3.89 o . 72.37
1995 ; 0.00 S '80.92

woods operation in the Scloué and Ward Creek sub-drainages.
1. NPVijk = TRijk_-TOMCijk -(TRCin -TSCijk)/(1 + r)x
2. §103,375.72 = 1 188 391.59 -936 776.50 -(174 109 —31‘416.42)/(1.05)l

a. i= Scenario #1, Road Alternative #1

b. j = Selous and Ward Creccks Harvested

c. k = Year éf Harvest is 1982

d. x = Years After First Harvest to the Present is 1
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¢. 1= Real Discount Rate = 5%

TRijk = LRijk x PCLijk + PRijk x PCPijk

$1 188 391.59 = 3 461.09(mfbm) x y153.75($/mfb‘m) '+ ] 193.18(mfbm) x
550.00($/mfbm) |

LRijk = Nijk x LRFijk x (1 -0.5Dijk/Gijk)

sec Appendix B -the LRF is species variable

see Appendix B -the PR is specics variable -

TOMCijk = LRijk x AOMCLij/k"?+ PRijk x AOMCPijk | |
$936 776.50 = 3 461.09(mfbm) x 150.00($/mfbm) + 1 193.18(adt) x 350.00($/adt)
TSCijk = SVSijk x VSHijk + SVPijk x VPHijk

$31 416.42 = 0.00($/m*) x 14 619.84('m’) + 19.34(3/m*) x 1 624.427

SS\’Sijk = CRijk -(P.C.Lijk -(PCLijk/MPR))

-5.38(8/m*) = 0.00($/m’) = 0.92($/m*) -(37.80($/m"*) -37.80($/m*)/1.20))
a. CRijk = PCLijk -AOMCLijk |

b. 0.92($/m’) = 37.80($/m*) -36.88($/m")

SVPijk = CRijk -(PCPijk -(PCPijk/MPR))

19.34(8/m*) = 35.71($/m*) -(98.21($/m") -(98.21($’/m’)/1.20))

a. CRijk = PCPijk -AOMCPijk

b. 35.71(8/m*) = 98.21($/m?) -62.50($/m?)

TRCijkl = TRCCijfcI + TBCCijkl + TCCCijkl

($)174 109 = 134 939($) + 27 419($) + 11 751($)

The net present value (1982) determined above when added to the net present value

determined for 1983, totals $284 520.18. This valuc is found under the Timber Harvest (8's)

column in Table 4.7.



Table 4.4 Total Construction Costs_

<

Year of : Dollars Dollars
Harvest . (Alt.#1) : (Alt.#2)
Scenario Scenario

. #1 and #3 #1 and #3

1982 174 109 496 045
1983 194 793 554 759
1984 189 413 " , 156 893
1985 ‘ 211 914 ' 411 759
1986 -~ 475 099. 375 324
1987 - 531 540 118 441
1988 808 897 132 512
1989 664 693 248 551
1990 743 659 278 079
Scenario Scenario

#2 and #4 #2 and #4

1987 ~ 305 200 , 869 527,
1988 g 341 457 972 827
1989 ' 332 025 275 022
1990 371 470 721 782
1991 832 810 N 807 529
- 1992 931 748 207 617
1993 1 417 931 . 232 282
1994 . 1 165 154 - 435 690
1995 1 303 575 487 450

4.6 Socioeconomic Impact of the Land Use Alternatives

For each land use alternative or withdrawal of land from harvesting there are two
potential effects or monetary costs involved; the‘ first is the loss in net present value that the
company would experience and the second is the socioeconomic costs iﬁvolved “with' the loss of a
pprtion of the wa[efshed wood supply.

The calculated socioeconomic coét consists of the los of income spent in the Nelson

locale by forestry sector workers. I't is assumed that the wood supply lost because »f withdrawal
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doces not allow the pulp and lumber mills inv slver 1 pro.cssing 1o operate at full capacity. This
j .

Tesults in greater unemplovment that is a certain percentage of the mill and woodiands workers
normally cmployed. The percentage of lost jobs is dependent upon the volume of timber lost by
withdrawal as a percentage of mill (pulp and lumt;cr) capdcity. For this scenario to be feasible
an assumptiqn must be made t‘hat the mills are dependent upon the ;valcrshcd wood to operate
at least in the short-run at full capacity, i.c., the extra volumé required is not cconorﬁically
available elsewhere in the Kootenay Lake T.S.A. Further, if the wood is physically available, -

the total cost of harvesting and transporting the wood would force the company in the

short-run to raise its price for processed wood to recover the increased costs of production. In

the existing competitive domestic and foreign markets this price change may result in a decline

in demand for the company's pulp or lumber. If the rules of supply and demand are applied in
this situation, the corﬁpany experiences an increase in its wood inventories. What is more likely,
since most forest sector companics generally maintain large inventories of wood. is that there is
a loss in jobs over a period of time. Thus, in either casc, there is a reduction in the number of
individuals employed in the forest sector.

‘In addition to the jobs affected in the forest sector, thcllinka‘gc cffect of jobs created in
other sectors by the existence of forestry sector employment and activity must be considered. If
forest sector jobs are lost, then a given multiple number of employees in other sectors can be
assuryd_@ lose their jobs. This increase in unemployment also results in the loss of income
spent in the Melson locale. In terms of 'spinoff" effects or costs resulting from the loss of jobs
in any localized area oné may add up these costs to the national level. However, because of the
conditions existing in the Nelson Forest Region, the socioeconomic costs are only calculated for
thc Regional Districi of Central Kootenay (see Plate 4.1) for which an economic profile has
been completed.

The monetary and sdcioeconqmic costs, i.e.,the loss in company income and forestry

and peripheral sector income spent in the R.D.C.K., is presented separately on the opportunity

cost schedule so that a more explicit picture of the costs of withdrawing land from harvesting
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for a short period of time may be scen by the individuals interviewed.

4.7 Calculation of Opportunity Cost (Sociocconomic Impact)
The following material describes the generalized equations uscd to calculate the net
income effect of withdrawing portions of the Nelson Watershed from harvesting. The

-

generalized formula that is used to to calculate the income effect is defined below:

1. WEijk = (NAYDIijk x TILijk)/(1 + 1) X : y
The variables used in the equation are defined below:
NIE = Net Income Effect (dollars)
NAYDI = Net Average Yearly Disposable Income (dollars)
TJL = Total Jobs Lost (nurﬁbcr of workers)
I, _i Real Rate of Interest (percent)
X = Years After First Harvest to the Present (1‘ to 14)
i = Scenario Number (‘3#1, #2, #3or #4) s
j = Land Use Alternative or Sub-drainage Harvested
k- = Year of Harvest (1982 to end of 1995)

Thg: derivalion of NAYDI can be scen below:

a. NAYDI = NAYI -(NAYI x 0.5)
The variables are defined as {ollows:
NAYDI = (defined above)
NAYI = Net Average Yearly Income (dollars)

The derivation of NAYI is as follows:
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1) NAYI = GAYI x (1 + 0.1)! -(GAYI -0.2)

The variables are defined as follows:

NAYI = (defined above)

GAYI = Gross Average Yearly Income (dollars) i

Tables 4.5 and 4.6 below describe the data that was used to determine the net income
effect for the four scenarios. The net income effects based on this data are also shown.
4.8 Example of Opportunity Cost Socioeconomic Impact Calculation (Selous and Ward Crecks)
The calculation shown below deals strictly with the income effect that 1s created if
forestry sector workers and workers in linked sectors are unable to work. The g’iample
calculation illustrates the socioeconomic (net income effect) effect of withdrawing the timber
of the $elous and Ward sub-drainages that wou be harvested in 1982.
1. NIEijk = (NAYDIijk x TILijk)/(1 +.1)

($)419 074.56 = (9 907.2($/year) x 42.3(man years)/(1 + .05)°

3]

Note, 1982 salaries were not discounted because the payments would be spread over the

whole year. Following years were discounted.

a. NAYDI = NAYI -(NAYI x 0.5)

b. ($)9907.2 =19 814.4(8) -(19 814.4(8) x 0.5)

c. NAYI = GAYI x (1 + 0.1) -(GAYI x 0.2)

’d. ($)19814.4 = 24 768(%) x (1 + 0.1)° -(24 768($) x0.2)

All of the assumptions with respect to the calculations above, i.e., harvesting, volumes

Ietc., may be found in Appendix B. The example calculations above make up only a small part
of the total opportunity cost schedule. The results for all four séeﬁarios are displayed in Tables

4.7, 48 4.9, and 4.10. Graphical presentations of the tables above are found in Figures 4.1,
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4.2, 4.3 and 4.4 below. These figures allow for a comparison of the net present value and net ‘

income cffects of the four scenarios.

