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What are Forestry Economic Contribution Reports? Making Sense of the Terms and 
Numbers in Economic Contribution Reports.

Audio starts at 1:00 PM Eastern 

(Please go to Audio Settings to ensure audio is correctly set)

Made possible through

Forestry and Natural Resource Webinars
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Continuing Education Credits
Remember:  To qualify for and receive continuing education credits for 
participating in today’s webinar, you must

• Complete the satisfaction survey 

• Take and pass the short quiz 
• Complete the Continuing Education Unit Request Form (CEU Form) 

• Certify that you have participated in the webinar in its entirety

2



12/17/19

2

What are Forestry Economic Contribution Reports?
Making Sense of the Terms and Numbers in Economic Contribution Reports.

Dec 17, 2019

Dr. Rajan Parajuli, Assistant Professor and 
Extension Specialist, NC State University
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Webinar Outline

•Example forestry contribution reports
•The Journal of Extension Article
• I-O modeling and related terminology
•Common pitfalls to avoid
•Economic contribution analysis methods
•Forestry and forest product industry sectors
• IMPLAN and multipliers
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Forestry Contribution Reports
•These analyses attempt to measure the size and 
performance of the forest sector 

• Information such as jobs, wages and salaries, 
value-added are crucial to forestry stakeholders 

http://ifas.floridaforest.org/InfoGraphic.html
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http://ifas.floridaforest.org/InfoGraphic.html
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Forestry Contribution Reports
•Periodic reports in most of the southern states 
are posted at www.forestryimpacts.net

•These reports often vary widely in modeling, 
results presentation, and interpretation of 
estimates
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Example Contribution Reports

8

http://www.forestryimpacts.net/
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Example Reports

Forest 
Chemical 
Manufacturing

Biomass 
electric power 
generation
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Example Reports
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Forestry Contribution Reports
•They often gloss over needed details such as

• IMPLAN sectors included, 
• the IMPLAN method of analysis, and 
• explanation of IMPLAN and modeling terminology
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Journal of Extension Article
•Recent JOE article presents strategies for 
interpreting those reports

•Full copy of the article: 
https://www.joe.org/joe/2019august/tt7.php
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https://www.joe.org/joe/2019august/tt7.php
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Input-Output Modeling and Related 
Terminology

• I-O models track the inter-linkages of sectors 
and businesses in the economy

Direct 
Effect

Forestry and 
forest products 

sectors
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Input-Output Modeling and Related 
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IMPLAN Terms

• Industry output: the total annual value of 
industry production including intermediate 
activities

•Value added: equivalent to GDP or GSP; 
industry output minus intermediate inputs

• Industry output could represent double or 
multiple counting!!
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IMPLAN Terms

• Industry: A group of establishments engaged in 
the same or similar types of economic activity

•Sector: Institutional units that make up the total 
economy. Sectoring schemes classify and 
aggregate industry and commodity data.

18
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IMPLAN Terms

• Employment: number of full-and part-time 
employees, including self-employed and 
seasonal jobs. No FTEs

•Labor income: employment income including 
employee compensation and proprietor income
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IMPLAN Terms

•NAICS: North American Industry Classification 
Systemà A system of industrial classification 
developed and used by the US, Canada, and 
Mexico for grouping similar production process. 
NAICS replaced 1987 SIC.

20
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IMPLAN (Economic Impact Analysis 
for Planning)

•Tracks the inter-linkages of industries and 
businesses 

•546 (2018 model) sectors linked with NAICS 
code, representing entire industries in the 
economy

•Models: US, States, Counties, Zip Codes, 
MSAs

21

Authors 
essentially 
“signed” 
this
manuscript

22
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Common Pitfalls to Avoid
• Contributions vs. Impacts
• Modeling Assumptions
• Current vs Constant Dollars
• Defining “Forest” Industries (sectors) – Be explicit about 

what is included
• IMPLAN Sectors versus Local Information
• Aggregation Bias
• Output versus Gross Domestic Product (GDP)
• Closing Portions of the Study Region’s Social Accounting 

Matrix (SAM) – which institutions to include.

• 2-year lag in data

23

How do I 
conduct a 
Contribution 
Analysis?

