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Webinar Outline

* Example forestry contribution reports

* The Journal of Extension Article

*|-O modeling and related terminology

« Common pitfalls to avoid

« Economic contribution analysis methods
 Forestry and forest product industry sectors
*IMPLAN and multipliers

SGSIRE TSTATEY MISSISSIPPI STATE UNIVERSITY. @
EXTENSION EXTENSION

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
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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

Choose a state below to access available reports

2iSE S e b
Promoting The Economic Importance of Forestry and ‘ ‘

Forest Products in the Southern Region

Example Contribution Reports

Economic Contribution of
the Forest Sector in EXTENSION

North Carolina, 2017

Economic Contribution of the North Carolina Forest Sector in 2017'

Employment’ [ Laber Income ‘ Value Added' | Industry Output- |
{jobs) (million §} (million S} (million §)

Direct Contribution’ ]
Forestry operations 3949 1878 4450 53.47 |
| Loggng 6,166 27391 296.01 431 54|
Primary sofid wood mills | 8.090 45991 | 67948 281854
_Ss::-:u:{)'v o8 wood mils' 1 39,997 191[‘3|‘3 5 71[]7%‘ 7.426 994
Primary paper and paperboard mils | 412 206,64 73824 | 3,483
Secondary paper and paperboard mills | 12,667 91204 147162 6,080 5;
Total 71642 3.981.69 563364 19,959.93
Total Contribution’
Foresiry ‘ 544 217] 3363 5158 |
Loggng | 8,279 406.99 | 504.31 83110
Primary sofld wood products 18.716 98900 | 1.688.96 4.406.27 |
Socondary sof 73217 349318 | 7533638 1291222
Primary pager and oducts I 16707 1.056 04 187652 531362
Secondary paper and paperboard products 32,394 1,880 81 | 3,160.66 9169 -:F
Total 149.856 7.853.78 | 12,600 46 32.740.43 |
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Example Reports

Economic Contributions of the Forest Industry and
Forest-based Recreation in Florida in 2016

of of the forest industry in the state of Florida in 2016
& Lacor | Vake INGUSty State & Loca Fecersl
FLO RI D A " e f “”"m"‘ Income [ Asded Ougnt Taxes I Taxes
e Joos Aison Doitars.
FOREST INDUSTRY e b T—S | e i
Foreswry inarect Efect 564 54 £ 185 42 142
Production [~ insuced Efiect 5] 316|530 ) ()
ECONOM'C CONTR|BUT|ONS Total Emect 16,594 758 1074 1,769 [Z2] 765
Direct Enect 66| 5 | aia 1786 2 758
Primary Wood I inarect Enect PET I T S Fx) 429
Product L T e S
Aartsctamg € 54 3 T ) 2 054
Total Enect 585 Wr_| 3% 3485 @ 24
Direct Ebect 308 7% | 323 565 554
Seconaay Wood I inarect Eflect 392 23 ) ] 53
Manutacturing induced Effect 406 67 "2 191 173
Total Enect 101 2i | ws 239 a2 B
Direct Enect 222 M ) 762 2 977
Primary Papes [~narect Eflect 001 wa 710 362 0] 112
Mtantactonng | W0OcedEfec | 26,12 | 1248 | Zor 531 1569 3
Total Enect 7355 | 201 | 3477 665 2581 5396 |
Direct Evect 081 Y T 453 352 128
Pe [ inarect Eflect 713 61| 268 526 7 (i3
u.“u""“‘m in3uced Eflect 52 C 1603 723 46 1
F " Total Enect 20615 | 1169 | 2129 5.562 123 3164
ores Dvect Efiect 649 £ 106 1325 209 346
. —— Forest Chemcal inarect Efect 2.361 130 214 421 202 336
Chemical tan Tn3.ced Efect 5118 P 3 523 %8 758
Total Efect 9,178 a | eor 25710 78 I7E]
i Sawmal Direct Efiect 95 7 s 23
Manufacturing e | e e i 7 < 7
Papes Machiery | induced Efect 207 10 3 28
wtactunng [~ otal enect 343 19 pol 56
- 1 1.
R e S
‘Wood 45 3
H 746 792
Biomass £ =
: > | BSomass Electnc [ [)
electric power Power o o
. 79 57
generatlon Total Industa £ 6089
Ackety (not 154 2677
nchicing 317 8454
recreanon) 172230

EcoNomic CONTRIBUT

2016 UPDATE

Industries in Michigan, 2014,

Example Reports

FOREST PRODUCTS INDUSTRIES’