4.9 The Use of the Opportunity Cost Schedule

The opportunity cost s'&hcdulcs calculated show the benefits in terms of net present
value and net income effect of diﬂ"crcn% timber harvest plans. The choice " a less extreme
harvéstirig plan (i.e., lcaving' out some sub-drainages) implies incurring an opporlu;l{ly cost of
timber revenues forcgone. If d({cision makers decide to Ieave a sub-drainage unharvested, in
order 10 preserve existing uses, the rational economic basis for such a decision should be that
the bencfits from the existing uses arc at least equal to the opportunity cost of foregoing timber
revenues. The preservation of sub-drainages in the Nelson Watershed would maintain éxisu'ng
wa{tcr and amenity uses. To economically justify preserving a sub-drainage implies assigning a
critical minimum value to these intangibles.

The trade-off described in th opportunity cost schedule can be used to. guide agency
decisions (B.C.F.S.) in defining a harvest-plan which maximizes net benefits. The assigning of
a minimum value to intangibles is of course the difficult part of the process and in the absence
of a precise vélﬁalion technique depends upon value judgements by B.C.F.S. decision makers.
The method of establishing the trade-offs described above is felt to make a contribution
towards effective decision making. The trade-off can be used to focus discussion by the
planning team or in other public inp‘ut‘processcs. ;Fhe schedule was used in an interview

procedure with members of the planning team. The interview procedure is explained in Chapter

5.



5. Interview Procedure

5.1 Introduction
In order to investigate the land use trade-offs in the Nelson Watershed an interview
procedure was undertaken in Nelson, British Columbia in May, 1982. The following sections

describe the interview procedure used.

5.2 Interview Procedure-Outliné
An outline of ihc interview procedure is set out below:
1. Interview Introduction
2. Background Information Questionnaires
a. Group
.b. Individual
3. Educau’on'
a. Nelson Watershed Resources Overview
b. Assumptions used in Determining Road Construction and Harve‘éting"Costs
c. Socioec‘onomic Characteristics Overview i
d. Nelson Watershed Conflict Issues Overview - -
4. Evaluation of Trade-offs
a. Intrc;duction
'b. Opportunity Cost Schedule and Scenarios
¢. Schedule Land Use Alternatives
d. Choice.

The following sections expand upon the foregoing outline.

110
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5.3 Overview of the Interview Procedure

Representatives of interest groups, government and industry that have concerns over

the use of the Nelson Watershed are'idcmificd and interviews set up with them. The interview

technique used is left flexible so that varied conditions. i.e., different personalitics, situations,
cte., could be dealt with casily, during the course of the interview.

After a bersonal introduction, the topic under investigation is described to the
individual along with a statement defining the interview content. This procedure amounts to a
briel’ description of steps 2, 3 and 4 outlined in the previous section. Following the introduction

-~

questionnaires are administered to the interview participants.

54 Background.lnformation Questionnaires

" To obtain information on the background and concerns of the individuals and groups
involved, two questionnaires (see Appendix C) are filled in by the interview '.parlicipants. The
first is orieméd towards the individuavl and the second to the interest group, government agency
or firm the individual represents. The purpose of the individual questionnaire is to reveal some
important aspects of the background and nature of the responding individual. The
quesuonnalre is also used lo discover what the individual thinks and fecls about the land use
issues of the Nelson Watershed as they relate to the individual and to other groups. Indmdual
views of the most socxally beneficial way to use the Nelson Watershed's resources are also
elicited. Thus, by completing the questionna:fre, ascertainment of whif an individual chooses a
particular land use alternative on an opportunity cost schedule might be clarified. Ultimately,
the individual' questionnaire attempts to re\;eal personal motivations, biases and preferences '
that influence the choice of a land use alternative, why the individual belongs to a.particular

¥ .

interest group, etc., and his or her interpretation of its aims. Those individuals interviewed are
also asked to complete th group questionnaire. Use of the group questionnaire assists in

revealing why there are differences in the choice of a land use alternative. The group

questionnaire is also used to reveal aggregate group aims, policies of public agencies or
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[ J
objectives of firms that th.e representing individual believes exist at the time of the interview.

There are two additional objectives of both questionnaires. The first is to determine the
extent to which interest group aims are heard by public agencies or firms from the point of
view of the interest group or alternatively by the public agency or firm. The second is to
discover how, and to what extent, intcrest_ group aims have been incbrporalcd into the plans,
policies and decisions of public agencies and industrial firms from the poimlof view of the
interest group or alternatively from the perspective of the public agency or firm.

In summary, there are two overriding objectives of the questionnaires. The first is to
determine whether and to what extent, if at all, the institutional ar;d more importantly the
public involvement problems discussed in Chapter 3 exist in the research area at the present
time. These problems are generally associated with planning, policy formulation and decision
making with respect to public land use} decisions. Second, there is a need to determine‘the social
preferences for extra-market goods of the groups involved in the Nel_son Watershed land use

conflict.

5.5 Educatioﬁ
| I'n order to bring the imérview participants to a reasonably consistant level of
information on the Nelson Watershed conflict and resources, an educational process is used.
This process involves four diff erent types of information. The first uses a map folio to enhance
visualization of the wide range®* of characteristics of the Nelson Watershed. The folio includes
~a colour coded description of the Nelson Watershed in terms of its:

1. topography, |

2. timber types,

3. recreation capability,

4. water and roads,

5. mining potential,

**Maps available on request from the author. N
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6. ungulate capability,
7. waterfowl capability,

8. fish capz;bility, and

9. soilé capability.

The second part of the educational process uses a bar graph to provide information on
the assumed nature and effect of disturbances in the Nelson Watershed. The bar graph (Figure
5.1) depicts the rclau’vé ordinal importance of nine different categories as they would be
affected by reductions in watershed area allocated for harvest; the bascline bcing full x'valcrshcd
area allocated for harvest. An important assumption made in developing the graph is that the
benefit (+,+ +) or cost (-,--) derived stems from withdrawal of timber that is slated to be
cut. For example, if har\/cstiné and road construction gocs ahcad in the watcrshed and water
quality is reduced then benefit can be gained by excluding timber harvest from part of the
watershed. The line bisecting the middle of the graph indicate;s the present situation regarding

“the proposed harvest of the watershed. If Jand in the watershed iswitﬁdrawn this change would
effect the ﬁine different categories in either an intangible or tangible way. This effect may be
negative or positive. For example, withdrawal of watershed land would reduce the net present

value of the harvestable timber crop from the firms viewpoint within a certain value range.

Therefore, withdrawal has a tangible negative effect. On the other hand, by reducmg the area

available for timber harvest some sub-drainages would not be disturbed by road construction

and harvesting activity. The quality of the water produced in these sub drainages would thus be

mamtamcd at the ex151mg level. In effect withdrawal has an intangible benefit through foregone
development. Another important reason for developing the graph was that although harvesting ’
might be excluded in a particular sub‘d;ainage, the area does not immediately become

designated forg single use, i.e., for water production and protection alone. The main reason

for this condition being that landscape aesthetics and recreation uses would still be of

importance in the watershed.
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3

Thc' third part of the educational p;rocess provides a briefl éociocconomic profile of the
City of Nelson and surrounding area. By carrying out this process those people interviewed are _
made more aware of the socioeconomic characteristics of the area and the role the forest
resource plays in the arca. The fourth part of the process is used to refresh the pariicipants
memory as to the major issues surrounding the Nelson Watershed conflict. ‘

By providing the kinds of inforrﬁation described above, the information gap that
sometimes exists at Fhe outset of many conflicts among individuals, groups, public agencies and

firms is reduced. More informed decision making may be the result.

5.6 Evaluation of Trade-offs

At the outset of the evaluation of watershed trade-offs, most of the rﬁajor assumptions
with respect to harvesting, costs, revenues, employment, etc., are Idescribed so that a clearer
“picture of how figures (e.g.. net present value) are derived could be provided for the individual
being interviewed. To reduce confusion on the part of those individuals asked to make land use
choices, the number of scenarios and land use alternatives in each of the scenarios is kept to a
minimum.

Figures 5.2 to 5.5 display in graphical fashion the ideas discussed in Chapter 4 on the
development of an opportunity cost trade-off approach. Placing land use aluternatives in a
schedule employing a map that shows the al_ternéti\vcs. illustrates to the individual being
interviewed the potential trade-off s be;ween unpriced and priced goods in the short and
imermediate-_run. The intermediate-run is cbnsidered because of the element of individual time
‘preference associated with resource developments. In two 6f the four séenarios the temporal |
element is ipcorpora[ed by delaying t_he start of :road construction and harvesting activity for a
period of time. The interest in taking this approach is to determine if individuals developing |
laﬁd use plans, policies and decisions and those individuals directly affected by those plans,
decisions and policies have neutral, positive Or negative time prefefences with respect to

resource developments in their local area. Their I‘éSpOﬂSCS might also give an indication of the
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emotional nature of the issues surrounding the Nelson Watershed land use plan.

After going over all the steps described above the interview participant is encouraged to
ask any quesl.ions on points that were not larificd during the first part of the interview. The
individual is then asked to make a choice of a preferred land use alternative for two of the four
scenarios. Only two of four scenarios :;;E\c}_)oscn because depending upon the land use

alternative chosen only oné of the two road development alternatives is feasible. This process is

developed to add greater flexibility and realism in terms of the choice made.