24
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Become familiar with two methods 
commonly used in contribution 
analysis

Internal adjustment
• “Eliminates” indirect and induced 

effects of the sectors of interest

• Does not report intra-sector 
relationships (i.e. indirect effects) 
among chosen industries

• Can be done more quickly for 
smaller geographies (counties)

• Simpler results, harder to 
misinterpret

• Recommend method by IMPLAN

External adjustment
• inversion of SAM output 

multipliers associated with the 
sectors of interest

• Allows indirect and induced 
effects of the sectors of interest

• May be more accurate for larger 
geographies (state or national)

• Essentially gives you more of a 
look “under the hood”

• Have to be sure to report before-
adjusted input values as direct 
effects when reporting

25

Comparison of the two methods

26
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What sectors 
should I 
include?
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What 
sectors to 
include?

• Think back to the 
previous slide on 
NAICS and 
IMPLAN sectors

• Aggregation Bias
• Unique 

Industries
• Local Knowledge 

and Data

28
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Snapshot of IMPLAN Sector Map 
IMPLAN 
Sector IMPLAN Description 2007 NAICS

242 Bare printed circuit board manufacturing                                                                                     334412
243 Semiconductor and related device manufacturing                                                                               334413
244 Electronic capacitor, resistor, coil, transformer, and other inductor manufacturing                                          334414-6
245 Electronic connector manufacturing                                                                                           334417
246 Printed circuit assembly (electronic assembly) manufacturing                                                                 334418
247 Other electronic component manufacturing                                                                                     334419
248 Electromedical and electrotherapeutic apparatus manufacturing 334510
249 Search, detection, and navigation instruments manufacturing 334511
250 Automatic environmental control manufacturing                                                                                334512
251 Industrial process variable instruments manufacturing 334513
252 Totalizing fluid meters and counting devices manufacturing 334514
253 Electricity and signal testing instruments manufacturing 334515
254 Analytical laboratory instrument manufacturing                                                                               334516
255 Irradiation apparatus manufacturing                                                                                          334517
256 Watch, clock, and other measuring and controlling device manufacturing 334518-9
257 Software, audio, and video media reproducing 334611-2
258 Magnetic and optical recording media manufacturing                                                                           334613
259 Electric lamp bulb and part manufacturing                                                                                    33511
260 Lighting fixture manufacturing                                                                                               33512
261 Small electrical appliance manufacturing                                                                                     33521
262 Household cooking appliance manufacturing                                                                                    335221
263 Household refrigerator and home freezer manufacturing                                                                        335222
264 Household laundry equipment manufacturing                                                                                    335224
265 Other major household appliance manufacturing                                                                                335228
266 Power, distribution, and specialty transformer manufacturing                                                                       335311
267 Motor and generator manufacturing                                                                                            335312
268 Switchgear and switchboard apparatus manufacturing                                                                           335313
269 Relay and industrial control manufacturing                                                                                   335314
270 Storage battery manufacturing                                                                                                335911
271 Primary battery manufacturing                                                                                                335912
272 Communication and energy wire and cable manufacturing                                                                        33592
273 Wiring device manufacturing                                                                                                  33593
274 Carbon and graphite product manufacturing                                                                                    335991
275 All other miscellaneous electrical equipment and component manufacturing 335999

§ The NAICS standard was adopted 
in 1997 to replace SIC codes

– Go from primary 2 digit 
categories down to 6 digit level 
of detail

§ IMPLAN sectors based on the BEA 
Input-Output Study

– IMPLAN maps very closely to 
6 digit NAICS for 
manufacturing

– More aggregate for service 
sectors

– Construction one of few main 
sectors not directly 
corresponding to NAICS

§ Each IMPLAN sector has varying 
factors for how inputs flow through 
the local economy

§ Choosing the correct sector 
therefore increases the accuracy of 
the model

IMPLAN Sector 
259 maps only  

to 5 digit NAICS 
code 33511

IMPLAN Sector 
244 maps only  

to 3 6 digit 
NAICS codes, 
from 334414-6

IMPLAN 
• IMPLAN Sectors Can Be Mapped Back to 
NAICS Codes At Varying Levels of Detail
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What does IMPLAN include that is 
FPI related?

