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I. PROJECT DESCRIPTION

The Center for Rural Partnerships (CfRP) at
Plymouth State University was contracted
by the New Hampshire Timberland Owners
Associations (NHTOA) to estimate economic
contribution of the logging industry to
New Hampshire’s economy. An economic
impact model was created from IMPLAN
data 2012, the latest data available. This
model traces spending by loggers. Loggers
make a significant contribution to the state’s

economy as they purchase supplies from |ﬂ| N HTOA
local businesses. In addition, spending by NH TIMBERLAND OWNERS AsSOCIATION
workers in the logging industry and its supply Growing Leadership for New Hampihire & Foreidy
industries provides a boost to the region’s
economy. After reviewing and discussing

the preliminary estimates, a survey of "

the logging firms was jointly designed by Pl)fmouth State
NHTOA and CfRP. The survey results were UNIVERSITY

used to customize and improve the baseline CENTER FOR RURAL PARTNERSHIPS

model and data.



I1. DEFINITIONS OF KEY MEASURES

’ ﬂ-

Employment: annual average number of jobs, including both full-
and part-time jobs; for example, 10 jobs for the first half of the year
and 20 jobs in the second half results in 15 average jobs for the year

Labor income: employee compensation (wages and salaries plus
other compensations) and proprietor income

Value added: labor income, other types of property income (such
as dividends, interest income, rent income, and profits), taxes on
production and imports

Output: total value of production, which is the sum of value added
and the cost of all the inter-industry purchases required for production

i }ﬁ- o L -



II1. LITERATURE REVIEW

Economic contribution studies of the logging industry have often been included as a part of economic
contribution studies of agriculture and forestry-related industries. Studies measured economic
contributions on the following measures — employment, labor income, value added and output. IMPLAN
has been widely used in the literature. In fact, every study that we reviewed used IMPLAN in its
analysis. In addition, the literature shows that the multipliers for New Hampshire’s logging sector is
not out of the norm. All multipliers in the literature range from 1 to 3. The summary of the findings are
reported in Table 1 below.

The employment multiplier ranges from 1.5 to 2.8 in the literature. The New Hampshire’s employment
multiplier for 2012 is 1.7, which lies in this range. The employment multiplier of 1.7 means that every
100 jobs in the state’s logging industry supported an additional 70 jobs in the rest of the economy
during 2012.

The labor income (employee compensation and proprietary income) multiplier ranges from 1.6 to 2.0
in the literature. The New Hampshire's labor income multiplier for 2012 is 1.5, which is very close
to but smaller than the smallest multiplier found in the literature. It suggests that the labor income
contribution estimates in this study are conservative. The labor income multiplier of 1.5 means that
every $1 million labor income in the state’s logging industry supported an additional $500,000 labor
income in the rest of the economy.

The value added multiplier ranges from 1.3 to 2.8 in the literature. The New Hampshire's value added
multiplier for 2012 is 2.3, which lies within the range suggested by the literature. The value added
multiplier of 2.3 means that every $1 million in value added in the state’s logging industry supported
an additional $1,300,000 value added in the rest of the economy.

The output multiplier ranges from 1.3 to 2.0 in the literature. The New Hampshire’s output multiplier for
2012 is 1.9, which falls in the range suggested in the literature. The output multiplier of 1.9 indicates
that every $1 million in output in the state’s logging industry supported an additional $900,000 output
in the rest of the economy.

Table 1: Multipliers for Sector 16: Commercial Logging

New Hampshire | 2012 1.7 1.5 2.3 1.9 IMPLAN
Virginia* 2010 2.8 2.8 1.9 IMPLAN
Alabama 2010 1.5 1.6 IMPLAN
Minnesota 2008 2.4 IMPLAN
Texas 2007 1.5 1.6 1.3 1.3 IMPLAN
W. Virginia* 2003 1.9 1.8 2.0 IMPLAN
Tennessee 1999 2.0 2.0 1.7 1.5 IMPLAN

*The multipliers are for forest-related industries, which includes forest product manufacturing as well
as logging. Cells were left blank when they were not reported in the literature.



IV. IMPLAN MODEL AND DATA

The model used in this analysis was built by customizing the Impact Analysis for Planning (IMPLAN)
regional input-output software. The first input-output model was developed by Dr. Wassily Leontieff
to help the United States mobilize to meet the demand of World War II. For this work in input-output
models, he won the Nobel Prize in Economic Science in 1973.

