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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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W E  PROVINCIAL  ECONOMIC  IMPACTS OF A SUPPLY REDUCL'ION IN 
TtlE BRITISH  COLUMBIA FOREST SECTOR 

1. INTRODUCTION 

We were asked by the British Columbia Forest  Resources  Commission to estimate 
the  economic  impacts which  might  result  from  a decrease in the  annual  allowable 
cut  which  would  reduce the supply of inputs to the forest  industry. 

How should one estimate the contributions of various sectors to the  provincial 
economy? The simplest way is just to estimate  on  the basis of in-sector  activity. In 
the case of the forest sector, they  reveal 82% of Gross Domestic Product (GDP) 
and 7.6% of employment  in 1984. 

However, there are other ways to allocate shares of the  provincial  economy, to split 
up the provincial pie so to speak. One other  such way is to take the view that the 
economy is driven by external demands - primarily expork, but also by capital 
investments of business  and  government,  and by other government  expenditures. 
This is the perspective  conventionally  taken  in  input-output  analysis, and input- 
output models are designed to trace and  calculate the contributions of all industries 
in satisfying a particular component of external  demand,  such as lumber  exports. 

As soon as this approach is adopted, it is important to recognize that not all of a 
sector's  activity  belongs to its  contribution. This is a  demand-driven  allocation 
procedure,  and its strictures  must  be  consistently  followed if the shares of each 
industry are to be compared. For example, it is quite appropriate to allocate to 
forestry all of the  economic  activity  which  leads to the export of  wood products. 
However,  it  would  not  be  consistent  to attribute to forestry the wood consumed by 
residential  construction  activities. In the latter case, the demands are made by the 
construction  industry,  and  forestry  merely  supplies  some of the  inputs. 

A previous  study' of the  Planning  and  Statistics  Division  revealed that although  the 
provincial  forest  sector  itself  accounted  for 8.2% of GDP and 7.6% of employment 
in 1984, its total contribution  to the province  rose  to 16.2% of GDP and 15.4% of 
employment  when  indirect  and  induced  impacts  in other sectors  were  included in 
the analysis. The results of the earlier study are discussed in more detail in 
Appendix A. 

1 Sectoral  Review of the British  Columbia  Economy, Ministry of Finance and Corporate 
Relations,  Planning  and  Statistics Division, Quantitative Analysis Branch, October 1990. 



The previous  study was an overview of the British Columbia economy and did  not 
focus on any  particular  industries. The purpose of this paper is to interpret the 
previous  results from the perspective of the B.C. forest  industry  and,  in particular, to 
examine the probable  economic  impacts of a  hypothetical  reduction  in  raw material 
supplies to the forest industry. 

Part 2 of this paper discusses the additional assumptions  which  have been made to 
adapt a demand-driven  analysis to a supply  question, and presents the results which 
follow  from  those  assumptions.  Simply  stated, we make the assumption that a 
reduction in log supply  will  lead to a comparable  reduction in forest-related 
industrial  activity. Furthermore, we assume that the reduction is uniform  across the 
entire industry, and not  localized  with  respect to a particular sector of the industry 
or to a particular  region of the  province.  We  have  not  addressed land use issues; for 
example, we do not  consider the economic  impacts which  may occur in response to 
the reduction, such as increased tourism. 

The British Columbia Input-Output  Model (BUOM) is entirely  based on 1984 data, 
and the previous  study as well as Part 2 of this paper present results  which are  for 
the year 1984. In effect, we  have attempted to estimate what  would  have happened 
in 1984 if there had been  a  reduction in raw materials supplied to the B.C. forest 
sector with no compensating  activity. An obvious  question is just how representative 
are these results for years other than 1984, in particular for  a  more recent year  like 
1989. Part 3 describes  a  simple  method for answering  this  question  and presents the 
results. 

It is important to recognize that this is not a cost-benefit  analysis for alternative 
modes of forest management Neither is it an evaluation of land  use  alternatives. 
Instead, the paper attempts to estimate the possible  economic  impacts  of  reductions 
in traditional forest-based  activities  based on certain simple  but reasonable 
assumptions. 

2. IMPACTS OF A SUPPLY REDUCTION IN 1984 

It is impossible to predict with certainty  what  would happen if supplies  of logs were 
reduced. Uncertainties include the extent  to  which  logs  would  be imported, mill 
activities  would  decline,  exports  would  be  affected, substitute materials  would be 
used,  etc. In the  face of these  difficulties, we have  made  what  seem to us to  be 
simple,  but  reasonable,  assumptions. 

In characterizing our assumptions  and the results which  follow  from  them, we will 
focus on a  hypothetical  ten  per cent reduction in raw materials.  We are not 
advocating  such  a  reduction  nor in any way suggesting that it is under consideration. 
The choice  of 10 per cent is  purely for expository  purposes. 

There  are four  significant ways in which  a 10% supply  reduction will affect  the forest 
sector,  and  through  it  the B.C. economy. The first  follows  directly from the previous 
study. It is assumed that all  forest-based  production for final demand and the 
indirect  activities  which  support  it  will  also  decline by 10%. Consequently,  this 
results in a decrease of 1.6% in GDP and 15% in  employment. 

The second  assumption  and  result is concerned  with  investment in the forest sector. 
Investment  is  a  significant  category of demand in  input-output  analysis,  and 
investments in construction  and  machinery  and  equipment  have  been allocated to 
the  construction  industries  and the producers of machinery  and equipment in the 
traditional  analysis of the previous  study.  However, we  will assume that a 10% 
supply  reduction  leading to 10% less  activity  in  forest-based  activities,  would also 
lead to 10% less  investment by the forest  industries in British  Columbia. This 
assumption  results in 0.1% reduction  in  both GDP and  employment in B.C. in 1984. 

The third effect is concerned  with the appropriate allocation of certain 
transportation and  wholesale markups to the industries which produce the goods 
and  services to which  they  apply.  Assuming  that  a 10% reduction  in  supplies of raw 
materials  leads to 10% less of both  forest-related  activity  and  production of finished 
goods, the transportation and  wholesaling  industries  will be affected.  Recognition 
of these  impacts  leads to a further reduction  in B.C of 0.4% in  both GDP and 
employment. 

