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the  needed  immediate  increase in stumpage  rates. 

By capitalizing  these  expendfiures,  Forest  Resources  Inc.  would  be  able  to  fund 
silviculture  from  borrowings  supported by increases in future  stumpage  rates  rather  than 
from  current  cash  flow. 

Under  this  scenario,  the  total  capital  (total  value  estimate)  as  derived  using  the  Leveraged 
Model,  Section VI1 - 2.5, would be modified as follows: 

Total  Capital - - Cash Flow + Silviculture  Exoenditureg 
Weighted  Average Cost of  Capital 

where: 

Cash  Flow + Silviculture = Base  Case - $359.2 million 
High $430.3 million 
Low - $288.1 million 

Capitalizing  these  estimated  annual cash flows by  using the average  weighted  cost  of 
capital of 11 4% previously  determined  under  the  leveraged  model  results  in  the  following 
range of values: 

rn Base  Case Hiqh 

Total Value Estimate Range $2,240 $2,862 $3,483 

implicit  in the above  analysis  is  the  assumption  that  the  cash  flow to service  the  debt 
required to fund  annual  silviculture  expendtures  Yinanced" by  Forest  Resources  lnc. will 
be  paid  through  increased  stumpage  rates. 

Local Employment Impacts of the Forest Industry 

prepared  for the 

British Columbia Forest  Resources  Commission 

Charlotte Penner 
Garry Home 

Ministry of Finance & Corporate  Relations 
Planning & Statistics Division 

February 1991 



Local  Emolovment lmoacts of the Forest Industry 

1. Introduction 

In recent years there has been growing attention in British Columbia paid to  the 
trade-offs implicit  in the withdrawal of lands  from traditional commercial forest 
activities. 

To address this  issue  objectively the Planning and Statistics  Division of the Ministry 
of Finance and  Corporate  Relations has undertaken a number of studies. These 
studies have, as a  common  basis, the goal of giving  policy-makers  valid information 
and insights as to the dependence of the provincial  economy on the  forests, and the 
probable impacts on the  economy of reductions in traditional forest  activity. 

The studies to date, and  others currently  underway, use the B.C. Input  Output 
Model  (BCIOM). This model,  based on Statistics  Canada's Interprovincial Model, 
is a very  rich, detailed specification of the  linkages  between industries in British 
Columbia, and permits consistent analysis of the impacts of specified changes in  the 
provincial  economy (e.g., of a  new  investment  project), 

Despite the  acknowledged  power and usefulness of the BCIOM, it does have a 
number of weaknesses and limitations. These are discussed in some detail in those 
studies which  use the model. Here,  it is sufficient to point out that as a  provincial 
model, it can say nothing about regional and local  impacts. 

This  study has been  undertaken to fill  this  gap. It describes  a method for estimating 
local employment impacts and illustrates its use by determining the degree of forest- 
dependence in  three selected B.C. communities:  Williams Lake, Kitimat, and 
Castlegar. 

2. Methodology 

The most  common approach used  to estimate the local inlpacts of changes in 
exogenous economic activity  is the Economic Base  Method. This method is  based 
on the assumption that the  local  economy is composed of two sectors: the basic 
sector which is driven by exports  from  the  region and the nonbasic or service sector 
which provides  goods  and  services  within the region. Thinking in terms of 
employment, the base employment  multiplier is defined as 

Basic Employment + Nonbasic Employment 
M =  

Basic Employment 

P 
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In practice, M can  be  used  to estimate the impacts on total employment if there is a 
change  in  basic  employment. It is worth  noting that the  Economic  Base  Method is 
equivalent  to a highly  simplified Input Output Model. (The similarities and 
differences  between  the  two methods are discussed  in more detail in Section 5.) 

For any given area under study there is the practical problem of deciding  which 
employment is basic  and  which  is  nonbasic. A number of approaches have  been 
suggested  to  facilitate  this  decision: these include detailed special-purpose  surveys, 
judgement (common  sense), and the  location quotient method.  The latter is  a 
mechanical procedure which compares the proportions of workers in each sector 
with the proportions in  some  bench-mark  economy. For example, if a local  industry 
employs 10% more workers than the benchmark  economy then those workers are 
assigned to the basic  sector. The remaining  workers are assumed  to be fulfilling 
local  needs. The bench-mark  economy  is  normally  assumed  to be some larger 
economy  such as the province or country. 