5.7 Conflict Identification

“Given the deadlock in the conflict over the Nelson Watershed of importance here is thé
dctc.rmination of the nature of the c%nflict" and its participants. There are three important
considerations in this regard: the first is the need to determine the extent of the difference in
pref erred.land use alternatives between the pubiic aéencies, interest groups and firms; the
second is the need to ascertain the opportunity cost of preferred land use allocations of the
Nelsonv Watershed betweén the groups mentioned above; the third factor is that the cost of the
Nelson Watershed public involvement program should be established. If the proposed
interdisciplinary planning team for the Nelson Watershed is established and is assumed to
funftion on a long-tgrm basis, then some estimate may be made of tﬁe cost of running the

public participation program. These considerations can be sumfnarized as follows:
Degree of Conflict = AC'-AP : (5;1)
Involvement Efféctiveness = AC -AP/CP (5;2)
(Efficiency Gain) = QPC/CRC

£

where
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AC = average opportunity cost accepted by the public and/or
interest groups or by interest group representatives

on a planning team

AP = average opportunity cost accepted by public agency
personnel or by public agency personnel on a

planning team
CP = cost of inyolvemem program
OPC = opportunity cost of cgnflict
CRC = gost of resolving ‘conflict

As the deg.ree of conflict over a set of issues increases t_hc difference in terms of opportunity
cost between the groups involved will also increase and can be identified by equation 5-1. By
introdﬁcing a consensus developing public involvement process a more eff iciem. allocation of
watér'shed resources may be derived. Consensus building thus has the potential to increase social
net benefit whi&h can be identified by equation 5-2. |

Based upon the discussion above the average accepted opportunity cost of the Nelson
Watershed land use alternative chosen by individuals representing one of the three groups
‘(inlgrest group, public agency and firm) is calCuIateq. The calculation is complemented with ‘
the information obtained from the two questionnaires. The statistically derived average
opportunity éost for each groupvis substituted into the f ormulae defined above. ﬁ"hc formulae
provide an estimate of the degree of groub conflict and resource use efficiency gain possible if

the planning team were to adopt the interest group land use choice.



6. Results and Analysis
/
6.1 Introduction
The results of the iﬁterviews undertaken in Nelson,'.B.C. during Mayv 1982 are presented

below. Those indi;.iduals interviewed reprgsented either one o.f public agency, firm ;.r interest
group and in some cases, were also members of the Nelson Watershed Planning Team. In terms
of resolution of fhe land use confljct over the Nelson Watershed, the piarming team presently
has primary inpgt into decision making and decisions are arrived at by consensus. Eleven
ind'ivid;xals were interviewed, they were r;lembers of:
1. Interest Groups | ‘

a. N.AWC.

b. MS.W.U.

c. Nelson Chamber of ‘(_Zo'mr.nerge

d. Nelsoﬁ,City Council

2. Public Agencies

a. B.C.FS.

b. Water Rights Brénch -

c. Selkirk Health Unit

d. Regic;nal District of Cehtral Kootenay B v

3. Fimm
a. B.C.Timber (Kootenay Forest ’Products DiVision)
6.2 Average Opportunity Cost Results i
The evaluation section of the intérview supplied the\“"rfesu‘lts summarized in table 6.1.
Each individual opportunity cost chosen for a scenariq was a\veraged with others in a given
group, €.g., public agencies, to arrive at an average opportullity cost per' group. Téble 6.2 -

shows the "involvement gain indicator” derived from equations 5-1 and 5-2. This gain is -
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Table 6.2 Involvement Gain Indicator from Greater Public Involvement in
Land Use Planning by Scenario

Scenario o ' Involvement
' Gain Indicator*

Scenario 1 .- " ' (A) Interest Groups - 273.65
' - Public Agencies

(B) Interest Groups - 278.02

. " Public Agencies + Firm p
" Scenario II C (A) . 291.68
S s (B) - | 295.38
Scenario’ III (A) 400.01.
) N (B) 407.28
Scenario 1V B (A) 555.42
' . -l (B) . 560.47

*Note: A coefficient closer to zero indicates an improvement in efficiency conditions. -

* Note: Example calculation for Scenarrio 1 (A)

-7 606 765.67 - 765 541.55 / 25 000 = 273.65

Note: Values used in calculation above from Table 6.1

Note:- The present annual public involvement budget for the Kootenay Lake
T.S.A. is $25 000 and is assumed to remain constant through. the harvest period.

o
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calculated for cach scenario.

T different approaches (A and B) were used to determine the "involvement gain
indicator” in Tablc{6.2. Approach A used the avcrag‘c bopportunily costs of the interest groups
and public agencies w‘hcrcas in Approach B the average opportunity cost used is an average of '

the opportunity cost for interest groups and public agencies plus that of the firm.
6.3 Background Information Questionnaire (Individual) -Results

6..5.1 Respondent Characteristics
Respondent characleristics may be summarized as follows (Questions 1-9, see Appgndix

B):

1. The majority (83.3%) of individuals resided within the city limits of Nelson, whilé the
remainder (16.7%) lived within a few miles of the city.

2. The average length of residence in the area differed éreatly between the groups. The
average for those individuals representing interest groups was 32 years, while for public
agency and firm personnel the average was 12 years.

3. Eighty-three percent of individuals interviewea used piped city water, 8.5 perccni used
surfage springs and 8.5 percent used wells.

4. In terms of age grouf)s, individuals in interest groups and firm were all above 34 years,
whx‘rle 50 percent of the individuals in public agencies were less than 35 years old.

5. Of individuals in interest groups, 40 peréem lived in a city, 40 percent lived in a rural area
and 20 pércem lived in a town during their youth. On the other hand individuals

-represeming public agencies épem their youths mainly in the city. Fifty -seven percent lived
in the city, while 29 percent lived in a town and 14 percent li?ed in a rural area.

6. Occupations of individuals in public age;lcies and firm were all professionally oriented. The
occupations of individuals in interest groups varied. Fourty percent were prof. essionals, 20

’ pc;rcem were:;éif :-employed and 40 percent had technical backgrounds.

$
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7. The length of education of individuals in interest groups varied, the average p‘ost
junoir-high (post-grade 9) education was 6.0 years. Education for the othér Lwo groups
averaged 8.3 years, " \

8. Indoor and outdoor recreation activitics variced for all three groups. The most popular
outdoor activities were hiking, tennis and skiing (d‘ownhill and cross-country).

9. Individuals in all three groups were members of various professional and special interest

organizations.

6.3.2 Respondent Concerns on Land Use
The list of concerns on land use related to the proposed deveiopment of the Nelson
Watershed varied, for all interest groups taken‘togcthcr they were (Quesu‘én 10 open-endegi):
a. the maintenance of the present water quality and quantity;
b. theﬁminimization of logging and road constructior_l damage;
. having the main haul road(s) closed to the general public;
d. the effect of not harvesting on employment and the surrounding community; and
e. prese;vation of the existing, relatively undisturbed, natural environment.
Public agency and firm concerns stated in the queétionnaire (Question 10) are lis:ted
below: |
: a.‘ the preservation of landscape aesthetics in the watershed;
b. that winter access for cross-country touring should be avail.able;
c. the maintenance of the recreation quality of the watershed:; |
d. the maintenance of a high quality water supply;
€. interference with the present operation and futtire expansion of the Whitewater -
Recréalion Area;
f. the management and preservatién of productive forest land for sustained yield timber
production;

. &. the development of a working relationship between professional foresters, .the general
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public and other government agencies;

that sound forest management practices be applied 1o the Nelson Watershed on a
multiple-use basis;

that the productive forest land base of the Nelson Watershed is managed to provide
the maximum amount of social and economic benefits:

the integrity of the watershed must be maintained, i.c., suitable water quality and
quantity must be provided:;

the economic base of’thc arca would be jeopardized by excluding timber harvesting
from the watcrshed; and

the public must be informed about the implications of government policies and firm

plans in terms of forested land in gencral and the harvest of watersheds in particular.

A list of the responses by individuals representing interest groups to the question of

how they thought the majority of the general public wanted the watershed used (Question 11)

were .

below:

that it should remain as it is and only selectively log on a small area:
that it should be developed with caution under strict guidelines;
that there should only be limited recreation in the watershed and the main haul road

should be gated and guarded. if logging were to be permitted; and

that there should be no development of the watershed whatsoever, the people like the

water without treatment.

Public agency and firm personnel responses were varied (Question 11). They are listed

that there should be integrated use of the forest énd water resources, use of other
‘Tesources should be restricted; |

that the va‘st majority do not care as long as the water quality and quantity is
maintained;

the visual effect of logging and roads on the volume of local tourist traffic;
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that the timber values of the watershed must be realized so that jobs are not lost in
local mills but not at thc cxpense of the water supply;

that the watershed should be preserved, there should be no timber development to
maintain water and aesthetic resource values; there are plenty of cﬁher watersheds that
could be developed; and

that a form of multiple-use should be instituied in the watershed.