The fourth  and  final  effect  arises  because, as was pointed  out in Part 1, some forest 
sector  activity  supports other industries.  Even if we assume that these other 
industries carry on by importing  more  forest  products,  this  forest-based production 
for intermediate demand and  the  activities which support it will  be curtailed by the 
hypothetical 10% reduction  in  supplies.  These  additional  impacts further reduce 
provincial GDP and  employment by 0.1%. 

These  results are summarized  in Table 1 and  discussed  in greater detail  in  Appendix 
B. 

TABLE 1 
Impact of a 10 per cent  reduction in forest-related  supplies, 1984 

(per cent of total  provincial  activity) 
GDP Employment 

Production  for  Final  Demand 
Forest  Sector  Investment 
Transportation/Wholesale Activity 
Production  for Intermediate Demand 
Total 

1.6  1.5 
0.1 0.1 
0.4 0.4 
QJ QJ 
2 2  2.1 



3. EXTENSION OF RESULTS TO 1989 

The best way to estimate the impacts of a supply  reduction  in 1989 would be to have 
an input-output model for 1989. Unfortunately, Statistics Canada will not develop 
such a model  for the province for several  years at least. There are over 300,000 
individual  pieces of data in the BCIOM, and  the  collection,  verification and 
processing of such an immense amount of data takes several years, even with 
computers. 

Approximate update procedures have been used in other jurisdictions to provide 
more current impact  analysis between the major  surveys  required for a  new  model. 
The Planning & Statistics Divison  would  like to develop an updated model using 
these  procedures, but even that task could  not be undertaken in the time  available 
for this study. 

We  have therefore used 1989 information  from the B.C. Economic  Accounts, the 
Labour Force Survey and other sources to estimate the direction aid probable 
magnitude of changes in the 1984 results. 

Simply  speaking, our procedure was as follows. We assumed that the growth in the 
forest  sector's  contribution to the economy  rose at a  similar rate to the growth of 
forest sector exports. Likewise, we assumed that activities attributed to other 
sectors (like  construction)  grew at equivalent rates to their  driving demand 
components. The results  were  constrained by the requirement that GDP in the 
forest  industries  would equal their  observed values for 1989. Indirect and induced 
effects  were estimated by assuming that inter-industry  linkages, after an adjustment 
for price effects,  remained constant. Employment  estimates  were  derived by using 
observed  employment  to GDP ratios  for 1989. 

The results of these  calculations are displayed  in Table 2 below. 

TABLE 2 
Impact of a 10 per cent  reduction in forest-related  supplies, 1989 

(per cent of total  provincial  activity) 

GDP Employment 

Production  for  Final Demand 
Forest Sector Investment 
Transportation/Wholesale Activity 
Production  for Intermediate Demand 
Total 

1.7 1.4 
0.1 0.1 
0.5 05 
Q2 e2 
2 5  2.2 

Appendix C provides greater detail on the data used and the  precise  calculations. 

4. SUMMARY 

We have  extended  and  applied our previous  sectoral  analysis  to  the question of 
possible  supply  reductions  in  the B.C. forest  sector. We have  assumed that the 
supply  reduction would have  impacts  beyond  those attributed to the  final demand of 
the forest sector,  and  have  included  these  impacts in our  calculations. 

Our best  estimate of the  economic  impacts of a 10% supply  reduction  in  the forest 
sector is a 2 2 %  reduction  in GDP and  a 2.1% reduction in employment. These 
impacts are for the year 1984. 

The forest  industries in B.C. follow  significant  cyclical  patterns, and have shown 
relatively  rapid  growth  since 1984. Their shares of sectoral GDP  appear to have 
peaked  in 1987 suggesting that the results  for 1984 would  have  been  larger if based 
on  a  more  recent  year. 

We have  presented  some  simple  approximations which indicate that the  calculated 
estimates  would  have  been  somewhat  larger in 1989 25% for GDP and 2.2% for 
employment. 

There is no time  frame  implied  in  these  estimates:  they are a measure of the total 
cumulative  impact of the reduction in  the  log  supply,  given  the  conditions  which 
pertain in the BCIOM and  based on the  current shares of  the  forest  industries in the 
B.C. economy.  Neither do these  estimates  assess the contributions to the  provincial 
economy  which  could  result  from alternate uses of the  forest  resources permitted by 
the decrease in logging. 



APPENDIX A CONTRIBUTIONS OF THE FOREST SECTOR. 1984 

This Appendix is a summary of the estimated  economic  contribution of the forest 
sector  originally presented in an earlier study: A Sectoral  Review of the British 
Columbia  Economy - An Input-Output  Approach  (Ministry of Finance and 
Corporate Relations,  Planning  and  Statistics  Division,  Quantitative  Analysis  Branch, 
October  1990). 

This study  used the British  Columbia  Input-Output  Model  (BCIOM). The present 
version of thii model  uses  inter-industry data supplied by Statistics Canada for the 
year  1984. Assumptions  and  definitions  relating to the BCIOM  and the analysis are 
presented in Appendix D. 

For the purposes of the following  discussion, the forest  sector is defined to consist of 
the  following  industries: 

extractive  logging  and  forestry; 
wood  mills  (e.g.  lumber,plywood,  shakes  and  shingles);  and 
pulp, paper and  allied. 

Table A1 summarizes the contributions of the forest  sector to the B.C. economy  in 
1984. Note that references to GDP figures are based  on  current,  or  "nominal" dollar 
terms as opposed to constant  or  "real"  dollar  terms. 

TABLE A1 
Contributions of the Forest Sector to the British  Columbia  Economy, 1984 

(per cent of total  provincial  activity) 

I I1 m IV V 

Sector F d  own Other Total 
Indircct & Induced 

Activity Demand Sector  Sectors Impact 

GDP 8.2% 

4.5%  2.5%  8.4%  15.4% Employment 1.6% 

5.0% 2.6%  8.6%  16.2% 



i 

The first  column of the table, Sector Activity,  shows that the forest sector 
contributed 82 per cent of total provincial GDP2 and 7.6 per cent of total provincial 
employment3 for 1984. These figures are the conventional ones for presenting an 
industry’s  contribution  to the economy.  However,  they do not  reflect the “upstream” 
activity in industries that supply goods and  services to the B.C. forest  sector. Input- 
Output models can provide a different view of each  indusuy‘s  contribution to our 
economy by first allocating  final  expenditures on goods and  services  to  producing 
industries, and then by estimating the corresponding amount of upstream  activity in 
supporting  industries. These results are shown in Columns II, III, IV and V. 