In this  study there is neither  the time nor the resources  to carry'out a detailed on- 
site  survey,  though  this  would  undoubtedly  be  the  best way  to  make the 
basic/nonbasic  assignment. 

This  study will use  a combination of judgement and an adjusted  location quotient 
procedure. We will assume that all employment in the primary  industries 
(Agriculture,  Fishing,  Trapping,  Forestry and Mining)  is  basic.  This assumption may 
somewhat  over-estimate the size of the basic sector to  the extent  that,  for example, 
locally  produced lumber is used kresidential construction, or locally  grown 
vegetables are marketed in  the grocery  stores. 

Employment in Manufacturing may be basic or nonbasic.  We assume that it is basic 
unless the type of manufacturing is such that it clearly  serves the local  community. 
Examples of this are newspaper  publishers  and  bakeries. 

Employment in the other sectors - Construction, Transportation & Storage, 
Communications & Other Utilities,  Wholesale Trade, Retail Trade,  Finance & j 
Insurance, Real Estate, and the  Services - is assumed  to  be  primarily  nonbasic,  but ! 

these may  be  reclassified  as  basic in two  ways. 

In the  first  place,  Accommodation and Food  Services is considered to be  essentially j 
basic,  driven by tourism (an "export" phenomenon). All accommodation and  part of 
food  services are classified as basic; the procedure for determining the food services 
split  between  basic and nonbasic is described in Appendix A. 

Secondly,  the  Modified  Location Quotient (MLQ) procedure is  used for these 
remaining  industries to identify  any potential basic  activity. In most  cases, it is 
expected  that  this will confirm that these  activities are rightly  classified  as  nonbasic. 
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However. if the MLQ procedure shows  that the local area has a relatively  high 
proportion of workers in one of these industries, the next step is to try to find out 
why. It might be discovered for example that the local area has a military base 
adjacent to it, or a major rail yard, or a university or technical  college. Each of 
these activities  would  result in basic employment because the activities serve a wider 
region than  the local  community. 

The ultimate purpose of this  study is to be able to characterize a community by a 
single number which  will facilitate the analysis of possible  exogenous changes in 
forest related activities. 

One way to do this is to calculate the "Proportion of Employment Attributable to 
Forest-related Activity" (PEF). In principle,  the PEF for a community is determined 
in three steps. 

A. First allocate employment (or labour force) to the following three categories: 

EF = Logging,  Forestry & Wood 
Manufacturing  including  Pulp & 

Paper 
EO = Other  Basic  Activities 
ES = Nonbasic  Activities 

B. Calculate ES 
k =  

EO + EF 

C. Then (1 + k) x EF 
PEP = 

EF + EO + ES 

Observe that 1 + k = 1 + ES/(EO +EF) 

= (EO + EF + ES)/(EO + EF) 

= Total/Basic = M as defined  previously 

Observe also that a simpler form for PEF is EF/(EO + EF). 

The "multiplier" that can  be  thought of as turning  basic employment into total 
employment is 1 + k In words,  the PEF consists of all forest-related employment 
plus  an attributed share of the service sector employment. 
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Examples illustrating this procedure for specific B.C. communities can  be found in 
Section 4. 

3. Data Sources 

There  are a number of sources of data on which to base a study of specific B.C. 
communities. Unfortunately, none of them is entirely appropriate, so for  the 
purposes of this  study we have selected information  from  various sources and 
combined it  to produce the  level of detail needed. 

In the summer of 1990, the Planning and Statistics  Division  undertook a project to 
estimate and  project employment for the rural communities in the province.  Briefly 
stated, this was done by starting with 1986 Census labour force data and then 
estimating labour force by industrial sector for subsequent  years  using sectoral 
growth rates from the B.C. Economic Accounts. These estimates were  reconciled at 
the regional level to figures from the labour force  survey. Further adjustments were 
made for known startups or closures,  always  ensuring that the regional totals were 
reconciled.  (Strictly  speaking,  it was labour force that was modelled  and  not 
employment). 

Although  inexact, we believe that these estimates are the  best  possible starting point 
for the present analysis.  They are consistent with other published  provincial  growth 
rates, and  they can be  estimated for virtually  every  community in the  province. 