Implan536Index ImplanDescription Naics2012

15 Forestry, forest products, and timber tract production 1131-2

16 Commercial logging  1133

47 Electric power generation - Biomass 221117

134 Sawmills 321113

135 Wood preservation 321114

136 Veneer and plywood manufacturing                                                                                             321211-2

137 Engineered wood member and truss manufacturing                                                                               321213-4

138 Reconstituted wood product manufacturing                                                                                     321219

139 Wood windows and door manufacturing 321911

140 Cut stock, resawing lumber, and planing 321912

141 Other millwork, including flooring 321918

142 Wood container and pallet manufacturing                                                                                      32192

143 M anufactured home (mobile home) manufacturing 321991

144 Prefabricated wood building manufacturing                                                                                    321992

145 All other miscellaneous wood product manufacturing 321999

146 Pulp mills 32211

147 Paper mills 32212

148 Paperboard mills 32213

149 Paperboard container manufacturing 32221

150 Paper bag and coated and treated paper manufacturing 32222

151 Stationery product manufacturing 32223

152 Sanitary paper product manufacturing 322291

153 All other converted paper product manufacturing 322299

368 Wood kitchen cabinet and countertop manufacturing 33711

369 Upholstered household furniture manufacturing 337121

370 Nonupholstered wood household furniture manufacturing 337122

373 Wood office furniture manufacturing 337211

374 Custom architectural woodwork and millwork 337212

376 Showcase, partition, shelving, and locker manufacturing 337215

Solid Wood 
Products

Pulp & 
Paper

Wood 
Furniture

30
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How do most practitioners
aggregate sectors?
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Input-Output Model à
Social Accounting Matrix

• Transactions Table provides basic 
framework for regional accounting

• Producers by Purchasers (row x 
column)

• Demand Driven
• I-O”ese”: Users purchase from Makers

Producer Purchaser Agriculture Manufacturing Services Labor Households GrOp Surplus Institutions Exports Output
Agriculture 6 1 3 10 7 9 36
Manufacturing 7 4 2 4 5 6 28
Services 3 0 7 2 6 8 26
Labor 9 5 9 23
Households 16 16
GrOp Surplus 7 2 2 0 11
Institutions 2 7 1 11 4 2 27
Imports 2 9 2 7 5 0 25
Outlays 36 28 26 23 16 11 27 25 192

Essentially an accounting 
worksheet

• Purchases must equal 
sales

• Economy must balance

32
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Input-Output Model à
Social Accounting Matrix
• The I-O model is the industry-to-industry relationships between purchases 

and sales
• All other accounts are summarized as Final Demands
• The SAM essentially recognizes the institutions that comprise Final Demands
• Some of these accounts are often internalized

• Commonly, industry paying for labor that supports households’ purchases for 
goods and services

Agriculture Manufacturing Services Labor Households GrOp Surplus Institutions Exports Output
Agriculture 6 1 3 10 7 9 36
Manufacturing 7 4 2 4 5 6 28
Services 3 0 7 2 6 8 26
Labor 9 5 9 23
Households 16 16
GrOp Surplus 7 2 2 0 11
Institutions 2 7 1 11 4 2 27
Imports 2 9 2 7 5 0 25
Outlays 36 28 26 23 16 11 27 25 192
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Input-Output Model à
Social Accounting Matrix à Multipliers
• The Type SAM Multiplier captures the Total Effect of industrial activity

• Relative to the Direct Effect of purchasing seen in the I-O Model and the 
SAM

• Fully reflects the circular flow of money from industry to social institutions, 
which flows back to industries

• !"#$ %&''()*+#)+$, = .+,$/*0123+,$/*0123(/$3
.+,$/*

For those interested,
Miller and Blair (2009) 
is an excellent 
reference on the 
science of calculating 
multipliers

34
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Economic Multipliers

What they are

• Measures of linkage
• Measures of 

dependency
• Types

• Output- Sales
• Valued Added- Income 

returned to study area
• Employment- full and 

part-time jobs

35

Economic Multipliers

What they are NOT
• Measures of industry…

• Profitability 
• Viability 

• A sector could have 
large employment and 
output multipliers 

• Indicates strong linkages 
with other firms in the 
economy 

• Yet, the same industry 
could struggle to be 
profitable

36



12/17/19

19

Economic Multipliers

What they can do

Indicate the strength of 
Backward linkages with 
the rest of the regional 
economy

37

Economic Multipliers

What they can’t do

Indicate the strength of 
Forward linkages with 
the rest of the regional 
economy

38
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Economic Multipliers
The dollar (job) change for all industries given a dollar (job) 
change for a particular industry 

What they mean
Ex.: Output Multipliers
• Were a forest industry 

to increase sales by 
one dollar

• And that one dollar 
increase causes an 
eventual increase of 
$1.50 in additional 
output for the entire 
economy