Column II presents final demand estimates for the forest sector in 1984.4 The 
interpretation here is that markets classiiied as “final“  accounted for 5.0 per cent and 
45 per cent  of  provincial GDP and  employment  levels  respectively. In fact, almost 
all of this  activity represents wood, paper and pulp  exports. 

The third and fourth  columns  in Table kl represent the portions of the forest 
sector’s  contribution to provincial  employment  and GDP attributed to indirect and 
induced  impacts (see Appendix D for further definition of these terms). 

Column III lists the indirect  and  induced demand impacts on B.C. employment and 
GDP occuring  within the forest sector itself. Note that approximately one third (25  
relative  to 7.6) of the forest  sector‘s jobs are represented in  column m. These jobs 
would  include: 

a  majority of the extractive  logging  jobs  engaged  in  supplying logs to the 
forest  processing  industries  like the wood, paper and  pulp  mills; and 
jobs  in the sawmills  producing  lumber  and  timber that are sold to the 
other wood  industries. 

Column IV in Table A1 shows that the  forest  sector generates 8.4 per cent of 
provincial jobs outside the forest  sector. “Other sector” indirect  and  induced i 
employment  would  include: ! 

i 

transportation service  personnel  hired  to  deliver  logs, wood  chips, 

employment required to  supply  energy  in order to operate machinery  and 
machinery  and so on to the mills; 

equipment in the wood,  pulp  and paper mills;  and 

2 It should be noted that  there is a minor difference between the estimates for 1984 provincial 
GDP as given  in  the B.C. Economic Accounts and the Input-Output  database.  For  consistency 
we have used the  latter  calculations in this paper. ! 

3 Statistics Canada  Labour Force Survey. 
4 Final  demand indudcs total  investment,  government  and export spending on goods and 

services.  Business  spending,  except for investment, is termed  intermediate  demand. 
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retail clerks  hired as a  result of forest  workers  spending their income. 

Summing the Employment  impact  figures  for  columns II (“final demand: 4 5  per 
cent) and III (“own sector”: 25 per cent)  produces the result  that 7.0 per cent of 
employment is contributed by the forest  sector  in  the  satisfaction of final demand 
for forest products. 

It should  be  noted  that  this 7.0 per cent does  not represent all of the employment in 
the forest  sector. As has been  stated, the forest  sector  accounts for 7.6 per Cent of 
provincial  employment  (column I of Table kl). The 0.6 per cent difference (7.6 
less 7.0) represents activities in the forest  sector  counted as indirect effects of other 
sectors  (for  example, the construction  industry demanding lumber). 

We  will attempt to clarify  the  distinction  between the effects represented by this 0.6 
per cent figure  and  those  represented as “other  sector”  impacts  in  column IV. The 
0.6 per cent  represents  employment in the  forest  sector attributed to supporting 
final demand activity  in other sectors  (most  notably,  construction).  On the other 
hand,  the 8.4 per cent in column IV represents  employment in other sectors 
attributed to supporting  final demand activity  in the forest  sector. 

The distinction is therefore that the 8.4 per  cent is counted  towards the total impact 
of the forest sector on the provincial  economy,  while  the 0.6 per cent is not. 

Another important  distinction is the difference  between  the  “Sector  Activity“  figures 
in  column I and the ‘Total  Impact”  numbers  in  column V. 

Column V figures are  the sum of columns 11,111 and IV. Column V represents the 
total impacts of the forest  sector on provincial GDP and  employment  levels - 16.2 
and 15.4 per cent respectively. 

We  can  see that approximately 545 per cent of the total employment  impact - 8.4 
relative  to 15.4 - derives  from  the  indirect  and  induced  employment  effects  which 
forest sector creates in other sectors.  Comparing this  with the fact that only 7.9 per 
cent (0.6 relative to 7.6) of forest sector employment is attributable to the demands 
of other sectors  yields the conclusion  that  the  forest  sector is of greater relative 
importance to other sectors in the B.C. economy as a  “driver”  than those other 
sectors are to the  forest sector. 



MPENDIX B IMPACI'S OF A SUPPLY  REDUCTION - DETAILS. 1984 

B.l. INTRODUCITON 

The objective of this paper has been to estimate the potential impacts on GDP and 
employment  levels that would  occur  due to a ten per cent reduction in the log  supply 
to the provincial  forest  sector. This appendix  provides some details on  the estimates 
presented  in the body of the paper. 

For the purposes of  the  following  discussion, the forest sector is defined to consist of 
the  following  industries: 

extractive  logging  and  forestry; 
wood  mills (e.g. lumber, plywood, shakes  and  shingles):  and 
pulp, paper and allied. 

We will be  assuming  that  a 10 per cent reduction  in the log  supply  would  affect the 
extractive  logging  sector  directly - i.e. result  in  a 10 per cent decrease in extractive 
logging  activity.  With  fewer  logs, the pulp, paper and wood  processing mills would 
also be affected. We will make the simple  assumption that their output also falls by 
10 per cent. This decreased output from the mills would  indirectly  affect other 
sectors of the economy  which  supply  material  inputs for. the wood and paper 
processing  industries  (eg.  machinery,  energy,  financial  services,  etc.). These sectors 
would,  in turn, decrease their production  in  response to these  reduced  activity  levels, 
and so on. 

A consequence of  this decreased  economic  activity  in all sectors is a reduction in 
employment  levels. There would therefore be  less  wage  and  salary  money 
circulating  in  the  economy.  This  would  induce  a further reduction in the demand 
for  consumer  goods  and  services as persons  whose  incomes  were  affected  reduced 
their  expenditures. 

For the purpose of  this  analysis, it is assumed  that  a ten per cent reduction in the log 
supply will produce  a proportionate (i.e.  ten  per cent) reduction  in:  the paper and 
wood manufacturing  sectors;  investment in  the  forest sector; forest sector related 
transportation and  wholesale  activity:  and, the production of forest products 
meeting intermediate demand originating  in  non-forest  areas.  In addition, we have 
counted  all  associated  spin-off  effects. 