IONS TO

MICHIGAN’S REGIONAL ECONOMIES

Aultipliers for 7 Aggregated Forest Products

Labor
Forest Products Industries Employment Outpit Income
(Jobs) (Millions of 2014 Dollars)
Direct C
Forestry 678 452 204
| Logging 4.402 402.4 160.9
| Primary Solid Wood Products a@ 5,022 16936 2807
Secondary Solid Wood Products 7 6.874 1157.7 3205
Wood Furniture 9,943 20171 628.2
| Primary Paper and Paperboard Products | 3.288 2,603.4 3320
| Secondary Paper and Paperboard Products | 8,084 3,682.0 554.9
Grand Total 38,291 11,601.3 2,297.6
Total C
Forestry 1,018 798 332
| ___Logging 7.076 689.5 260.5
" Primary Solid Woed Products and Wood-based Power | 17.197 3,399.7 847.4
| Secondary Solid Wood Products I 14,049 22250 669.5
Wood Furniture 20,078 3,498.9 1,113.2
| Primary Paper and Paperboard Products 15.318 4,566.7 959.4
Secondary Paper and Paperboard Products 21,888 58746 1,266.7
[ Grand Total | 96,623 20,3341 5,150.1
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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

11

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

August 2019

Volume 57
) Journal of Extension Number &
y' www.joe.org Article # 4TOT7
Tools of the Trade

Interpreting Forestry Economic Contribution Reports: A User's
Guide

ch

Rajan Parajuli Eric McC Tanger James Henderson
Assistant Professor Assistant Professor Assistant Professor Professor and Head

12
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https://www.joe.org/joe/2019august/tt7.php

Input-Output Modeling and Related
Terminology

* |-O models track the inter-linkages of sectors
and businesses in the economy

Forestry and
forest products
sectors

a5 q,’,,‘?,i&é‘,'.‘;ﬂf !

Direct
Effect

13

Input-Output Modeling and Related
Terminology

+ |-O models track the inter-linkages of sectors
and businesses in the economy

Forestry and Purchases
forest products from
sectors supporting

sectors

Direct Indirect
Effect Effect

14
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Input-Output Modeling and Related
Terminology

* |-O models track the inter-linkages of sectors
and businesses in the economy

Forestry and Purchases Empl )
forest products from hTES:Kiﬁ
sectors supporting spending
sectors
- +
Direct Indirect Induced
Effect Effect Effect

15
Input-Output Modeling and Related
Terminology

+ |-O models track the inter-linkages of sectors
and businesses in the economy
Forestry and Purchases ,
forest products from EI:\TE;:IY:)T;
sectors supporting spending

sectors
+ + -
Direct Indirect Induced Total
Effect Effect Effect Effect
16
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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!!

17

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

19

IMPLAN Terms

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

20

12/17/19
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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

MAIN RAW DATA SOURCES

IMPLAN

MAKE AN IMPACT.

21

I FRACTICE OF FORESTRY _ .
s

AUthors Standard Procedures and Methods for

esse ntia"y Economic Impact and Contribution Analysis

“signed” in the Forest Products Sector
this
manuscript
sl o Uit Rock, Ackamsas, i 2005 tw o cononns. and bsaes wilh repedt %0 llecien,
ool debvory of infarmation o0 the scomemic e of frwtry ond fhe foret prodechs indty ¥ e
Togon. Tk il dncms e hans Mlind s recommmendation sgpriod of e Uil Rodk
Keywerds: muligher e, IPLAX, it sutpt medleg
dvocates of the foretry and forest 10 2 sate o regional ecomomy. Thes analy
prodects indestzy (FI) ohen e ses ofies expoess the contribasion of irspe:
of o
wcomomic iecdicatons and chasgrs owr tame  As
s crucial 10 the FT1 with tepaed 00 public  IMPLAN Gooep 1
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
Economic Contribution Analysis of the
Forest-Product Industry: A Comparison
of the Two Methods for Multisector
Contribution Analysis Using IMPLAN
HOW do I ::Lua:;r;y‘i‘;lkmﬁ. Henderson, Shaun Tanger,” Omkar Joshi,
conduct a

. . parst
Contribution =====rmiees s sy
AnaIySiS? ity dften, The sirenghs ond weekserss of coch metbd e dscsed,ond the inperione of et