’

A list of the preferred watershed use for all the interest groups (Question 12) is given

selective logging only;

water production with no logging whatsoever:

.water production and other uses corhpatible with the water resource; and

water production only and minimal access bﬁ/ logging companies if deemed essential .
Public agency and firm personnel responded (Question 12) that there should be:
carefully controlled logging to increase or maintain present levels qf employment and
to increase the recreation pdtemial in the area;

a mixed use approach should be used, i.’é;., prétect the water quality without excluding
timber harvest and recreation activities;

recbgnize water‘ as the primary resource in the watershed, therefore, logging should be
undertaken only under very strict guidelines; ‘W

controlled harve‘sting‘spr\ead over the watershed and te;nporally to lessen the impact;
| there should be direct involvement of those aff ected including technical expertise: and
develop the watershed for all uses, with the primary use identified as domestic water
production.

The most socially beneficial land use for the watershed by interest group representatives

(Question13) are:

a.

b.

water production;

preservation of water quality and quantity; and
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¢. walter production with minimal logging activity.
Public agency and firm personnel responses (Question 13) are listed below :
a. that recreation use should be limited in Isomc way to minimize the hazard of water
contamination;
b. that it should be water production alonc:
c. that there should.bc intensive management of the forest Jand base to produce the most
for least, while protecting the water supply;
d. ' that there should be an attempt by the city to upgrade ilts waterworks to withstand
- minimum artificial and most natural disturbances; and
¢. that there should be continued soil and access corridor studies, the new Timber Supply
Arca Yield Apportionment puts increased emphasis and pressures on the Nelson

Watershed as a timber supply for the Nelson mill.
6.4 Background Information Questionnaire (Group) -Results

6.4.1 Background-Interest Gfoups

The background to interest groups was provided in response to Question 2(‘a-f)_..“:1‘~hcrc '
were three interest groups involved in the conflict over the use of the Nelson Watershed, Fhe
Nelson City Council (7 members) which represented the city and resident interests, the N’elson
and Area Watershed Committee, and the Mountain Station Water Users. The N.A.W.C. had a
fluctuating membership of between 25 to 50 individuals. The third group, the Mountain Station ,
Water Users, had a membership of 16 individuals. A I"e\\:bher interest groups, i.e., S.P.E.C.
and B.C. Naturalists, expressed initial concern over the development plan but dropped out as
the conflict escalated and tﬁe other interest groups formed. -
The‘N.A.W.C. has been in formal exisience since October of _198_0, and the M.S.W . U.

since January of 1981. The M.S.W.U. has met monthly since its establishment and the

N.A.W.C. met monthly ﬁn[il the summer of 1981. An ifnpasse over the development of the
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watershed was reached at that time with the Ministry of Forests. Since that {ime only a
N.A.W.C.‘stcering committee has met on an jrregular basis. The meeting format for the groups
varied. The N.A.W.C. mectings werc open to the public and were conducted. formally. A
consensus was necessaryAto make final decisions. The steering committee met informally-and
the meetings were closed to the public. Generally, the meetings of the M.S.W.U, were run
informally.

The N.A.W.C. was formed as a result of a Ministry of Forests sponsored meeting, run
by Dr. B. Fraser, to discuss projected logging in the ;vatershed. This meeting stimulated the
establishment of the group sponsored by the Ministry of Forests. The M.S.W.U. was also
sponsored by the Ministry of Forests but the‘main reason for its formation was concern over
the proposed logging road location above their springs and wells.

The chief aimé or goals of the N;A.W.C. and M.S.W.U. were:

1. tolearn as much as possfble about proposed logging operations in the watershed;

"2, to make recommendations, based upon the infdrmation gained in (1.) above, to the city
and surrounding residents; | |

3. to take part in the planning of the broject;

4. to monitor all planning and operations; _

5. to determine the proper location of the logging road in the watershed:; and

6. to protect the water supply produced in the watershed. '

The Nelson City Council was mainly concerned about the cost of developing_an alternative

water supply and of upgrading an aging waterworks system. Council members felt that the city

had legal rights to the Qater produced in the watershed.

In terms of group input (Question 2(g-h)), the M.S.W.U. representative felt that it
was only infrequently listened to by publi; agencies wheﬁ the agencies formed policies or made
operational decisions; also the rebresentative felt that the groups input v&as in'frkequently

effective in changing public agency policies and operational decisions with respect to the Nelson

Watershed. On the other hand, the N.A.W.C. representative felt that the groups input was
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frequently listened to by public agency personnel when they developed land use policies and
operati'onal decisions relatkd to the watershed. However, it was felt that the groups input was
\ ‘

only infrequently €ffective in altering public agency policies and operational decisions. At the

present stage in the conflict all of the interest group representatives reported that there were no

#cxamples of incorporationt of their input relating to the proposed development of the watershed

by the pubilic agencies concerned.

Generally, the groups dealt (Question 2(i)) with the Ministry of Forests, Water Rights
Branch, Watef Investigations Branch, Environment and Land Use Secretariat and the Waste
Management Branch. Occasional contact.was also made with the local Health Unit and Ministry
of Energy, Mines and Petroleum Resources. .

The represenfative of the N.A.W.C. expressed a feeling that the members of his group
would want the watershed used for water productioﬁ with tightly controlled logging, access
should be minimized and preferably remain as a source of water only. The latter point was
echoed by the M.S.W.U. representative as the way the group would want the watershed uscd;
6.4.2 Background to Public Agenciés and Firm g

The results of Question 3(c-e) _indicated that tﬁere ié communication or interaction -
between public agency, firm and interest groups f rom the viewpoint of the public agency and
firm personnel, Thirrty-eight percent stated that_ the communication occurred on a daily basis,
26 percent on a weekly basis and 12 percent on a monthly, yearly or as needed basis. The form

of contact was found to be varied and many agencies used a number of means 10 interact with

interest groups. The mos{ commonly used methods of communication were informal meetings

. and telephorte conversations. Public hearings and personal correspondence were the next most

frequently used. Formal meetings were used the least.
Public agency and firm personnel felt’(Questiqn 3(f)) that the group they represented
frequently and occaisionally infrequently listened to interest group iﬁput when policy was

formulated. Nevertheless, there was an eqhal split‘between frequently and ir}«frequently in terms
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of their agency listening to interest group input when makinﬂg operational decisions. There was a
simil'ar split ovér the question of how well the agency or firm responded to interest group input
by incorp(;rating it into policy form. On the other hand, the majority of those individuals
interviewed responded that their agency or firm f requently reactéd to interest group input by ’
attempting to incorporate it into opcratioﬂal decisions. The remainder felt that this attempt at
incorporation did not occur.

There were at least one or two cxamples given (Question 3(g-i)) by agency or firm
representatives interviewed that indicated their group incorporated interest group input into
decisions and policies or it significantly affected them. Thirty-eight percent of the interviewed
individuals felt their égency or firm policies or mandates directly allowed for the inclusion of
interest group 'aims into policies and decisions that were developed. Thirt‘y-eight percen't‘ stated
that their were policies_ or mandates to iﬁdirectly incorporate interest group input and

twenty-four percent said none existed at all. All those responding in the affirmative believed

that the option to allow public involvement was politically motivated.



7. Discussion, Conclusions and Recommendations
7.1 Introduction
In this [inal chapter results are discussed, some conclusions drawn based on the results
and some brief rccommendauons made toward future avenues of work. The discussion focuses
on the differences in opportunity cost arising from the evaluation step of the interview. Bases

for these differences are found from examination of the questionnaire results.

7.2 Discussion of the Results

The opportunity cost and questionnaire results presented in the previous chapter
provide some insight into the reasons for the land use conflict over the use of resources in the

. -

Nelson Watershed. There is an indication that wide differences in land use preferences exist
between the three groups involved. The extent of these differences or the degree of conflict can
bee seen by examining Table 6.1. Average opportunity cost in the four scenarios for interest
groups is considerably larger than for the other groups. This difference indicates that the
minimum value or critical value of the water and ... resources in the watershed is much
higher for the interest groups than for the firm and public agencies. The significance of this
result is the relative difference in size of opportunity cost between the groups, where the
opportunity cost for the public agencies and firm are closer as compared to the interest groups.
A preference for a tlmber based land use )”or the watershed may be seen in the low opportunity
cost chosen by the pubhc agency group and firm. The va]ue-of the water and amenity resources
in the watershed vis @ vi: ‘mber is much lower.

An attempt was made to determine whether or not the value of the respective resources
examined in the study changed over Lime, i.e., whether or not implementation of the harvest
plan was delayed for five years, and in what direction. A comparison of scenarios 1 and 2 and

scenanos 3 and 4 by group shows that there is a change in the average opportunity cost over

time. Interes[ group opportunity cost rises by 4.4 percent for Scenarios 1 and 2 and by 31.0

131
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percent for Scenarios 3 and 4. Public agency opportunity cost declines by 15.0 percent for
Scenarios 1 and 2 and by 31.0 percent for Scenarios 3 and 4. Firm opportunity cost at zero does
not change over time.