We will use  the  results  of an earlier work  which presents GDP and employment 
impacts  for  all  industry  sectors  within  the B.C. economy.  These  impacts are 



estimated using the B.C. input-output model (BCIOM) and Statistics Canada data 
for 1984. Results specif~c to the forest  sector  have  been  presented in Appendix A 

The earlier study  provided  impacts of B.C.'s industries  following a conventional 
breakdown of demand. These results  were  driven by the tislal demand for each 
industry's products 

These results  showed that 8.4 per cent of forest sector activity (GDP contribution) 
supports other industries  (such as construction)  and is therefore counted in this 
more conventional approach as an "indirect  impact" of those other industries. In the 
next section we will isolate those  impacts  that our assumptions  suggest  would  be 
affected by a reduction in the log  supply. Some of these  impacts  would  have been 
assigned  to other sectors in the more conventional approach employed by the 
previous  study. 

B2. THE IMPAOTS OF REDUCING THE LOG SUPPLY, 1984 

Table B.l is reproduced here from the text  of the paper.  It shows the results of the 
impacts  on GDP and employment for 1984 based on the foregoing  assumptions. 
The totals suggest that a ten per cent reduction in  the log  supply  in 1984 would  bring 
about a 2.2 per cent drop in  provincial GDP and  a 21 per cent drop in B.C. 
employment. 

TABLE B.l 
Impact of a 10 per cent  reduction in forest-related  activities, 1984 

(per cent of total provincial  activity) 

GDP Employment 
Production for Final Demand 1.6% 15% 
Forest  Sector  Investment 0.1% 0.1% 
Transportation/Wholesale Activity 0.4% 0.4% 
Production for Intermediate Demand 0.1% 0.1% 

Total 23% 2.1% 

The table has  broken  down the impacts  into  four  components. These will be 
described in turn below. 

. .  

B2.1 PRODUCTION  FOR  FINAL  DEMAND 

The results of the earlier study  show  that,  in 1984, the forest  sector's total impact on 
provincial GDP and  employment was 162 per cent  and 15.4 per cent respectively 
(see  Appendix A). 

Logs are a  necessary  component of the production  function for the paper and wood 
manufacturing  sectors.  Given the assumption that domestic  processing for final 
demand markets  falls by 10 per cent the result  will  be  a 1.6 per  cent  decline  in GDP 
and  a 15 per  cent  decline  in  employment. 

B22 FOREST SECTOR INVESTMENT 

Investment  spending  for new plant  and  equipment is a  volatile component of the 
B.C. economy  driven by many  complex  factors. The present  study  has  used 1984 as 
the  year by which the impacts of reduced  investment are measured.  Moreover, the 
assumption is made  that  over the long  term  forest  investment  would  fall by 10 per 
cent if  logging and  forest  sector  processing  activity drops by 10 per  cent.  We  have 
therefore included the impacts of ten  per cent of forest  industry  investment  in 1984. 
(It could  be  argued that investment  activities  would in fact  fall by more than 10 per 
cent in the short-term until  capacity  levels  corresponding to available timber supply 
were  reached.) 

As Table B.l shows,  the  result of this  assumption  regarding  forest sector investment 
is that a  ten  per cent reduction in the log supply  will  produce  a drop of 0.1 per cent 
in both  employment  and GDP levels in the province. 

Note that there is a  small amount of double  counting as some of the impact of 
investment  will be reflected  in  the fourth component (intermediate demand) below. 

8.2.3 TRANSPORTATION AND WHOLESALE ACITVITY 

The Input-Output  model  values  transactions in producers'  prices,  not the cost to the 
purchaser. The difference  between  purchasers'  and  producers'  prices  consists of 
wholesale  and retail mark-ups,  transportation  costs and sales  taxes. 

This means that the transportation and  wholesale  activities  associated  with the 
delivery of pulp, paper and wood products  to  their  final  market (predominately 
export demand) are counted as impacts on  the transportation or wholesale trade 
Sectors. This impact is estimated as having  a  total  impact of about 4.0 per cent of 
both  provincial GDP and  employment.  Thus, in the context of the present 
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discussion, the impacts of a  ten  per cent reduction in the log supply are assumed to 
produce a ten per cent drop in the transportation and  wholesaling  activities 
associated  with  the final sale of forest sector products. 

Given these assumptions, a ten  per cent reduction in the log supply  would produce a 
0.4 per cent decrease in both B.C employment and GDP. 

B2.4 PRODUCTION FOR INTERMEDIATE DEMAND 

Again, we have assumed that a  ten per  cent reduction in log supply will produce a 
drop of ten per cent  in thii area.  Allowing  for further indirect and induced  effects - 
the "spin-off"  effects - produces  a  decline of approximately 0.1 per cent in both GDP 
and employment. 

B3. SUMMARY: 1984 IMPACTS 

Given all the assumptions detailed in the preceding  sections, we estimate that the 
potential impact of a ten per cent  reduction in the log  supply in 1984 would  have 
produced  a 2.2 per Cent decline in B.C's GDP and a 2.1 per cent drop in the level of 
provincial  employment. 

There is no time frame implied in these  estimates:  they are a measure of the total 
cumulative  impact of the reduction in the log supply,  given  the  conditions  which 
pertain in the BCIOM. Neither do these  estimates  assess the contributions to the 
provincial  economy  which  could  result from alternate uses of the forest resources 
permitted by the decrease in  logging. 

By necessity, the assumptions  employed  in  arriving at these  estimates  have been 
simplistic  for  such  a  complex  issue.  Nonetheless, we believe that they represent a 
reasonable first  approximation of the impacts  being  discussed. The critical  analyst 
may  of course  choose to alter the operating assumptions  and re-evaluate the results 
accordingly. 

The employment estimates are based on indusuy averages.  However,  in  response to 
a  decline  in  production  levels, we note that while some employees will be laid  off, 
others will take wage  cuts or work  fewer hours. In the short-term, the employment 
impact is likely to be  smaller than that estimated from  the 10 per  cent of related 
employment.  Because of this, we believe that our employment  results  in Table B.l 
may overestimate the actual  impacts. 