State ogencies oad universities ofiea vse IMPLAN saftware ond dete 1o quastify ecocomic contributions of forest
product indestries in specific regions. Since INPLAN saftware i designed to estimote economic impocts rather fhen

softwore 0od external edfestments of the inpet vabues by sing cutput mulfiphiens. Resdh suggest that both meth
‘oés of contribotion anslysis produce similar tofal effects, but heir opproaches of haadling diect effects ore sebston.
hnhmummvhnm estimates & oppored Io ecosemic impat estimates i highlighted. Furthermore,

proctiosers ove touSioned %o lallow fhe steps corehlly ond exploin which, between fhe two contribusion oalyis
methods, wes uned in theie asclysis

Keywords: sconomic contribetion onalysk, IMPLAN, forest products industry, secier, matrix imversion

24
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Become familiar with two methods
commonly used in contribution
analysis

Internal adjustment External adjustment
* “Eliminates” indirect and induced ¢ inversion of SAM output
effects of the sectors of interest multipliers associated with the

* Does not report intra-sector sectors of interest

relationships (i.e. indirect effects)  * Allows indirect and induced

among chosen industries effects of the sectors of interest
* Can be done more quickly for * May be more accurate for larger
smaller geographies (counties) geographies (state or national)
* Simpler results, harder to * Essentially gives you more of a
misinterpret look “under the hood”

* Recommend method by IMPLAN * Have to be sure to report before-
adjusted input values as direct
effects when reporting

25
Comparison of the two methods
Toble 1. Comporison of direct, indirect, and induced cutput volves obsained from different opproaches of contribution analysis of the
forest-product industry in 13 southern sdates in 2012,
26

12/17/19
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What sectors
should |
include?

[ GRIEF COMMUNICATION

economics

A Synopsis of Methodological Variations in
Economic Contribution Analyses for Forestry
and Forest-Related Industries in the US South

Ombar Joshi, Jomes E. Henderson, Shoun M. T
Loshie A. Boby, Matthew H. Pelkki, and Eric L T

Tow bt praducy, sk sleys o gt roe i ragonsl acsmsmie i the Uit St bhoogh it
wsnnic contibebin veham orv teebvly wery 18 et ond g s e, wvase madding. snd

suraliione] loord) idesiiey et prodhuy engiommred wisd produch, omeng whens Uewia, thers wire
e SMoeme: = cpoom o vheh iditons o mde « ta socel cumurbag ot Some ok recied
B o LT e—r——

Keywords: MR mitohen, it ot modeiog

27

What
sectors to
include?

Think back to the
previous slide on
NAICS and
IMPLAN sectors

Aggregation Bias

Unique
Industries

Local Knowledge
and Data

Toble 1 Percetoge of anclyss e inchded eoc foresky and fores producs nduy secr i hieancyes

IMPLAN sextor mo.*

15
16

19

"

14
1%
1%
]
14
19
10
1]
4
[}
14
s
146
17
148
19
150
151
152
15
4]
]
"
n

M
s
W6

IMPLAN sector titke NAICS code ‘Shoubd the sector be incloded for analysis? (%)
For. FP, & dimber tact prodhction 112 100
Commencil bygging 135 100
Suppoet activitie for agrculiwe/For. s n
Elctric power genertion - biomas 2 o
il Ry 100
R 100
LNNIBY 100
R4 100
nny 100
s 100
nm 100
100
[ 100
mobile hosee) 7
gy 100
o prod. mif 100
100
100
100
100
100
[
9%
mm 100
wm #
nnm 8
W 8
WS ]
Wy 5
(]| ]
wn #
] 2
(A0 1}

28
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IMPLAN

*IMPLAN Sectors Can Be Mapped Back to
NAICS Codes At Varying Levels of Detail

Snapshot of IMPLAN Sector Map
« The NAICS standard was adopted Sector IMPLAN Desci n 2007 NAICS

in 1997 to replace SIC codes e L e R L

lctronic capacitor,rsistor, il transformer, and other nductor manufacturin aaatas
- Go fme primary 2 dlg'ﬁ ) S Prmigdl circul asemble (electronic assemply) st
categories down to 6 digit level 27 cecromed IMPLAN Sector 12, .... manacturing Saasio

of detail i;g iearzh, ded 244 maps only  pots manufacturing 334511

* IMPLAN sectors based on the BEA [ s B85 908 e Frn
Input-Output Study Sea vt from 334414-6 [oee "™ 24510

255 [Fdat 2 :

— IMPLAN maps Very CloSely t0 |3 i oot simermemsaring o controling Geviee mamiractare st
6 digit NAICS for ncse and oo recoring medts marutscturig e

manufacturing f:::;:;;'7::,:“:a}z':;:;:m:""'a““""“

— More aggregate for service Fiousenld coskeg apptance mon.focari Een
seotarl 29 T —