The input-output model was later applied to regional economies. With the enactment of the National
Forest Management Act in 1976, the U.S. National Forest Service needed a systematic tool for evaluating
the national forest management plans on local residents and businesses. Hence, the creation of the
IMPLAN. The advancement of computer technologies made it possible to extrapolate, extend, and
convert existing data to regional economies using non-survey methods, without the cost of onsite data
collection.

Today, IMPLAN is widely used for
evaluating economic impacts beyond
the forest and logging sector. It traces 3}
impacts through direct, indirect and §
induced impacts. Direct impact is the
initial expenditures, or production, &
made by the industry experiencing #
the economic change; indirect
impact represents the effects of
local inter-industry spending through : A
the backward linkages; and induced YRS el —
impact is the results of local spending e A
of employee’s wages and salaries |
for both employees of the directly &=
affected industry, and the employees
of the indirectly affected industries.
Backward linkages are the tracking of §
industry purchases backward through &
the supply chain (Frances Day).

IMPLAN data is constructed primarily from federal government data, including:

U.S. Bureau of Economic Analysis Benchmark I/O Accounts of the U.S.
U.S. Bureau of Economic Analysis Output estimates

U.S. Bureau of Economic Analysis REIS Program

U.S. Bureau of Labor Statistics Covered Employment and Wages Program
U.S. Bureau of Labor Statistics Consumer Expenditure Survey

U.S. Census Bureau County Business Patterns program

U.S. Census Bureau Decennial Census and Population Surveys

U.S. Census Bureau Economic Censuses and Surveys

U.S. Department of Agriculture Crop and Livestock Statistics

U.S. Geological Survey



V. ASSUMPTIONS OF THE MODEL

All usual assumptions of the input-output model
apply in this study. &

e Constant returns to scale ol
o As all inputs increase by a factor, output
increases by the same factor. For example,
output doubles if all inputs double.

e National production coefficients and margins
0 An industry is assumed to have identical
production functions and margins in all
regions in the country.

¢ No substitution among inputs
o No substitution among inputs is assumed
for simplicity. In practice, firms may
look for an alternative for an input that
becomes increasingly more expensive,
which may happen if its demand increases
and/or its supply falls.

¢ No constraints to the supply of commodity



VI. DEFINITION OF INDUSTRIES

Table 2 describes the logging industry used in this study, along with its IMPLAN and the North American
Industry Classification System (NAICS) code. It also describes a few of its primary supply industries.

Table 2: Logging industry and its primary supporting industries

Cutting and transporting
- . timber, stump removing in
g2 e T the field, timber piling, tree S
chipping in the field
Supply industries
Cruising timber, estimating timber,
Support activities for forest fire prevention, forest
19 : firefighting, forest management 1153
agriculture and forestry .
plans and preparation, pest control
services
319 Wh(_)lesale trade Logging equipment merchant 4238
businesses wholesalers
10 All other crop farming 111-112
Gathering of forest products (e.g.,
barks, gums, needles, seeds),
nurseries for reforestation growing
Forestry, forest trees, harvesting nuts and berries
15 products, and timber from native and non-cultivated 1131-2
tract production plants, pine gum extracting, tree
seed extracting, tree seed growing
for reforestation, timber tract
operations
Automotive repair and
414 maintenance, except 8111
car washes
Architectural,
369 engineering, and 5413
related services
Commercial and
417 industria_l machinery_ 8113
and equipment repair
and maintenance




VII. ECONOMIC CONTRIBUTION ESTIMATES

The logging industry’s contribution spreads across the state’s economy by creating and supporting
jobs, incomes, and taxes. The logging industry supports its supply industries in the region by making
purchases from them (indirect effect). In addition, workers in the logging industry and its supply
industries spend their earnings in the region’s services industries (induced effect). For example, Table
3 shows that there are 1,124 jobs in the state’s logging industry. These 1,124 logging jobs supports an
additional 309 jobs in its supporting industries, such as trucking. These 1,124 logging jobs and 309 jobs
in its supporting industries together support an additional 488 jobs in services sectors, such as grocery
stores, hospitals, gas station, utility, restaurants...

Table 3. Summary of Economic Contribution, Year 2012

The dollars are expressed in millions of 2013 dollars.

The industry’s contribution can also be expressed in terms of per 1,000 tons of wood harvested.
For simplicity, it assumes no differences in prices and impacts between different types of wood. The
total volume of wood harvested for April 2012 — March 2013 was 3,287,500 tons according to the
New Hampshire Department of Resources and Economic Development, Division of Forests and Lands.
Dividing contribution estimates in Table 3 by 3,287,500 tons of wood harvested produces the industry’s
contribution per 1,000 tons (Table 4).