@PENDIX C: 1989 SUPPLY REDUCTION  IMPACTS - DETAILS 

C1. INTRODUCllON 

By far the  best way to make  estimates about economic  impacts for any  Particular 
year is to have an input-output  model  valid for that year. 

The correct way to build  such  a  model is to collect  a great deal of information from 
many  surveys  and  ancillary  sources.  This  information is then  reconciled, cross- 
checked  and  adjusted to ensure that the tables are in  balance. The Statistics 
Canada national  and  inter-provincial  models  have 595 commodities, 7 primary 
inputs, 136 final demand categories  and 216 industries in three arrays for a total 
requirement of over 300,000 individual  pieces of data. The provincial  government 
does  not  have  the  kind of resources  for  such  a  massive effort 

A second  possibility is to adjust the coefficients of an existirig model to reflect the 
changed  conditions of a subsequent  year. This must be done in such  a way that 
known production  levels  and other industry  statistics are reproduced by the revised 
model.  Though all linkages  between  industries  for  the  new  year may not  be known 
(if they  were, we  would have  all the necessary  ingredients  for  a new model), we can 
make  the  assumption that the economic structure is relatively stable and 
consequently  that  changes in these  relationships are minimal.  Although  less 
accurate than  the first approach, the results would incorporate the  major trends and, 
more  critically,  be  available on a  timely  basis. The Planning  and  Statistics  Division 
would l i e  to undertake a project to update  the BCIOM, but resource  constraints 
have  not  allowed us to do this to date. 

Under the  present  circumstances, the best we can do is to  present some statistics 
about 1989 and  make  simple  approximations as to how the changes  might  affect the 
1984 results of Part 2. 1989 is the most  recent  year  for  which  there is GDP  data for 
the  province. 

There are many assumptions  in  the  arguments which  follow. One big assumption at 
the  outset is that the major  drivers  and  linkages that comprise the B.C. economy 
have not changed  appreciably in the five  years  between 1984 and 1989. In reality, 
there have been many  changes: in particular,  price  levels in the forest sector have 
risen faster than those  in other sectors  and  these will change  linkages  between the 
forest sector  and i t s  supporting  industries.  Additionally,  exports of forest  products 
have  grown at a faster rate than  the  provincial  economy as a  whole.  Forest sector 
employment,  in  contrast,  has  not  grown as rapidly as overall  provincial  employment. 
Our goal  however  is to estimate the  direction  and  approximate  size of the  various 
changes,  and  to  indicate how these  changes would  affect  the  results  of  this  study. 



C.2. GDP IMPACTS  FOR 1989 

Recall Table 1. from Part 2 of thii paper (page 3), which is reproduced here as 
Table C1 There  are 8 effects represented in  this  table, 4 GDP impacts and 4 
employment impacts.  We will first develop 1989 estimates for each of the GDP 
impacts and then extend these results to the  employment impacts. 

~~~~~ ~~ 

TABLE C.1 
Impact  of  a 10 per  cent  reduction in forest-related  supplies, 1984 

(per cent of total provincial  activity) 

~~~ ~ ~ ~ 

GDP Employment 
Production for Final Demand 1.6% 15% 
Forest Sector Investment 0.1% 0.1 % 
Transportation/Wholesale Activity 0.4% ' 0.4% 
Production for Intermediate Demand 0.1%  0.1% 

Total 2.2% 2.1% 

Our goal is to produce another version of Table C.l which will be appropriate for 
1989. It will display  a  simple  approximation of the results we would  expect to get if 
we carried out precisely the same procedures with a 1989 input-output database. 

It will be most  convenient to present the arguments for the first and last  effects 
together (i.e. production for final demand and production  for intermediate 
demand), because  they are related. We will then make separate arguments for 
changes in investment  impacts  and  impacts of margins. 

C2.1 PRODUCIlON FOR  FINAL AND INTERMEDIATE  DEMANDS 

We first present a  tableS which  displays  the  magnitudes of the linkages between the 
Forest sector  and the rest of the  economy in 1984. 

I 

TABLE CZ 
Impacts of the  Forest  Sector, 1984 
(per  cent of total provincial GDP) 

Forest 
sector 

Final  Demand  Impact 4.97 
Indirect Impact 254 
Induced  Impact 0.05 
Total 756 

Effects of Other Sectors 0.69 
Total Forestry GDP 8.25 

Other Au 
sectors sectors 

4.97 
2.71 5.25 
5.91  5.96 
8.62  16.18 

I 

This table is similar to a table in the Sectoral  Review  which  deals  with  employment. 
The percentages  shown are the shares of the entire 1984 B.C. economy. The 16.18 
per cent is the total share of the B.C. economy attributed to the forest sector by the 
input-output  procedure  described  previously. The 0.69 per cent is the activity  in the 
forest  sector which  the same procedure  has attributed to other sectors. 

Observe that in 1984 the forest  sector  retained 91.6 per cent of its own activity 
(756/8.25) and had 8.4 per cent (0.69/8.25) of  it re-allocated to other sectors. The 
larger share is mainly  driven by exports of forest  products  whereas the smaller share 
is driven  primarily by domestic  residential  construction.  We  can estimate these 
shares for 1989 by estimating the growth  rates of the respective  "drivers". 
Furthermore, we can determine Total Forestry GDP share for 1989. In this way,  we 
can  begin to construct the 1989 version of the  above table from  the  bottom up so to 
speak. 

The following  information  in Table C3 comes  from the B.C. Economic Accounts 
except  for  forest  product  exports. The export  estimates  come  from the Economic 
and  Statistical  Review (1990) and the Financial  and  Economic  Review (1985). 

S Table C 2  and many of the  tables that follow carry more than one significant figure after the 
decimal point. This is done so that  the results will be correc( to one place of decimal after 
rounding. 