The direction of change suggests that public agency and firm personnel value present
Iusc over future resource use, and that interest groups will accept a larger opportunity cost in
the present to 6btain a prefcrr;ed form of land use in the future. Firm opportunity cost is zero
in all cases which is a strong indicator of the high value placed on the watershed timber as
opposed to water and amenity. The importance of the water and éménity resources to interest
groups, the importance of timber to the firm in the’short— and intermediate-run as an
unsubstitutable input of production, and the ir-nportance of the timber, water and amenity to
the public agencies as sources of employment, revenue and various intangible benefits are all
illustrated to some degree in Table 6.1.° |

.The results of the questionnaires provide some insight into why the objective (land use)
differences occur. The 6bjectives of the groups ipvolved were mentioned previously.
Differences in these objectiveg and the methods used to reach them, if focused upon a
particular set of issues, tend to result in the development of conflict. These differences are a
function of individual physical, social, and economic characteristics. Group characteristics of a
similar nature also have an impact on t|he differences that arise. Constraints of an institutional
nature impact on individuals, groups, public ageﬁcies, and firms as well. The sources of the
differences are easy to describe’in a general wéy but are difficult to specify because of the
complexity of the parameters involved. The questionnaires were used to better define some of
the more general causal factors that influence the choice of land use pattern by groups and

individuals.

7.2.1 Participant Survey
Two main points fall out of the participant survey results that have some bearing on

the objective differences. First, there was a signi¥icant difference in the average ages of the
. , -1dg :
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indiv.iduals involved. The indiyiduals representing interest groups were generally older than
those in public agencies. Furthermore, the length of residence in the Nelson Watershed area of
those individuals representing interest groups was almost three times that of the public agencies
ana firm personnel, The sgcond point of interest is related to the environment (city, town, or
rural areé) in which the individuals lived in during their youths. Sixty pcrcém of individuals in
interest groul;s spent their youth in a mainly rural setting compared to forty-three percent of
public agency reprcsg:matives. Educational levels were similar although the public agency
personnel tended to have slightly mére than two’ years post junior-high level education than
interest gfoup members. “

The age difference, education Iével, length of residence and the kind of aréa spent
| during youth all have a varied i.nfluence on those involved in terms of the land use that is
preferred. It is impossible to say, without further study, exactly how lhese‘faclors influence
those individuals. Perhaps, of most importance here are the significant differences in the
- characteristics and backgxound of the individuals involved. These diffefences may contribute to
the degree of the land use conflict and to the length of time it persists.

The issues that polarized the different groups have been listéd in the previous chapter.
However, there is some use at this point in the discussion in pinpointing the main theme of
each group to better understand their stated objectives. The interest groups see the maintenance
of the existing form of land use as the preferred land use choice. If timber harvest were to
proceed as proposed then strict guidelines must be enforced 16 ensure the existing quantity and
quality of the water supply and amenity resources. The interest groups also realized that the
choice.they were making would have spinoff effects on other areas and individuals other than
whom they represented. waever, their responses to how they thought the majority wanted th-
watershed used were quife similar to their own preferences.

The main problem and reason for land use cohﬂict"was that the interest groups views
were Spll[ over whether or not their input was havmg an effect on policy formulation, plannmg

and operational decisions in general and specifically on the Nelson Watershed proposal.
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Nevertheless, the groups agreed that the input was rarely ef fectivé in altering pfcviously formied
decisions or plans, and would be the same for the Nelson Watershed proposal. The general
fecling prior to the development of the planning team was that the involvement pro‘cess was one
of tokenish and not consultive in nature as suggested by thedB.MC.F.S. At the present stage in
the conflict all of the interest group representatives felt that they‘ were ignored insofar as final
decision making was concerned.

;ublic agency concerns were more varied mainly because of the array of mandates and
responsibilities that constrained them. Nonetheless, they did express the wide range of
constraints that impinge on public agency personnel in dealing with imeresl groups, the general
public, and the privaie sector, and that it is difficult for public agencies to resolve resource use
conflicts because of these institutional barriers. Some agencies were more or less in agreement
with the interest groups over timber developrheni but felt that it could only commence if |
sufficient precautions were taken. The B.C.F.S.. of all the public agencies, was the most
constrair. by its mandate and yet most involved in the conflict. The B.C.F.S. had to resolve
the conflict of using the f orest Tesource for the direct and indirect benefit of British
Columbians concurrent with minimizing the cost to interest groups by so doing. Firm'qoncerns .
were mainly with the security of tenure and the supply of timber in the watershéd.”Pl:xblic |
agency and firm responses to the land use alternative they thought the public wanted again
reflected a broad range. They differed little from the'ir own notion of alternatives although,
greater consideration of amenity and water resources was evident. The public agencies and firm .
involved indicated that water and timber production were the primary resources for use in the
Nelson Watershed.

The problem most evident was that the pub‘lic»involvement mechanism in place through
the d'evelopment of the land use conflict was inadequate and inappropriately used. Therefore,
even though some flexibility existed in ghe relative positioifs adopted by the groups involved,

the involvement mechanism did not aid in resolving, or reducing, the degree of conflict. An

*Presently (mid 1983) the Nelson B.C. Timber mill is operating ‘but is onl‘y
producing small quantities of lumber; efforts to sell the mill have occurred recently.
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opbportunity for an eff ieiency gain in resdurce use was therefore lost,

Public a.gency personnel regularly communicated with interest groups on a very
informal basie. This form of public involvement was generally felt to be sufficient to deal with
' miner conflicts over resource use prior to the Nelson Watershed proposal. In addition to the
abgvc{ agency personnel felt that they listened to the input from interest groups and modified
their decisions policies, or plans accord'ingly. Spme agency personnel felt that this involvement \
and flexibility did not occur often. |

In"é_eneral, the majer problem surrounding the Nelson Watershed and resulting conflict
are as follows: |
1. the emotional nature of the issues involved;

2. the constraining mandates (e.g., majority versus minority groups) of public agencies;

3. the difficulty of determining trade-offs between priced (timber) and non-priced (water

;

/
and amenity) goods; and

4. the existance of a consultive public involvement mechanism that is unsuited or

' insufficiently flexible to deal with major localized land use conflicts.

7.3 Conclusion
The issues listed and the statements of the 'besi' form of land use by each group show

that there are substantial differences in opinion between the groups involved in the confljct.
The author feels that theee differences form the basis of the opportunity cost difference. Thus,
opportunity cost may be used 10 measure issu.e differences. Opportunity cost also identifies the

‘ extent of conflict and the potential for gain from public involvement of the appropriate type. A
. trade-off mechamsm can be develope< that uses the opportunity cost values derived as critical
values. The values can then be used in the pubhc involvement process to illustrate the potential
cost or benefit of a particular land ,us:.e dec1310n; Judgement then is necessary to determine if the

value of the water and amenity resources is greater than the critical (opportumty cost) value of

foregomg timber harvest of a particular spatlal and temporal type.
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In lhie study the intangible .‘zalues of watcr and amenity have been defined as being

-equal [5 the opportunity cost of fore.: g Liinber ha.rve"st. Althpugh the aifferences in Table 6.1
are nel statisticallyfanaiytical (small sample size), they dQ indicate that wide differences in la’nd
use ‘preferencc do exist between groups. Hence, they do identify the degree of conflict (X
million dollars). Therefore, a need for discussion through public involvement is indicated.
Reduction in the degree of confh'et has the potcnfjal 'to lead to an efficiency gain. in the -

: allp_cafion and use of eesources in the Nelson Watershed. |

Nevertheless, public involvement can only aeﬁiey{e so much in terms of isssue
&identification as through the qliestionnaires. The ﬁlanning teain has erogressed to a similar

point as wel&.\“{hat is needed and ;s Jeveloped in this study is means of quantifying conflict
that has the potential f er the mis-allacation of resources and a priori reducing social net
benefit. Quantification of conflict leads to a Pareto-improvement (see Table 6.2) by allowing
decision makers-and other individuals involved in conflict to attach a pecuniary value to the
Nelson Watershed intangibles (mininum critical value). A better understanding of the nature
of the trade-offs inyolved in any decision, plan, or policy development involving the ‘trade—of f
of market and non-marke\;: goods is then possible. Two main observations can be made based on
the results found in Tabfe 6.1. First, the average opportunity cost accepted by the thfee main

| groups varies W1dely The ranking is the same for each scenano INTEREST GROUPS (e.g.,
Scenario 1-$7.6 million) > PUBLIC AGENCIES (80.77 mxllxon)> PUBLIC
AGENCIES+FIRM (80.66 million)> FIRM ($O 0 million). Second, public agency and flrm
personnel value present resource use ( timber harvest) Patterns more hlghly than future use
patierns; also, interest groups will accept a larger opportumty cost in the prz. .. "o obtam a
delay in the proposed watershed deveiopment. These differences provide an inc’ .ion of the