Unfortunately,  this  information is  only  disaggregated  into 9 sectors: 

Agriculture 
Other Primary 
Manufacturing 
Construction 
Transportation. Communications & Utilities 
Trade 
Finance,  Insurance & Real Estate 
Services 
Public  Administration 

For the purpose of this  study it was  necessary  to  split  "employment" into 3 parts: 
Basic related to  the  forest,  Basic  not related to  the forest, and nonbasic. The above 
9 sectors need further disaggregation in order to make  this  split.  In particular, 

(i)  Forestry  and  Logging  must  be  broken out of Other Primary; 

(ii) Manufacturing  has to be  examined  much  more  closely,  because,  as will 
become  clear, there are candidates for  all three categories in this sector; 
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(iii) Accommodation and Food Services  need to be split into Accommodation 
Services  and  Food  Services. We will assume that all Accommodation 
Services are basic and belong in the  category EO, and that some fraction of 
Food Services are also basic - the method for determining this fraction is 
explained in Appendix A. Note that these  assumptions may understate EF if 
significant numbers of loggers and other forest industry  workers make use of 
commercial accomodation and  food  services. 

There  are two other sources of labour force/employment data by small area which 
we  have  used to do the necessary  disaggregations. These are 1986  Census data and 
1990 Dun & Bradstreet data. The former is 5 years  old, and the  latter is not as 
reliable as Census data. Nevertheless,  both are more disaggregated  industrially than 
our initial 1990  estimates. Neither Census data nor Labour Force Survey results 
separate Accommodation Services from Food Services: for this purpose it was 
necessary to use Dun & Bradstreet. 

Finally, the 1990  Manufacturer's  Directory  has been used to disaggregate the 
manufacturing  employment. This has  been  done by considering  each establishment 
in the  Directory in turn,  and  then  allocating  it  and  its estimated employees to one of 
the 3 categories on the basis of common sense: 

(i) into "Basic  Wood Related" go  Sawmills, Pulp Mills, Other Wood Industries, 
as well as firms  which  make equipment for logging or the wood industries 
(the  latter would  normally  be  considered as indirect in Input Output 
terminology - here they are defined to be Basic  because the activity is 
assumed to  be entirely dependent on the export of forest products from the 
community); 

(ii) into "Nonbasic" go such  "manufacturing" entities as Bakeries and Newspaper 
publishers  which  nominally  manufacture  goods, but which in the context of a 
small  community are more logically seen as services  to the local population 
and therefore nonbasic: 

(iii) into "Basic  Non-wood Related" go  all other manufacturing. 

In the case of wood-processing  mills, the B.C. Ministry  of Forests provided US with 
confidential employment data for  each mill in the communities  being studied. 

4. Results 

A. Williams  Lake 

This approach can  best be illustrated by means of a detailed example.  Williams 
Lake is a city in the Cariboo Region  whose  economy is dominated by the forest 
industry. There are five permanent sawmills at Williams Lake and a plywood  plant. 

Though the forest industry  is  the  most  important  segment of the  economy,  the 
contributions of cattle ranching,  mining  and  the  tourist  industry are also significant. 

The following table shows the allocation of the  Williams Lake labour force to the 
various sectors of the  economy  and  classifies them as Basic  Wood Related. Basic 
Non-wood Related or Nonbasic. 

Basic 
Wood 

Related 

Forest & related 3,046 
Other  primary & manu€. 
Construction 
Transp,  corn & utilities 
Trade 
FIRE & other  services 

TOTAL 3,046 

Basic 
Non-wood Non- 
Related Basic 

947 
1,013 
1,017 
2,418 

1,168  4,577 

2,115 9,025 

Using the methodology  defined  previously, the Proportion of Employment 
attributable to Forest-related Activity (PEF) can by calculated as follows: 

EF = 3,046 
EO = 2,115 
ES = 9,025 

ES 9025 
k =  - - = 1.749 

EO + EF 2115 + 3046 

( l + k )  x EF 2.749 X 3046 
PEF = = = 0.590 

EF + EO + ES 3046 + 2115 + 9025 

In other words, 59%  of the employment in Williams Lake is dependent on the 
forestry  industry. 

The multiplier  associated  with  Williams  Lake is  2.749. 
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Williams  Lake 

0.40 0.30 Castlegar 
0.25 0.15 0.10 Kitimat 
0.59 0.38 0.21 

0 . 7 0  - 

5. Discussion 

The procedure developed for this  study, and used to produce the results of the 
previous section,  has  much to recommend  it.  We  believe that it makes the best use 
of available data sources relevant to the problem at hand,  and will permit us to  carry 
out similar studies for other communities of interest in  British  Columbia. 
Nevertheless, there are some points  which should be addressed before commencing 
those studies. 