TABLE C3 
Selected Industy GDP and Expenditure Items (Millions of Current Dollars) 

Growth 
1984  1989 Factor 

Total GDP at Factor Cost (GDPFF) 45,422  67,565  1.49 

Forestry & Logsing GDPF 1,032  1,582 153 
Paper & AUied GDPF 1,181 v 0 7  1.87 
Wood  Products GDPF 1,426 2397 1.82 
Total Forest Sector GDPF 3,639 6,386 1.75 

Residential Construction Expenditures 2347 4,911 2.09 
Forest Products, Exports 5,937  9,963  1.68 

Observe that the forest sector share of GDP has  changed to 6386/67565 = 9.45 per 
cent in 1989. We will now determine the 1989 shares of forest sector  activity  driven 
by final demand for  forest  products  (in-sector), and driven by demands from other 
sectors (out-of-sector) of this 9.45 per cent on the assumption that  the in-sector 
share is proportional to  exports of forest  products and the out-of-sector share is 
proportional to residential  construction  expenditures. 

in-sector: 91.6 x 1.68 = 15431 

out-of-sector: 8.4  x2.09 = UA.2 
171.80 

So the 1989 in-sector share is 15431/171.80 = 89.8 per cent and the out-of-sector 
share is 10.2 per cent. Moreover these are the shares of  the 1989 forest sector share 
of the economy of 9.45 per cent. Thus, the forest  sector's  out-of-sector contribution 
is 0.102 x 9.45 = 0.96 per cent,  and i t s  in-sector  direct,  indirect  and  induced 
contribution is 0.898 x 9.45 = 8.49 per cent. 

We can now proceed  to estimate the other values for 1989. In order to do this 
properly we will need  to take price changes into account.  This is because  input- 
output multipliers  assume there have been no relative  price  changes.  However, 
there have been relative  price  changes in the  economy. Refer to Figure 1 on the 
following  page. Concentrating on the period  between 1984 and 1989, it is evident 
that the forest sector has  maintained  a  relatively  constant share of real dollar GDP, 

! 

FIGURE 1 

Forest  Sector GDP as  a  per  cent of Total GDP 

Forest  Sector  Employment as a  per  cent of Total  Employment 
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but has  substantially  increased its share of current dollar GDP. This implies that 
prices of forest sector products  have  risen faster than the overall  economy. 

We can continue to apply the derived  multipliers if we make appropriate use of the 
industry-specific  implicit GDP price  deflators  published in the B.C. Economic 
Accounts. Those of particular interest to us in this  study are reproduced in the table 
below. 

TABLE C.4 
Implicit  GDP  Price  Deflators, l981= 100 

1984  1989 

Logsing 1035  1445 
Wood 975 126.1 
Paper 102.7  153.7 

Wood & Paper 99.8 1375 

Forest Sector 100.8  139.1 

Economy 1155  1403 

In 1984 the derived ratio of  in-sector  indirect  plus  induced  impacts to Final Demand 
impact was 259/4.97. To get the equivalent  multiplier for 1989, we need to 
incorporate the relevant  price  deflators: 

a x 1445 x m = 0528 
4.97 1035 1375 

The 1989 Final Demand Impact share is then  calculated as 8.49/1.528 = 5.56 per 
cent and 1989 in-sector indirect and induced  impacts are 2.93 per  cent. To 
determine the indirect  and  induced  impacts in other sectors, we assume that these 
are spread throughout the economy. As above, we  must  adjust the multipliers for 
relative  price  changes. 

Indirect: x J&j x = 0.481 
4.97 1153  1375 
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The out-of-sector  impacts  for 1989 are therefore 0.481 x 559% = 2.69% for Indirect 
and 0514 x (8.49 + 2.69)% = 5.75% for  Induced. We note here that a  small 
portion of the induced  impact  is  in-sector  activity (5.96 = 0.05 in-sector + 5.91 out- 
of-sector  from Table C.2). We  assume  that  this proportion will be the same so that 
the in-sector  induced  effect is 0.05 per cent  and the out-of-sector  induced  effect  is 
5.70 per cent. Therefore the in-sector  indirect  effect  is 2.93 - 0.05 = 2.88 per  cent. 

We note that there are some implied  assumptions in this  methodology.  First, there 
has been constant  technology  between 1984 and 1989, i.e. there are no increasing 
returns to scale, no capacity  effects, no commodity  substitution  and GDP  to output 
ratios  have  been  constant  between 1984 and 1989. 

We can now construct the forest  sector shares table for 1989. 

TABLE C5 
Impacts of the Forest  Sector, 1989 
(per cent of total provincial GDP) 

Forest Other All 
sector sectors sectors 

Finai  Demand  Impact 556  556 
Indirect Impact 2.88  2.69 557 
Induced  Impact 0.05 5.70 5.75 
Total 8.49 839 16.88 

Effects of Other Sectors 0.96 

Total Forestry GDP 9.45 

The impact of a 10 per  cent  supply  reduction on production  for  final demand is 
easily  read  from  this table as 10 per cent of 16.88 per  cent or approximately 1.7 per 
cent. The impact of the  supply  reduction  on  production for intermediate demand is 
related to the 0.96 per cent but  should  also  include all activities  in other sectors 
which support  that  activity (not displayed  in the table).  Since  the  supply reduction 
impact for this component was 0.148 per cent in 1984, and the magnitude of the 
driver  has  increased (from 0.69 per  cent to 0.96 per cent), this component will  rise to 
0.21 per  cent of the  economy. 

c.7 > 



C.22 IMPACl'S OF MARGINS  IN 1989 

The margins referred to here  are mainly wholesale and transportation margins 
applied to goods  shipped to final usen. Because these margins are tied to values of 
final shipments,  and  most of the  relevant  shipments  in this case are exports, we 
make  the assumption that  the share of the economy  associated with margins applied 
to forest  products (estimated to be 4.15 per cent in 1984) will rise or fall with  the 
volume of exports of forest products relative to the rest of the economy.  This  leads 
to the  following  calculation: 

4.15 x 1.6811.49 = 4.68% 
In terms of our hypothetical 10 per cent supply  reduction, the 0.42 per cent for 
reallocation of margins  in 1984 rises to 0.47 per cent  in 1989. 

C2.3 GDP RESULTING FROM INVESTMENT  IN 1989 

Table C.6 below  displays  machinery and equipment and construction investment 
figures for the three.major components of the forest  group in 1984 and 1989. 