-

widely dxff ering perspecmves and constraints, both mdlv'dual group, and lﬁsmuuonal that -
exist, and how difficult it is to move towards eff1c1ent and equitable resou’ce use. The benefits

of public involvement are to find a harvest plan which recognizes, through the use of

opportunity cost, the differences in group preferences.
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7.4 Recommendations
There arc a number of interesting problems that were not possible to deal with given

the scope of the study and the complexity of the of the subject investigated. Much of Lhc

RN

discussion mdxcatcs support b\ the author for citizen or public pamcxpauon and rcvcaled
preference in market/non-market goods trade-off situations. However, this support is
diminished by looking only at sclcci group representatives. Mcasuremeﬁl of the spatial and
temporal preferences of the general public and other interest groups for various land use
alternatives in vthc Nclson Watcrshed is necessary to further ret:ine the study and resolve this
problem. Further research to resolve this problem might take the form of expansion in the
scope of the questionnaires. A large number of questionnaires could be sent out randomly to
individuals living in the affe::ted area to determine how\they would like to see the area

developed. In addition to this approach, questionnaires could btsent out to individuals in

concerned interest groups, public agencies and firms to dete p{efcrences for the use
of the Nelson Wétershed. The collection and use of this information wouSsLimprove the
knowledge and planning of the individuals on the planning tcam and consequently the social net
benefit derxved from the use of the timber, amenity and water resources of the watershed.
Questionnaires could also be sent out periodically to reassess the prefcrenccs of the general
public and cmzen represematwe groups 1o see if there had been any change in their pref erences
concerning the short-and intermediate-run use of the watersheds resources. However, this
would be a costly means of obtaining public input and may reduce the overall eff1c1ency gam
derived by the use of that partxcular form of public mvolvement mechamsm Some effort might
be made as the planning process continues to utilize a questionnaire to determine public and
interest group preferences for land use and/or for proposed land use plan alternatives
developed by the planmng team.

Another limitation in thﬁe study is the use of only one real discount rate (5%) to

determine the opportunity cost values. A sensitivity analysis that uses'a range of real discount

rates to derive land alternative values for the opportunity cost schedules might also be
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developed. The sensitivity analysis would allow individuals and groups to observe and choose
between a greater array alternatives than those developed in the stu’dy. A more sophisticated
econometric model that derermines prices for various forest products would also provide an

increased degree of reliability in the prices used to calculate opportunity cost.

A methodology similar to the one used in the study could be used as a tool to assist in
the resolution of other local or regional forms of land use conflict. For example, the Province
of Alberta is presently emermg a phase in the use of its umber resource where Timber
Development Areas are proposed that would commit the remaining f orest reserve to timber
production. The existing state of land use planning and public involvement in the province
should be examined so that the increasingly complex economic, social, and environmental issues
and conflict that will likely arise out this. development may: ‘be dealt with effectively. Alberta
presemly has surplus economlcally availab.c timber relative to the rest of Canada. However
this condition also puts the province in the unenviable position of having to deal with the
pressure to der/elop the timber resource at the expense of other less tangibly valued resources
mentioned in the study.

Well developed and thought'-out forms of 'open' land use plann% and ‘public
involvement need to be devised to assist in the reduction of land use conflicts over natural
resources in Canada. A policy recommendation based on consideration of these issues is for

involvement to use opportunity costs of timber to aid in the fiovement towards a more efficient

allocation of resources.
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Appendix A

Table A.1 Nelson Forest Region N.S.R. Forest Land by Site Class (ha.)

Site Class

Forést Cover Type Good Medium Poor Low Total

N.S.R .

P.S.Y.U.'s 9942 95807 63294 2948 171991

T.F.L.'s ' 1550 6861 1631 - - 10042

Recently Disturbed N

P.S.Y.U.'s 6172 34410 6105 10 46697

T.F.L.'s Brush 3041 8805 1251 - 13097

P.S.Y.U.'s 174 754 12790 - 560 20578

T.F.L.'s . - 64 . 322 15 oo 401

Totals

P.S.Y.U.'s 16288 137271 82189 3518 239266

T.F.L.'s 4655 15988 2897 - 23540
* Grand Totals ' 20943 153259 85086 3518 262806

Source: B.C. Ministry of Forests, Forest and Range Resources Analysis Technical Report, 1980,

p. 465,
N

\

|
N
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Table A.2 Nelson Forest Region Forest Industry Activity

144

Item 1960 1964 1968 1972 1976 1977

Log Production( '600 m?) 2935 4520 5925 6416 5917 6661

Lumber Production(MMFBM) 622 958 1255 1359 1254 1411

Number of Sawmills Operating 268 204 159 97 130 119

" Veneer Mills 1 1 3 '3 4 4
Plywood Mills - - 1 -2 2 2
Source : Ibid., p. 467.
~ Table A.3 Nelson Forest Region Existing Ecological Reserves

Name of Location Ecological Size
Reserve (ha.'s)
Number

Mount Sabine 19 7.9

Columbia Lake 20° 32.4

Ram Creek 26 121.4

Lew Cr.-Mount Hadow 31 815.0

Evans Lk.-Valhalla Range 32 185.4

Goosegrass Cr. Drainage Basin 56 2185.4

Total. -6 3347.5

Source : Krajina, V.J. and T. Carson, Ecological Reserves in British Columbia, (2nd ed.)

(Victoria, B.C.: Ecological Reserves Unit, Ministry of the Environment, 1978), various pages.

-
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~ Table A.4 Nelson Forest Region Utilization of Wildlife

145

Estimated Hunting . Effort (days) Value Per
Hunter
- day(8's)
Species 1979 1985 1979
Elk 49218 65000 27.65
Bighorn sheep 1737 2500 42.73
Mountain goat 600 1000 22.26
_Grizzly bear 1896 - 1750 23.85
Moose 17319 22500 31.57
Cougar 1100 1100 9.15
Deer 68806 70000 18.45
Caribou 52 50 20 33.71
Upland game birds - 20000 25000 9.15
Black bear 11200 15000 9.15
Waterfowl 10000 10000 10.56

Source : Ministry of Forests Technical Report, p. 484.

Table A.5 Nelson Forest Region Distribution of Water Districts

Water District

Number of Watersheds

Drainage Area(sq. km.)

Cranbrook 6 2240
Fernie 3 90
Golden i » 9 170
Grand Forkes ' 5 500
Kaslo 5 460
Nelson 59 1690
_Revelstoke 6 120
“Total 93 5270

Source : Ministry of Forests Technical Report, p. 486.
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Appendix B

\_

Purposes for Public Participation from Resource Agency Perspective

1.

2.

To ensure that the public interest is served by a resource dcvc]opmenl proposal and to
document thal service.

To corroborate, legitimize, and even bu‘ild support for internally developed positions about
local preferences and relationships.

To minimize future operau"onal COSIS. | . s

To minimize conflict and manage potential discontent.

N

To minimize public intervention. .
;oo _

"General Perspettive Purposes
5 Q .

T?ensure accounlébilily for the public interest on t.hc part of government
To develop a clear expression of what the public preferences are and the
acceptable tradeoffs in the case of competiu’o’n objecu'ves.

To brmg all options to the attention of decxsxon makers

Toi 1mprove the quality and represcntatlveness of mf ormation about technical coefficients,
costs and benefits, especially those that are difficult to measure and those that imply .
compensation. |

To improve the éonsciousness, involvement and commitment of the public to development.
To inform the public about available options and to imbrove the quality of public

articulation.

Basic Principles of Public Participation

1.

A high degree of integrity on the part of éovernmem must be seen as well as applied in the
structuring and treatment of public inputs. |

The public must know what it is part1c1patmg in (for exampic, i+ the public being involved
in a decision or in an education program or both?). o

Firm positions, especially on the part of government, but also on the part of citizens

should be avoided as long as possible to minimize ego damage and loss of face during ¢

o ' 147



1.
2.
3.

4,

148

process of convergence toward a broadly acceptable decision (effective contributions are
inhibited and decision taking time is lengthened when important actors or groups must
eventually capitulate)..

The more dependent the success of a timber development proposal is on public support in
achieving the ‘objectives, the more thorough must bé the airing of public }ssues and
contributions.

Public participation is more objectiv; and helpful, the more prof. essiénal are the inputs.
Participation is more effective the less the hierarchy in the process, or the more direct thg
communications beiwcen government and;f)ublic;

To infer a-right directidn from puBlic participation requires expr.ession by the various
affinity groups within a communi'ty such as unemployed or underemployed people, youth,

merchants, service industry operators and senior citizens, as well as nominal leaders and

self -appointed spokespersons.

PR

. Procedural Parts of the Participation Process (regardless of the choice of options) -

Assess the local social and political situation.

Select the right extent of participation for that situation.
Execute various participation techniques.

Monitor the situation to know how it is going.