39

Economic Multipliers

What they mean

• The output multiplier for that 
forest industry will be 2.50 

• The $1.00 direct effect plus 
the $1.10 in industrial 
spending

• Indirect effect created by the 
direct effect

• Plus an additional $0.40 in 
household spending

• Induced effect created by the 
direct and indirect effects

!"#$%&' = .+,$/*+ 123+,$/*+ 123(/$3
.+,$/*

5. 78 = $:.88+$:.:8+$8.;8
$:.88

5.78 = $788+$778+$588
$788

40



12/17/19

21

Economic Multipliers

What they mean

• The output multiplier for that 
forest industry will be 2.50 

• The $1.00 direct effect plus 
the $1.10 in industrial 
spending

• Indirect effect created by the 
direct effect

• Plus an additional $0.40 in 
household spending

• Induced effect created by the 
direct and indirect effects

How they should 
be viewed 

• Upper bound estimates of 
the actual change in 
economic activity rather 
than a point estimate of the 
change in economic 
activity itself 

• I-O models are…
• Static
• Based on several rather 

restrictive assumptions
• See Miller and Blair (2009)

41

Economic Multipliers: Beware

• Is a low multiplier “bad?”
• Not necessarily; just means industry is not highly integrated within 

the economy
• If a mill closes, effect on regional economy might not be as great as 

contrary
• In times of recession, industry may be “insulated” from greater 

consequences
• Is a higher multiplier “good?”

• In good times, Yes! Industry expansion spreads wealth across region
• In bad times, not so much; See above re: industry contraction
• Smaller-sized industries will have higher multipliers (generally) than 

larger-sized industries
• How high is “too high?” 

• For forestry, output < 2.00, value added < 3.00, employment < 4.00 or 
5.00 

42
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Difference between Economic 
Contribution and Impact 

Economic IMPACT
• Primarily used for 

determining net changes 
created by singular event

• If workforce development 
targets timber and 
logging industry, must 
consider

• What industries may be 
negatively impacted? 
Agriculture, Energy, Mining, etc.

• If a mill closes, must consider
• Govt unemployment, etc.
• Include indirect effects?

HUH??
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Difference between Economic 
Contribution and Impact 

Economic Contribution
• Contribution analysis is 

used for tracking the 
gross change associated 
with…

• Industry, an event, or a 
policy in an existing 
regional economy

• How important is 
Industry X?

• By how much would 
economy shrink if 
Industry X disappeared?

HUH??

44
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Recommended Readings
• Lists the methodological issues in standard procedures and methods for 

forestry economic impact and contribution analysis: "Standard Procedures 
and Methods for Economic Impact and Contribution Analysis in the Forest 
Products Sector," by J. E. Henderson., O. Joshi, S. M. Tanger, L. Boby, W. 
Hubbard, M. Pelkki,. . . P. Tappe, 2017, Journal of Forestry, 115(2), pp. 112–
116. 

• Tabulates the commonly included IMPLAN sectors related to forestry and 
forest product industries: "A Synopsis of Methodological Variations in 
Economic Contribution Analyses for Forestry and Forest-Related Industries in 
US South," by O. Joshi, J. E. Henderson, S. M. Tanger, L. Boby, M. Pellki, and E. 
Taylor, 2017, Journal of Forestry, 115(2), pp. 80–85. 

• Compares and contrasts the two methods for multisector contribution 
analysis of the forest sector using IMPLAN: "Economic Contribution Analysis 
of the Forest-Product Industry: A Comparison of the Two Methods for 
Multisector Contribution Analysis Using IMPLAN," by R. Parajuli, J. E. 
Henderson, S. M. Tanger, O. Joshi, and R. Dahal, 2018, Journal of Forestry, 
116(6), pp. 513–519. 

• A user’s guide to interpret forestry contribution reports: 
https://www.joe.org/joe/2019august/tt7.php
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Questions/Comments?

• Dr. Rajan Parajuli, 919-513-2579, rparaju@ncsu.edu
• Dr. Shaun Tanger, 228-546-1014, smt489@msstate.edu
• Dr. Eric McConnell, 318-257-2820, temc@latech.edu

46

https://www.joe.org/joe/2019august/tt7.php
http://ncsu.edu
http://msstate.edu
http://latech.edu
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Thank you for participating in today’s webinar.

To see other live or on-demand webinars 
visit 

forestrywebinars.net
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