TABLE C.6 
Impacts of Forest Sector Investment  (Millions of Current Dollars) 

1984 1 9 8 9 .  
Investment  Impact Investment Impact 

-&ipment 
Forestry 51 1s 80  24 
Wood  Products 16 1 48 511 147 
Paper Products 212 48 13e3 4 3  
Total Machinery & Equipment 430 132 1984 600 

Forestry 7s  75 103  103 
Wood Products 22 21 51 49 
Paper Products 44 3 B 1l1 
Total Construction u7 l35 288 283 

Total Investment 567 267 2,272 883 

The investment  figures  come  from  unpublished data associated with the B.C. 
Economic Accounts  and are expressed  in current dollars. The impact  column for 
1984 was created in the course of doing  the  work reported in  Section 2 of  this paper. 
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Observe  that 267/45422 = 0.006 which was rounded to 0.01 and became the 0.1 per 
cent  investment  impact reported in Table C.l. 

The figures in the 4th column (1989 impacts)  were  calculated from the other 
columns by assuming that in each row the 1989 impacts  were  driven by the 1989 
investments in exactly the same way as the 1984 investments  had  driven the 1984 
impacts. By summing the figures in the fourth column we can estimate the total 
GDP impact of investment in the forest  sector in 1989. We estimate the share as 
883/6756S = 0.013 in 1989. The 10 per  cent  supply  reduction effect is therefore 
0.13 per cent for investment. 

As can be seen from Table C.6, investment in 1989 was  much higher than in 1984. 
There is some concern that neither of these  years is "typical". However,  it may be 
reasonable  to  infer that the investment  impacts  for  these two years  provide a range 
of the possible  longer term investment  responses to a  reduction in log supply. 

c2.4 SUMMARY OF RESULTS FOR 1989 GDP 

The results  associated  with our hypothetical  supply  reduction,  in  terms of per cent of 
provincial  Gross  Domestic  Product for 1989, are summarized  in Table C.7 below. 

TABLE C7 
Impact of a 10 per  cent  reduction  in  forest-related  supplies, 1989 

(per cent of 1989 GDP) 

Component 
Production for Final  Demand 
Forest Sector  Investment 
Transportation/Wholesale Activity 
Production for Intermediate Demand 

GDP 
1.7% 
0.1% 
05% 
0.2% 

I Total 25% 

c3 EMPLOYMENT IMPACTS IN 1989 

The procedure for  estimating  the  various  components of employment impacts is 
very  similar  to that for  GDP as described  in  Section C.2. In  fact, we can repeat  each 
of the arguments of that  Section,  only  slightly altered to translate the GDP impacts 
into  employment  impacts.  This  general alteration is described  below. 



For any of the  components of the impact, let E(year)  be the employment share in 
that year, G(year) be the GDP impact share in that  year, and let JG(year,sector) be 
the  job to GDP ratio for any particular sector in that year.  Then,  a reasonable 
estimate for E(89) is given by 

E(89) = G(89) x 
JG(89,BC) 

where PS stands for the Principal Sector in that component and BC stands for the 
entire provincial economy. 

We can calculate each of the required JGs from the B.C. Economic  Accounts  and 
the Labour Force Survey. 

TABLE C8 
1989 Job/GDP ratios 

(Employment per Million Dollars of GDP at Factor Cost) 

Sector JG89 

Logging 
Logging & Wood 
Paper & Wood 
Households/Consumer 
Forest Sector  Investment 

15.7 
18.4 
15.0 
20.7 
21.7 

Entire Economy 212 

As an example,  consider the Final Demand Impact of Production for Final Demand. 
Here, G(89) = 5.56. The Principal Sector is the combined sector of Wood  Products 
and Paper & Allied. The appropriate JG values can be  found  in Table C.8. Then, 

E(89) = 5.56 x Izn = 3.93% 
212 

The following table displays  for  each  impact component the  values of G(89),  and 
the principal  sector. 
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TABLE C9 
GDP Impact Share  (per cent) and Principal Sector, 1989 

Component 

Production  for Final Demand 
Final Demand 
Indirect in-sector 
Indirect out of sector 
Induced 

Production  for Intermediate Demand 

Margins 

Investment 

G(89) 

556 
2.88 
2.69 
5.75 

2.10 

4.68 

131 

PS (principal sector) 

paper & wood 

entire economy 
households/consurner 

logging 

logging & wood 

entire economy 

forest  sector  investment 

Using the information in Table C.9 and the  procedure  described  above, the total 
employment  impact share for 1989 can be  determined. The results are displayed in 
Table C.10  below. 

TABLE C10 
Impacts of the Forest  Sector, 1989 

(per cent of provincial  employment) 

Estimated 
Employment  Impact 

Final Demand 4.0% 
Indirect - Forest Sector 2.1% 
Indirect - Other Sectors 2.1% 
Induced 5.6% 

Total Production for Final Demand 14.4% 

Production  for  Final Demand 

The other three employment  impact  components  (production  for intermediate 
demand, margins  and  investment)  can be estimated in a similar  manner. The 
employment  impact of a  10 per cent  supply  reduction is calculated  to  be 02 per cent 
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on production for intermediate demand, 05 per cent on transportation/wholede 
margins and 0.1 per cent on forest sector investment.  We are now able to apply our 
hypothetical 10 per cent supply  reduction and display the resulting estimates for 
1989 in Table C.11 below. 

TABLE C11 
Impact of a 10 per cent  reduction in forest-related supplies, 1989 

(per  cent of total provincial  activity) 

GDP Employment 

Production for Final Demand 1.7% 1.4% 
Forest Sector Investment 0.1% 0.1% 
Transportation/Wholde Activity 05% 05% 
Production for Intermediate Demand 0.2% , 02% 

Total 2.5%  2.2% 
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GR NPENDIX D BACK 

D.l DEFINITIONS 

DUND. DEFINITIQ 

Conventional GDP figures  for each industry  reflect what is called the "value-added" 
by that industry.  Value-added  is the value of an  industry's output minus the value of 
its inputs from other industries. It is  thus  essentially  comprised  of  wage income and 
corporate profits for the industry.  Another way  of looking at value-added is to think 
of it as the difference  between a firm's gross sales  and its purchases  from other 
businesses. 

Input output models  such as the BCIOM.  while  conceptually  identical to the GDP 
accounts,  have additional details on the  commodity  purchases made by each 
industry. For the present  discussion,  it is sufficient to note that the BCIOM 
methodology enables estimation of the "multiplier  effects" oE 

supporting industries that supply  the intermediate goods and  services  to 

employees  spending their income  on consumer goods and services 
the driving  industries  (indirect  effects);and 

(induced  effects). 