Source: Phillips, et al, The Role of Socioeconomic Evaluation in Timber Development Proposals

in Alberta - Final Report, for Alberta Forest Service (1981);122-125.
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Table B.1

Central Hypotheses and Laws of Bureaucracies

A. Central Hypotheses .

1. Bureaucratic officials (and all other social agems) seek to attdin their goals rauonal]y

2. Every official is s:gmflcantly motivated by his own self-interest even when acting in a
purely official capacity. .
Every organizations social functions strongly influence its intebnal structure and vice versa.

B. The Laws

1. Law of Increasing Coﬁservatism. All organizations tend to become more conservative as
they become older, .unless they experience periods of very rapid growth o+ internal
turnover. .

2. Lawof errarchy Coordination of large-scale activities wnhnut markets requires a
hierarchical authomy structure.
Law of Increas'“xing Conserverism. In every bureau, there is an inherent pressure upon the
vast majority of officials to become conservors in the long-run. >

4. Law of Imperfect Control No one can fully control the behaviour of a large orgamzauon

5. Lawof Dxmmlshmg Control. The larger an organization becomes the weaker is the control
over its actions exercised by ‘thgse at the_ top.

6. Lawof Décreasing Coordination. The larger any organization becomes, the poorer is the
coordination among its actions.

7. Power Shift Law. Unrestrained conflict shifts power upward. ‘

8. Law of Control Duplication .-Any attempt to control one large organization tends to
generate another,

9. Law of Ever Expanding Control. The quantity and‘détai] of reporting required by

monitoring bureaus tends to rise steadily over time, regardless of the amount or nature of

the activity being monitored. .
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10. Law of Counter Control. The greater the effort made by a sovereign or top-level official to

control the behaviour of subordinate officials, the greater the efforts made by those

subdi;digiates to evade or counteract such control,
11. Law of Free Goods. Requests for free services always rise to meet the capacity of the
. producing agency.
12. Law of Non-Money Pricing. Organizations that cannot charge money for their services

must develop nonmonetary costs to impose on their clients as a"means of rationing their

outputs.
13. Law of Progress Through Imperialism. The desire to aggrandize breeds innovation.

14. Law of Self-Serving Loyalty. All officials exhibit relatively strong loyalty to the

N

-organization controlling their job security and promotion.

%

15. Law of Interorganizational Conflict. Every large organiztion is in partial conflict with

every other social agent it deals with. e

16. Law of Countervailing Goal Pressures. The need for variety and innovation creates a straim '
toward greater goal diversity in-every organization, but the need for control and

coordination creates a strain toward greater goal consensus.

Source: Downs, A., Inside Bureaucracy, (Boston: Little, Brown and Company, 1967),

i

262-263.

Note: many of the Laws can be applied to private organizations as well.
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Table B.2
Resource Agencies in British Columbia
1. Ministry of Foresls
a. Division:
P
- 1) Information Services
2) Stratégic Studies .
3)'a Administration

Systems Services
Training Services
Engineering
Range Management

. s
Timber Management

!

l_nvenlory

.‘10) Valuation

11) Planning

-12) Protection

13). Researca

Ministry of Lands, : arks and Housing

1)

Survey and Land Records Branch

e 2) Parks and Outdoor Recreation Division '

Ministry of Environment

a.

Branch:

>1)

5

2

Fish and Wildlife Branch

Marine Resource Brarich

151
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3) Water Rights Branc‘lll

4) Water Investigations Branch
5) Pollution Control Brancl;
6) Pcsticidé Control Branch

7) Surveys and Mapping Branch .

4. Environment and Land Use Committee Secretariat

5. Agricultural Land Commission

[oaY

Ministry of Agriculture
7. Ministry of Energy, Mines and Petrolcun .lesources C 4
8.© Ministry bl Municipal Affairs

94,--}‘.British Columbia Power a?:d Hydro Power Authority

*,.10." Fisheries and Marine Service
..-11. Ministry of Transport, Communications and Highways <

" ** 12, British Columbia Development Cofporation

a RN
R

et M

o

gl

Source: ‘Various pages from the Ministry of: Forests Forest and Range Resotirces Analysis

Technical Report, (1980).. ' < ) .
. s )
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Table B.3

Federal Resource Agencies in British Columbia

1. Department of Fisheries and Oceans .
2. Depar}mcnt of Regional Economic Expansion
3. Environment Canada

a. Cangdian Forestry Service

b Inland v aters Directorate

4. Encrpv Mines, Resources Conservation and Renewab}c‘sﬂmrgy
A _v,‘._ﬂ““
. )\

P 1
oy
Rt %

Source: Various pages from the Ministry of Forests Forest and Range Rcsourcc;%Analysis

Technical:Report; (1980). - ‘Q;);:- e

g



154

Assumptions Used to Calculate the Nelson Watershed Operable Volume ( 1969-1989)
' ki 4
1. Mature operable volume at 1969 _ /
a. based on T.S.A minimum harvesting ages.
b. dqes not include ingrowth.
€. not reduced by constraint other than by E.P.A. (environmental prqpection area) and
E.P.F. (environmental protection forest). |
2. Mature operable volume at 1979’
a. includes ingrowth to 1979.
b. age class volumes advanced 1 class, with 50% volume attributed.
C. no increase was made for ingrowth by increment.
@
3. Mature operable volurhe at 1989
a. includes ingrowth to 1989,
b. volume incréased to recognize volumes avaiable by hé;vesting twilight (near mature or
mature lodgepole pine) types. “

¢. increase mature operadle volume by the amount in, 2.-_‘i'n,_‘some' species and
sub-drainages. Ty

d. in some cases twilight type volumes were added in without increase in meters cubed per

hectare increment. .

€. some areas were assumed to have 2 een selectively cut which altered the volume added

in. - 9
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3) Road, bridge and culvert construction costs inc?ease by 12.0 percent per annum.
g. Stumpage Costs |

1) Stumpage values were calculated using the existing interior appraisal formula (see
Chapter V). A margin for prbf it and risk using 20 percent of the operating costs
plus upset price was used.

2) Road, bridge and culvert costs would generally be subtracted from sfumpage

5 costs. Occasionally road costs were greater than the stumpage costs, the remainder
was subtracted from gross revenues.
2. Net Income Effect

1) An average gross ( 1982') salary of 12.90 $/hour (Regional District of Central

Koc‘jtenay Economic Profile) on an eight hour day (103.20 $/day, 516.00 $/week
- and 2.064 $/montlh) and ;24 768 $/year was-used for the forestry and linked |
sectors.‘ - ‘ -

2) An average net (198'2_) salary was calculated using a 20 percent annual income tax
rate. This rate was aséumed not to change over the harvest period (1982-1990) or
(1987-1995).

3) An average family or individual would spend 50 percent of its disposable income
on basic goods in the local community, i.e., the Kegional Distrjct of Central
Kootenay. The Nefson sawm.i]ljg’,.c. Timber) output capacity as of 1982 was 55
mmfbm pér year and the Castlé_éar-(B.C. Timber) pulpmill capacity in 198,2 was
175 000 airdry tonnes of bleached kraft pulp per year. |

4) Pulpmill and sawmill jobs would be lost at é rate directly p,ro‘portidnal to the - L
amount of wood w.ithdrawnr from harvest all(;:cation in’.a particular sub-drainag;..
The main assumption being that the timber supply was sufficiently constrained
that any reduction in the available.supply of wood would force the mills to run
below capacity which would result in layoffs. | |

5) An employmeht multiplier of 1.5 was used to determine the number of jobs lost in-
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sectors linked to the forestry sector. This cpefficiém was dcfived by dividing the
total number of jobs indirectly slcmming. from forestry sector activity (4 926) by
the total numbc;r of persons employed directly in the forestry sector (3 283). |
6) Employment at the B.C. Timber sawmill at full capacxty was approumatcly
166/day plus 33 in woods operations (20 percem of 166) and 654 ’% the Castlegar
pulpmill. Total employment was determined to be 849/day.
7) Individuals employed in woods operations at the Castlegar pulpmill were not

included because the wood would be harvested by the woods workers of the -

Nelson sawmill only.

Nelson Watershed Harvesting Assumptions
Full operable area of the Nelson Watershed is allocated for harvesting over a nine year
.

period.
Twenty percent of t.hevopera‘ble mature and o, crmature volume in each sub-drainage will
be harvested plus veterens.
Harvesting wilt be carried out during the winter months on sites having excessive ground
moisture and/or erosion hazards. Drier less sensitive sites will be harvested during the fall
months, September through to the end of October. Sites having few soil stability and “
moisture problems will be harvested in the summer.%&%;:per slopes will also be harvested in
winter. | . . o | "
Form of harvést: |
a. Spruce-balsam fir: d‘iameler limit selection cut.

1) (ége classes 7, 8 and 9)
b. Hemlock-eedar: cutblocks to run with contours, narrow and léss than 16 hectares in '

size. |

1) (age classes 7, 8 and 9)
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= ‘
c.  White and lodgepole pine: diameter limit selection cut or clear cut.