Table 4. Contribution per 1,000 Tons of Wood Harvest, Year 2012

. $21,202 $11,772 $26,586
0.1 $4,198 $3,316 $6,540
0.1 $6,722 $11,894 $18,160
0.6 $32,152 $27,011 $51,316

The dollars are expressed in 2013 dollars.
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Table 5 shows top 25 industries supported by the logging industry in terms of employment. The largest
employment contribution of the logging sector was on “Support activities for agriculture and forestry.”
A total of 157 jobs in this sector was supported by the logging sector.

Table 5: Top 25 Industries Affected, Employment

0 | Total 1,124 309 4881 1,921
16 | Commercial logging 1,124 62 0] 1,186
19 | Support activities for agriculture and forestry 0 156 0| 157
413 | Food services and drinking places 0 1 60 61
397 | Private hospitals 0 0 30 30
319 | Wholesale trade businesses 0 15 15 29
394 gfgggéoo:e$2y5|C|ans, dentists, and other health 0 0 2% %
324 | Retail Stores - Food and beverage 0 0 25 25
360 | Real estate establishments 0 3 21 24
329 | Retail Stores - General merchandise 0 0 19 19
398 | Nursing and residential care facilities 0 0 18 18
320 | Retail Stores - Motor vehicle and parts 0 0 12 13

10 | All other crop farming 0 12 0 12
414 VAVL;tsc;]n;Sotive repair and maintenance, except car 0 5 5 10
400 | Individual and family services 0 0 10 10
356 feelgtjéi;igsc,t i(\:/(i)trir(;rsnodity contracts, investments, and 0 1 9 10

Forestry, for r nd timber tr

15 p(r)otcelztcgli,o no est products, and timber tract 0 10 0 10
327 | Retail Stores - Clothing and clothing accessories 0 0 10 10
330 | Retail Stores - Miscellaneous 0 0 10 10
388 | Services to buildings and dwellings 0 2 7 9
382 | Employment services 0 2 7 8
426 | Private household operations 0 0 7 7
393 | Other private educational services 0 0 7 7
354 termedation activties. o 2 6| 7
i e L N N, N




Table 6 shows top 25 industries supported by the logging industry in terms of labor income. The largest
labor income contribution of the logging sector was on “Support activities for agriculture and forestry.”
A total of $4.2 million in this sector was supported by the logging sector.

Table 6: Top 25 Industries Affected, Labor Income (in $1,000)

0 | Total $69,706| $13,844| $22,116|$105,666
16 | Commercial logging $69,706| $3,929 $2| $73,637
19 | Support activities for agriculture and forestry $0( 9$4,141 $10| 44,151

319 | Wholesale trade businesses $0| $1,366 $1,370| $2,736
Offices of physicians, dentists, and other
394 health practitioners $0 $0 $2,639|  $2,639
397 | Private hospitals $0 $0 $2,063| $2,063
413 | Food services and drinking places $0 $23 $1,459| $1,482
15 Forestry, forest products, and timber tract s0| 1286 s0| 1286
production
Securities, commodity contracts, investments,
356 and related activities $0 $93 $694 $786
320 | Retail Stores - Motor vehicle and parts $0 $4 $747 $751
398 | Nursing and residential care facilities $0 $0 $681 $681
324 | Retail Stores - Food and beverage $0 $3 $634 $636
414 Automotive repair and maintenance, except $0 $284 $271 $555

car washes
329 | Retail Stores - General merchandise $0 $2 $524 $526

Commeraal and_ |ndustr|a_l machinery and $0 $422 $53 $474
equipment repair and maintenance

367 | Legal services $0 $85 $347 $432
Monetary authorities and depository credit

417

354 intermediation activities $0 386 $343 $429
360 | Real estate establishments $0 $47 $357 $404
368 Accounting, tax preparation, bookkeeping, and $0 $214 $189 $403

payroll services
369 | Architectural, engineering, and related services $0 $312 $74 $386
Medical and diagnostic labs and outpatient and

396 other ambulatory care services $0 $0 $370 $370
335 | Transport by truck $0 $198 $110 $308
382 | Employment services $0 $58 $243 $301
392 Private junior colleges, colleges, universities, $0 $7 $287 $294

and professional schools
419 | Personal care services $0 $0 $287 $287




Table 7 shows the government taxes and receipts the logging industry contributed. The logging industry
generated $5.1 million in tax revenues to the state and local governments from all sources and an
additional $15.2 million to the federal government. Negative values under Corporations Column indicate
that the corporations in the sector lost money.