(a) Application of These Results 

In order to use the information developed in this  study it is necessary  to assume that 
the  ratio of the  total employment in a community to the basic  (externally driven) 
employment is a stable and natural "artifact" of the community,  and that if economic 
conditions change, the ratio will be the thing that maintains itself - i.e. employment 
will change in such a way as to maintain the  ratio at i t s  initial stable value. 

There  are at  least  two ways that  one could examine the validity of this assumption. 
One would  be to focus on the changes that have  actually taken place in a particular 
town as the result of the known startup or shutdown of some basic  industry. A 
second way would  be to study  many different communities, to determine if their 
ratios of total to basic  employment  differ  significantly and, if so, to tv to understand 
the reasons why. 

(b) Comparison with  Input Output 

There is some overlap between  the methods and  results of this paper and those of 
an Input Output Model,  but  also some important distinctions. 

. .  

From an Input Output perspective,  "direct"  activity  is  activity  which  makes a product 
or service required to satisfy final demand. Activities  which support direct activities 
by meeting intermediate demands are called  indirect  activities. For example,  a 
sawmill  producing lumber for export  is a direct activity  whereas the logging  activity 
which  produces the logs for the  sawmill to process is called  "indirect". 

In this  study we are assuming that all primary products and most manufactured 
products are  "exported  from  the local area, either directly or after additional 
processing. In this  context then there is  really no local  indirect  activity. The only 
distinction  is  between  basic and nonbasic: the former associated  with products or 
services for non-residents and  dependent entirely on external markets,  and the  latter 
providing  services  to the local community. 

In Input Output studies there is  a  third  type of activity known as "induced.  This is 
defined as activities generated by the  spending of household  income by wage- 
earners. Major  beneficiaries of these  induced  impacts are sectors like Retail Trade 
and Personal Services. In this  study the non-basic  activity is equivalent  to the 
induced  activity of Input Output studies. 

(c) The Boundary  Problem 

Another difficulty is the "boundary"  problem.  This  is  primarily a data problem: the 
different sources of data we have for any  particular  community do not  necessarily 
use the  same community  boundaries,  and the proportions of workers in different 
categories  differ  depending on the  boundaries  used. 

(d) Allocation of  Business and Industrial  Services 

Some  community  services like Transportation, Storage,  Wholesale Trade  and 
Business  Services  really  act in part at least as support for industrial  activities. In this 
study these services  have been allocated to the  nonbasic sector ES which means that 
they are attributed to EF and EO in proportion to the basic  employment in those 
categories.  This  is  probably acceptable as  a  first  approximation and in the absence 
of better information,  but it would  be more accurate to attribute the employment in 
these  services  to  the  basic  industry  which  they  support. 

There  are two ways in  which  this  could  be done. 0ne.would be to have better 
information concerning the  nature of these activities  in the communities under 
study. For example,  how  much  trucking  in  Williams Lake  is for  wood-related 
materials? At present we do not  have this information. A second way of 
approaching this  problem is to  use  the Input Output  database to determine the 
extent to which  various  basic  industries make use of these  industrial  services.  This 
information could then be  used to make  sensible attributions of these  services  in 
multi-industry  communities. 
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(e) A fundamental assumption associated  with  this approach is that each basic job 
supports the sime number of nonbasic  jobs.  However,  it  is arguable tlrat a hipll- 
paying  basic job may support  more local  service  activity than a low-paying basic job. 
One could take these differential effects into account by incorporating the wage 
levels  associated  with  the various industries into the analysis. 

(0 In the study of some communities it would  be important  to  take  into  account  the 
economic activities generated by government transfer payments in the form of 
unemployment insurance  payments, welfare cheques, and pensions. Alternative 
forms of  the latter from private pension plans and savings should also be considered. 
Self-sufficient retired people are a kind of basic  "employment" in the context of this 
approach. This  issue  has been considered  minor enough to be  ignored in the 
communities studied for this report. 

6. Recommendations for Further Study 

1. Continue with data development and allocation for the communities under study. 
In this  preliminary report, we have  utilized a number of data sources,  but further 
research would  improve the quality  of  the data  and the consequent accuracy  of the 
results. 