In the previous study on sectoral analysis  (see  Appendix  A), GDP and  employment 
impacts  were estimated by sector. The total  impact estimates of each sector 
included  final  demand, indirect and  induced  effects. 

The final demand or initial  impact of an  industry is based on the amount of its 
products sold  to  final markets - i.e. export,  government,  and  investment demand. In 
a discussion  regarding the contributions of the forest sector it is important to  note 
that residential  construction is included as a component of final demand under  the 
BCIOM. 

The domestic  production of all the goods and services  that support the  initial  impact 
(final demand) constitute the indirect effects  or intermediate demand of the sector 
whose  final demand they  support. 

To a te  a forest sector example, a mill  producing  pulp for export requires logs, 
energy,  machinery, equipment, and  financial  services. The mill's demand for  these 
goods and  services  constitutes an intermediate demand, or indirect effect, of forest 
sector activity. The demand for these  inputs  thus generates economic  activity in 
other sectors of the  economy.  Moreover,  each of these  supporting  production 
processes  themselves require inputs,  thereby creating additional indirect 

1 
j 

i 
I 
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(intermediate) demand in  the  industries which support them,  and so on. As a 
further example, we note that forest products  supplied  to the residential 
construction industry are counted as indirect effects of the construction  industry. 

The cumulative increase in demand dong this production chain is what is referred 
to in this paper as the indirect or intermediate demand of the forest sector. There is 
yet another effect  which  must be considered. As aII these industries increase their 
output to meet additional demand, they  must  pay for labour services. This income to 
the households  does not remain idle. but is spent on goods and services. The GDP 
and employment consequences of meeting.  this  change in consumer demand are 
referred to as the induced impacts of the forest sector. 

In this paper, reference is made to the total impact of the forest sector. This refers 
to the total cumulative  impact - final, indirect and  induced demand effects - which 
the forest sector has on provincial  levels of GDP and employment. 

D 2  ASSUMPTIONS RELATING  TO THE SUPPLY REDUCIlON ESTIMATE 

Issues  which  could be considered  include: 

the impact on relative  price  levels of both  processed forest products  and 

the effects on future plant  (building  and  machinery)  upgrading by the 

whether mills would  find alternate (i.e. imported) sources of log  supply; 
whether unprofitable mills  would shut down entirely; and 
whether additional processing of wood products  would  occur. 

raw logs; 

forest  sector (i.e. future investment); 

The BCIOM cannot directly address many of these questions.  However,  given a 
suitable set of assumptions,  the  model  can  provide  order-of-magnitude estimates of 
the impacts on the  provincial  economy of a ten  percent  reduction in the  log  supply 
in 1984. 

The derivation of these estimates involved  the standard assumptions  employed in 
input output methodlogy. Input output assumptions of particular relevance to this 
discussion  include: 

the use  of standard input output linkages  based on industry  averages for the 

no relative  price  changes  and no commodity substitution; and 
year 1984; 

no "safety-net" feature modelled in the analysis - Le. the  impacts of and on 
government  programs  such as Unemployment  Insurance or Welfare have not 
been taken into  account. 

Assumptions are also made that a 10 percent  decline  in the log  supply will result  in a 
10 percent  decline  in aII  of the  following  activities: 

production of wood and paper related  goods that are sold to final  markets 
and  any "spin-or effects; 
investment in the forest sector; 
moving paper and  wood-related  goods to final  markets 
(e.g. transportation and  wholesale  activities);  and 
production of forest products  meeting intermediate demand (e.g. 
construction)  and any  "spin-off"  impacts. 

Other key assumptions  employed  in  this  analysis  include: 

no reduction in government  spending  arising from lost revenue due to the 
decline  in the business sector (loss of natural resource taxes and corporate 
taxes) or due to a decline in personal  income (loss of personal income 
taxes); 
no decline  in  government  activity  within  the forest sector (i.e.  silviculture, 
fire-fighting, research, etc.);  and 
no contributions  to the provincial  economy  resulting from alternate uses 
of the  forest  resources  "freed" by the  reduction in conventional  forest 
sector activity. 

The following  section  is a brief  description of input output methodology,  describing 
the structure, valuation,  assumptions  and  limitations. 

D3. DESCRIPTION OF INPUT OUTPUT METHODOLOGY 

D3.1 STRUCI'LJRE 

Input Output models were originally  developed  to trace the interactions between 
industries within an  economy. In contrast  to earlier models in which industries 
produced only one output, the B.C Input-Output  model  follows the more detailed 
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Another  feature of the input output model is that it is static. The model traces the 
propagation of demand throughout the economy but it does not reflect the timing of 
the various  spin-off  effects. 

The input output model estimates economic effects for the entire province. When 
economic effects  within a community or a  provincial  region are needed, these 
provincial  results may not  be applicable or. at best,  they  would  provide  very  rough 
estimates. To obtain local effects,  specific  information on the economic base for the 
community and the extent to which goods and seMces are supplied from outside 
that community should  be incorporated. 

Most  industry analysts use multipliers from "closed" input output models.  which 
trace the effect of consumer spending back to the sectors providing labour income. 
These models  have been criticized for the validity of some of their assumptions. On 
the one hand. many households  live off pensions,  investment  income, or government 
transfers such as welfare,  which  do not correlate strongly  with industrial activity. 
"Closed"  models, therefore, may tend to overstate the respending effefect On the 
other hand,  investment  and government spending are treated as independent 
activities  but  they  should,  in  fact, be assumed to grow faster or slower in line with 
overall  economic  activity. The "closed"  models  ignore these effects. Because these 
effects tend to offset  one another, "closed"  input output models are considered to 
provide suitable estimates for  most situations. 

Components of final demand, particularly  exports and investment, have strong 
cyclical patterns and  this means that some of B.C.'s industries are also cyclical. For 
example.  when  forestry  exports are at the peak of their cycle, the forestry sector and 
its upstream effects will make a higher contribution to GDP. The same could be 
said for mining exports and the construction industry.  Results  should  be interpreted 
accordingly. 