Table 7: Tax Contribution (in $1,000)

($6)
$25 $0
$49
$995
$3,613
$53
50
$312
$35
($659)
$136
$311
§129
$81
§72
$74 $0 $5,010 $730 ($665)
$2,663 $1,744
$3,471
$351
$139
$40
($1,474)
$8,280
$6,135 $1,744 $530 $8,280 ($1,474)
$6,209 | $1,744 | $5,540 | $9,000]  ($2,139)

10



VIII. SURVEY RESULTS AND MODEL ADJUSTMENTS

The IMPLAN model for the New Hampshire’s logging industry was customized based on the survey
results. The survey was mailed to the logging firms who have operations in the state of New Hampshire
in 2013, regardless of the firm’s business address. Those firms that have businesses in more than
one state were asked to report only the New Hampshire’s portion of their business. This is a source
of difference between these survey results and IMPLAN data, which is estimated largely based on
federal data. Federal data, such as the U.S. Bureau of Economic Analysis or the U.S. Census Bureau,
are collected at the establishment or firm level. For example, a logging firm, located in Vermont but
harvests wood in New Hampshire as well as Vermont, would not show in New Hampshire’s statistics
but in Vermont’s. However, their wood harvest operation in New Hampshire does have impact on New
Hampshire residents and businesses, and thus should be reflected in this study.

Of the 388 logging firms that the survey was mailed to, 28 were returned. Although the response rate
in the number of respondents was less than 10 percent, the survey respondents represent more than
10 percent of the industry in terms of the number of jobs and 18 percent in terms of the volume of
wood harvested. Due to the small sample size, caution was taken in interpreting the survey results. The
mean number of employees of the 28 logging firms that returned the survey was 4.4 employees. They
were as small as 1 employee (proprietors) and as large as 18 employees. Its distribution was skewed
to the right (Figure 1). Table 9 shows per worker statistics of the survey results that were considered
for customizing the IMPLAN model. Sales per worker appear to be over-reported and thus discarded.
The survey shows that the mean sales per worker more than $204,000, which compares to $93,000 for
the nation and $77,000 for the state. The distribution of sales per worker suggests that this statistic is
heavily influenced by the firms that have large revenues (Figure 1). However, the other two variables
seem reasonable compared to IMPLAN data — 1) payroll (employee compensation) per worker and
2) taxes per worker. The mean payroll per worker is reported to be $23,812, which falls between the
range of the IMPLAN estimates for the nation and the state. Figure 1 shows that the payroll per worker
is normally distributed. The IMPLAN estimates for the nation and the state both fall within the lower
and upper bound of the sample statistics at the 95% confidence interval. Payroll statistics excludes
proprietors. The mean taxes per worker are about 50 percent higher than the IMPLAN estimate for the
nation. Figure 1 shows that its distribution is positively skewed, which suggests that the mean is unduly
influenced by a few large values. In such a situation, the median is better representative of the sample
than the mean. The median falls between the IMPLAN estimates for the nation and the state, and would
lead to more conservative estimates than the mean. The mean of payroll per worker and the median of
taxes per worker were used to customize the baseline IMPLAN model.

11



Table 8 Summary Statistics of the Survey

76,956,031 4.4| $1,012,830 $767,393| $169,286( $10,430
76,773,496 0.9| $230,508 $178,321 $58,974 $2,509
14,500 3.0 $642,122 $435,700 $64,000 $7,550
391,469,552 4.7| $1,219,735 $943,584| $306,439| $12,791
1,996,290,627| 17.0| $4,676,990( $3,314,500( $1,300,000( $59,706
307 1.0 $23,010 $0 $0 $294
1,996,290,934| 18.0| $4,700,000( $3,314,500( $1,300,000( $60,000
26 28 28 28 27 26

A few survey forms were returned with some questions left blank. Hence, the number of firms differs

across variables.

Table 9 Survey Statistics at 95% Confidence Interval,
compared to IMPLAN Data

National Estimate Margin of Lower Upper .
Average for NH Mean Error Bound Bound Median
$93,008 $77,334| $204,571 $59,287| $145,284| $263,858| $168,750
$29,401 $19,452 $23,812 $7,540 $16,272 $31,352( $22,000
$2,006 $1,287 $2,928 $1,396 $1,532 $4,324 $1,651

e i

The margin of error was computed assuming the normal distribution.

12




Figure 1: Distribution of Sample Statistics
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