2. Focus  more  closely on the way in  which this information is likely to be used, or on 
the decisions  which  may be  made using it, in order to ensure  that  the analysis is 
consistent with the  purposes to  which  it's  being  put. 

3. Carry out longitudinal studies of some  selected communities in order  to check 
empirically on the impacts of major direct changes. 

4. Use this procedure on a larger number of British Columbia communities. This 
could  have a number of consequences: from the results side it  would enable US to 
categorize the  communities by their degree of forest-dependence; from a 
methodological  point of view, it could  reveal the influence of other variables on the 
nonbasic/basic  employment ratio -variables such as size or proximity to a larger 
urban  area. 

5.  Extend this methodology to reveal alternatives which  might  exist for communities 
facing  declines in traditional forest  activity. This could be done through 
longitudinal studies of communities  which  have  successfully  reduced their 
dependence on logging, or just by examining  the characteristics of those 
communities which  have  logging  activity  but  which appear to be less dependent on 
it. 

Aooendix A 

1. Modified  Location  Quotient 

The location quotient is a measure of relative concentration or specialization. As 
such,  this method can be  used to determine whether an industry  should  be  classified 
as basic or nonbasic. Workers that are in excess of the norm established by the 
provincial  economy are assigned  to the basic sector of the local economy; all others 
are assumed to  be satisfymg  local  demand. 

Inherent in  this method is the assumption that the province is neither a net exporter 
nor a net importer. In B.C., this  certainly  is  not  true. As a result,  the Location 
Quotient method has been modified to take into account the effect of B.C. exports. 
Provincial  employment  levels were adjusted  to eliminate employment  resulting from 
production associated with exports before the  location quotients were  calculated. 

In this  study,  all  primary  industry has been assigned to the basic  sector. Cereal 
grains, for example, that are produced  in a region are assumed to  "exported from 
the region for processing before reappearing on the shelves of the local  grocery 
store. 

Location quotients were used  to  assist in the allocation of employment  in the non- 
primary and non-manufacturing sectors to  the basic and nonbasic  sectors. If the 
location quotient is not greater than one, then it is assumed that the particular 
industry  services  the needs of the  local  community  only.  If,  however, the location 
quotient is greater  than one, part of the employment may be allocated to the basic 
sector of the economy. If it is clear from other sources whether this extra 
employment should be in EF or EO then it is  allocated to  the appropriate  sector - 
otherwise it  is left in ES, resulting  in a proportional allocation. 

The use of the modified  location quotient in the determination of local employment 
impacts will be described more fully  in  a subsequent study. 

2. Accommodation and Food  Services 

Recent survey  results  published by the Ministry  of Tourism show  the average per 
diem expenditures of tourists on various  tourism  commodities.  According to this 
source, $15.33 is spent on accommodation, $3.35 on groceries and beverages, and 
$13.47 on restaurants and entertainment. So, of the  total amount spent on 
Accommodation  and  Food  Services, P1 = 0.48 is for Accommodation  Services and 
P2 = 0.52 for  Food  Services. 

Dun & Bradstreet publishes  employment data by community  for  both 
Accommodation  and  Food  Services. These numbers are used  to allocate employees 
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(from 1990 data) to each of the two categories. Let El be the number of workers in 
Accommodation Services and E2 be the number of workers  in  Food  Services. 

Job to Output ratios may be calculated using data from the British Columbia Input 
Output Model. The Job/Output ratio is the number of person-yem of employment 
required to produce $1 million worth of output in a particular industry. (In the 
input output model,  "output" is a gross output concept equivalent to shipments or 
sales values.) The  Job/Output ratios are J1 = 23.793 and J2 = 32.152  for 
Accommodation and  Food  Services  respectively. 

As stated before, all of El is basic  and some fraction, & of E2 is also basic. The 
steps leading to the  calculation off follow: 

A. E l + J l  is the expenditure by tourists on Accommodation. 

B. it  follows that they  must spend ( P 2 + ~ 1 )  x ( E l + J l )  on Food Services. 

C. the number of workers that this  much expenditure on Food Services should 
employ is JZ x (PZ+P1) x ( E l + J l )  

D. but  basic employment in Food  Services is f x E2, so 

f = (J2+E2)  x ( P 2 t P l )  X ( E l + J l )  

E. so Food Services is split as follows: 
f x E2 is basic 
( 1-f) x E2 is nonbasic  (serves the local  community) 
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