) . B oot e e e i

— Construction one of few main Power, distribution, and specialty transformer manufacturing 335311
sectors not direct oo et

. Yy IMPLAN Sector |nufacturing 335314

corresponding to NAICS 259 maps only 35011

. 35012

= Each IMPLAN sector has varying t0 5 digit NAICS  [e and cable manufacturing ssso2
factors for how inputs flow through B e — e

the local economy

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

29

What does IMPLAN include that is
FPI related?
Implan536index ImplanDescription Naics2012
15 Forestry, forest products, and timber tract production 11312
16 Commercial logging 1133
a7 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
Solid Wood 138 wood product m ing 321219
T 139 Wood windows and door manufacturing 321911
Products )
140 Cut stock, resawing lumber, and planing 321912
141 Other millwork, including flooring 321918
142 Wood container and pallet manufacturing 32192
143 Manufactured home (mobile home) manufacturing 321991
| 144 Prefabricated wood building manufacturing 321992
[T1as All other miscellaneous wood product manufacturing 321999
146 Pulp mills 32211
Pulp & 147 Paper mills » 32212
— 148 Paperboard mills 32213
Paper 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
Wood 153 All other converted paper product manufacturing 322299
AOO —| 368 Wood kitchen cabinet and countertop manufacturing 33711
Furniture 369 up furniture m i 337121
370 wood furniture m ing 337122
373 Wood office furniture manufacturing 337211
374 Custom architectural woodwork and millwork 337212
376 Showcase, partition, shelving, and locker manufacturing 337215

30
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How do most practitioners
aggregate sectors?

Toble 2. Aggregation preferences for sach sector incladed by anclysss.

MPMLAN woee = e bypag ot pager omnd Saw Foomsarpy womnd - * paper 2* pager

'
"
"
150
15
152
15y
sty
w

31

Input-Output Model >
Social Accounting Matrix

* Transactions Table provides basic
framework for regional accounting

* Producers by Purchasers (row x

column) Essentially an accounting
* Demand Driven worksheet
« 1-0”ese”: Users purchase from Makers . PUIVChaseS must equal
sales

+ Economy must balance

purchaser Agriculture Manufacturing Services Labor Households GrOp Surplus Institutions Exports Output

Agriculture 6 1 3 10 I 7 9 36
Manufacturing 7 4 2 4 I 5 6 28
Services 3 0 7 2| 6 8 26
Labor 9 5 9 I 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
32
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Input-Output Model -
Social Accounting Matrix

* The I-O model is the industry-to-industry relationships between purchases
and sales

* 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

(A e o NN
Househods 16 |

Input-Output Model >
Social Accounting Matrix = Multipliers

+ The Type SAM Multiplier captures the Total Effect of industrial activity
+ Relative to the Direct Effect of purchasing seen in the 1-O Model and the

SAM
* Fully reflects the circular flow of money from industry to social institutions,
which flows back to industries b .
. . -by-n matrix
* Type SAM Multiplier = o ""’““"g;::z’r’"d““d) 2y n columns

8 Crops, Iveniock and daiy.
s AN veQelalies, loredlry
And ottwe Agricutue

u 529 4 bilcn toward GOP

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

ain a2 aiz - - -
and Manufacturing @1 @22 a3 .-

dsy1 dsz asz - -

34
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Economic Multipliers

What they are

* Measures of linkage

* Measures of
dependency

* Types s
* 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
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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

Pull NOT Push

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

(Direct + Indirect + Induced)

* The output multiplier for that Type SAM =
forest industry will be 2.50

* The $1.00 direct effect plus 2 50 ($1.00 +51.10 + $0.40)

the $1.10 in industrial $1.00

spending
500 + $550 + $200
* Indirect effect created by the 2.50 = ¢ isoo 5200
direct effect

» Plus an additional $0.40 in

household spending

* Induced effect created by the
direct and indirect effects

Direct

40
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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

Economic Multipliers

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 HUH??
* 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?

43

Difference between Economic
Contribution and Impact

Economic Contribution HUH??
- Contribution analysis is o

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?

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

45

Questions/Comments?

Wi, S, 4y

* 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

NC STATE
EXTENSION

MISSISSIPPI STATE UNIVERSITY..
[EISTER ’ EXTENSION

46
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https://www.joe.org/joe/2019august/tt7.php
http://ncsu.edu
http://msstate.edu
http://latech.edu

Thank you for participating in today’s webinar.

To see other live or on-demand webinars
visit
forestrywebinars.net

..‘O -

_‘_‘;"""“
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