‘ 1) (age classes 5 and 6)
d. Douglas-fir and larch: diameter limit selection cut.
1) (age classes 5, 6 and 7)
e. Veterens in immature and spruce stands: selection cut
f. Logging eguipment-emphas‘is on small size.
1) S-B: crawler tractor, 100 H.P. or less, blade eight feet or less.
2)” C-H: crawler tractor, D6 or less, rubber tired skidder on side slopes up to 40
percent.
.3) PI-Pw: asin S-B.
4) F-L:asinC-H. .
.5) Vets: as in S-B. Note on sites a large distance from f;iain landings a F.M.C. 200
C.A. may be used with swing trails. However, the size of landings must not
become large.
5. Slash dispiosall: lop and scatter, no burning.
6. Roads are to be cbnstrﬁied in the late fall and winter months to minimize disturbances.
7‘. Bridges over large and intermediate sized creeks (de.termined by flow volume and rate) -
must be constructed. Main tributary channels must have adequate cross drains (determined
by stream how analysis),

~

8- ‘Reforestation of all harvested sites (container or bare root stock) immediately after

~ . . ¥
. -

horvest in the late spging. . , e



Appendix C

{Note: Use blank page previced at the end of the survey, 1 eatra space 1s necaed; .

1. Place of residence (City or Com%unity)

2. Length of residence in West Kootenay area ) . )

3. In your residence, whit is the source of your drinking water?

{a) piped city water .
(b} well !
(c) spring
(d) other (please specify)
4. Within these four age groupings, piease check the grou: : whigh wouls car-ain
your age. ‘ :
(a) 12 to 34 years . -
(b) 35 to 49 years -
{c) 50 to 64 .. - o
(d) 65 yrs. -~4 ¢ ar e

5.. Please indicate where you spent the ﬁajﬁ‘ y of your firse twenty, years:

Rural Area (less than 1,000 population) not adjacent to a town
or city.
Town (1,000 to 10,000 population) or rural area adjacert to a town.

City {over 10,000 population) or rural area adjacent to a cizy. . -

6. Occupation v,
Education (please circle highest year/grade completed)
High School LR E N AR kI
Teckrical School ] 2 3 4
University 2 3 4 5 6 7 8 g

8.." Pledse 1ist your main interests or hobbies, if any, for each catecory:
Qutdoor '
‘Indoor - ' : . RS

SR

federations, interes: groups anc

9. Mémbership in ‘any associations, institutes,
' years): o

clubs.(give name and length of membership in

Association i) Name Length .
ii) Name’ Length :
Institute i) Name Llength
i1) Name Length .
=
7 ) :
- o 161



10.

1.

(Continued) |
Federation i) 'Name
ii) \Name
Interest Grp. i) Name
or Club ii) Name

162

Length
Length
Length
Length

Do you feel that any of the groups, etc. of which you are a member, have
concerns with respect to the development of the Nelson Watershed? If yes,

please list below their names, major concerns |

main goals:

i) Name

describe briefly) and their

Concerns ,

Goals

ii}  Name

Concerns

Goals

iii) Name

Concerns

Goals

iv) Name~
" Concerns

Goals

In your opinion, how do you think the majority of people living in the Nelson
Watershed area (rural and urban)-would like to see the Watershed used?

v



TN

What land use alternative would ycu like %0 see implemented in the Nelson
Watershed?

)

What form of land use do you feel would be the most socially benef1c1a1 for

the inhabitants of the Nelson’ Watershed Area?
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% _
_ CONFIDENTIAL )
! GROUF, AGENCY €R SIRM SURYEY .

. N o
(Note: Use blank page provided at the end of the survey, if extra space is needeZ)

/
1. 'What is the name of the interest group, Dub]lc agency or industrial f1rm that
' you represent? -
Interest Group . ) R
Public Agency 4
Industrial Firm - | ‘ ,
>1f you represent an interest group, please complete Question #2 betow; 1r not
continue to Question =3, :

2. (a) How many regular members. does your group have?
(b) Approximately how long (in years) has the group formally been in - o,
= .

existence? ‘ : .
(c) Does your group meet on a reqular basis? ‘ .

Yes ____ How Often? - , . '

No . Under what circumstapces do they meet?

- (d} Are the meetings generally run forma]ly (i.e., using a parliamentary

format) or informally? T o ‘ 33
Formally
Informally _ In general, how are they run?

A

(e) Were there any spe 21 circumstances or reasons why your group formed? .

{f) In general, what are the ;erf goals or aims of your group? T

< -

¢ 1'—"-
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ar 7 .‘} @
.os . > .
H . . ,"h A
~ ] w, . e : § . s . V: 8
Vil Zverall, J'ues. ine jrauz Seel 1ts dnpud as: A RN
i : _ ) Frequentiy  Infrequentty  Never ® . Ve
i) Listened to by feso»}rce ) ‘ s : L
. "agencies when. they thrm . VI C oy
palicies? Co : él
. - . L
S i) Llstened to by resource ’ L @
R ) I - agencies when they make
o . . operational decisions? . ) T
iii) Effective in changing = ' -
o resource agency poliqlies? EN N »
iv) - Effective’in changing
resource agency operatiohal
decw\ons.
. (n) Can you give any examples where your group's input«h‘_‘aﬁ been incorporated
Pe s . into. resource agency decisions-and bohmes. or has significantl, )
affected them? . - ) s L
. . - ERIENRY : e ' N N . . MA‘
. 4t — -
) . »
f{) wnat resource agencies does your group gererally deal aitm?
. (a) Mi:istry of Forests . - . “
_(b) “Ministry of lands, Parks and Housing o )
) Lands Branch o - ;
Parks and Qutdoor Recreaflon D1v151oh - -
Housing , . .
- . L (e) Mmlstry of Envire~ -+
’ - Fish and Wild? sirh '
: <™. Marine Resour: “an. o - . % , A
e . - . Water-Rights. £ Iy e T .
? + Water-Investig. nch v .
. - ' : Pollution Cont“_r.o‘ ~och y N
T SR -Pesticide Contiol:Branch * o .
. J © Surveys and “appmgLBrawch S
) : Resource Analysfs B anch .
o N I En\uronment ang La’nd Use Commv o
N S - 3 ee @ T
) S {e) Agrxcu]tural Land ‘Commid¢sion ¢ P . ‘ R {
Toa(f)] Hmlstry of Agmcﬁ]ture P S ! :
- (g) Ministry oF Energy, Mines aanPetroleum . B -
L. : > (h) Ministry’ of Mihicipal Affairs : ‘- : } Wl -7
' ' S ? b Brxtish Columbia. Hydro and Power Authomty v o,
e ’ "j) Flshemes and Marme Service . . ¢ 2 o . -
o . é:} (k) Department of* ifvegmnaT Economic Expaﬂnsio’n oo ;
S T {1) ®0ther (Please szecit :
. . , . -
- N \ ’ . . o '
" A . .
£ - :



*

v 4

@., ‘ o s e

A

. i
f2) mow wou'z wour croup, ac a wncle, like to

see *"e Nelson na'erfnef‘ Jsﬂ‘

Tt

now and in the future? § . )
%
N - Zh
B
' 3. (a) What position do you hold with a pub)ic«‘fagency or industrial firm?
" Y ) . :
N ' “@b) ‘Briefly describe the nature of your job responsibilities.
.
(c) Does your agency or firm, comnxmwate or mteract w1th interest . g;roups7 '
Yes = _ o No ’ i
*[T tne, answer at:0ve was YES piease compiete the remainder of il
ﬂuestxon =3, If ‘he answer was NO please proceed to Question =4.
. ¥ . "
(d),‘\’yhow cfen, or average. does"he commurication or“"‘ln*eraction occur?
. LIS | . . " . .
~ X ' Dailm?,J Co Mont:hiy, Yoo
—j B . v P S - . '
S . ! T
’ b(eexly L . ’: Year]y _ ,”_u_. ’ "
’ ' - (e) ,Hhat form do’ tne'm&orf Ceow
N el ephone ConVersahons _
. L g, , -
3 - "Informal Meet_mgs “‘}M‘,e Formal Meetings :
. Persatal. rorrespondence "
. (f) Overal,l ,uﬁo you, feel Ehat gour p§50urce agency:
i ' s ‘, ' L Frequent]_y Infrequently  Never
~i) Listéns to interest groups. S L .
_;(_E when At formulates pohcwés’ o . _—
l i1) " LiStens to interest groups el Ty
o yheny 19 makes. operatmnal ' )
. . ,“_.d ,é(oaxs" o - I Rod o
’ y R :
. pii )" Y] s to interest group_
- ~ : ) & y trying to incerp- | ‘
Foa £ g Tt into policdes? . 174
N N ) 1Y — o
CR iv) Responds to interest group pee
e . < ~
; g input by trying to incoryy |
: orate it into operationd! >
- decisions?. S JLo—
. . ¥ .
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