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ABSTRACT

USE OF IMPLAN TO ESTIMATE ECONOMIC IMPACTS STEMMING FROM OUTDOOR
RECREATION EXPENDITURES IN THE UPPER LAKE STATES

By

Lawrence D. Pedersen

The USDA Forest Service's IMPLAN input-output (I-0) has been used
to generate estimates of outdoor recreation economic impacts, but the
reliability of such estimates is largely unknown. Problems with
IMPIAN's regional purchase coefficient (RPC) trade estimates were
identified. Alternative RPCs were constructed from a reconciled 1977
Multi-Regional Input-Output (MRIO) database. Comparisons with IMPLAN's
current RPCs reveal the alternative RPCs to be more internally
consistent and in line with regional economic theory. The 1985 National
Survey of Fishing, Hunting, and Wildlife-Associated Recreation (FHW)
data were used with alternative IMPLAN models to generate outdoor
recreation impact estimates for the upper Lake States region. Variables
examined include recreation activity participation levels and spending
pattegﬁs, sampling errors associated with the FHW activity and spending
data, I-O model sectorization schemes, sector spending allocations, and
trade estimates. All variables affected the magnitudes of total
economic impact estimates. The range of spending estimates constructed
to account for FHW sampling error had a large influence on impact
magnitudes, indicating that reports of deterministic impact estimates
may be misleading. Evidence presented concerning IMPLAN’'s RPC estimates
indicates that improvements in impact estimates could result from

estimation of IMPLAN’s RPCs from the reconciled MRIO database.
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CHAPTER 1

INTRODUCTION

a und

State governments have become involved in sponsoring a variety of
initiatives to foster economic development in recent years. Fosler
(1988) documents this trend in The New Economic Role of American States.
Nothdurft (1984) reviews recent state economic initiatives that focus on
natural resources. Tourism and recreation have been major areas of
emphasis for state economic development efforts.

Reliable estimates of the relative economic impacts from
alternative development programs are useful in planning economic
development. Knowledge of economic impacts can improve governmental
programs aimed at promoting economic growth. An industry’s relative
economic impacts vis-a-vis other industries are an appropriate
consideration in the case of "targeting" a particular industry for
special governmental assistance. Other factors to consider include the
industry’s growth prospects, the comparative advantages for the industry
that exist in the state versus elsewhere, and anticipated social
benefits.

People recognize the need for better economic data and information
on outdoor recreation. This is illustrated by the summary of outdoor
recreation key issues and recommendations in Appendix I of Americans
OQutdoors: The Legacy, the Challenge, (President’s Commission on
Americans Outdoors, 1987). According to the study, states are reported
to have expressed r;eeds for "improved information c.:ollection and
analysis to provide a better base for decisions" and "better

1
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identification of values to help justify actions recommended" (p. 281-
282). The report goes on to state: "Most state assessments reference

the values of recreation and the outdoors. These concerns about values
are often closely related to overall planning and research needs." Two
of the three primary areas encompassed by the concerns expressed were
"better recognition by and communication to the public about recreation
values" and the "need for more research and documentation of
quantitative benefits of recreation to the economy..." (p. 282).

Two recent examples of efforts explicitly aimed at improving the
quality of outdoor recreation impact analysis are the Public Area
Recreation Visitor Survey (PARVS) and the estimation of upper Lake
States outdoor recreation economic impacts (Pedersen and Chappelle,
1987). The PARVS effort has involved Federal and State agencies in
coordinating surveys of park recreationists in several regions of the
United States. The primary objective of PARVS was to "generate spending

> T
data needed to determine the economic impacts (jobs, income, etc.) of
public agenc& >expenditures for recreation facilities and services"
(Propst, 1988, p.4). The estimation of outdoor recreation economic
impacts in the upper Lake States (Michigan, Minnesota, and Wisconsin)
was part of an effort to measure the contribution of the forest
resources to the region.

The funding for these and other similar recreation studies

- )
indicates there.is a demand fg;/%eliable economic impact measurements of

outdoor recreation. At the same time, however, reliable recreation
economic impact measurement is constrained by many -factors. These

factors may be viewed as generally falling within three categories: the

definition of outdoor recreation, the input data used with the impact
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model, and the impact model itself. This thesis focuses on issues
relating to outdoor recreation input data and impact models. Brief
attention is also given to outdoor recreation definition issues.
The need for this study is further discussed in the following
section. Other preliminary concepts and ;an introduction to the subject
are then presented to establish the context of the dissertation

research. The chapter concludes with a statement of study objectives.

Need

A plethora of data on outdoor recreation and related statistics on
travel and tourism exists, but there has been little effort devoted to
comparing and relating such data, especially within the context of
recreation economic impact analysis. Ip the absence of consistency
checks across studies and statistical information, regional outdoor
recreation participation and spending profiles largely remain untested
and unreliable. This, in turn, inhibits the development of credible
outdoor recreation economic impact estimates.

There are several reasons why comparisons of recreation data and
economic impacts are difficult to wundertake, including a 1lack of
consensus concerning outdoor recreation and tourism definitions, the
multi-purpose nature of many outdoor recreation trips (recreationists
often participate in a mix of activities), and different objectives in
conducting outdoor recreation and tourism studies. As stated in the
Methodological Notes accompanying the paper presented by Pedersen and
Chappelle at the 1987 Lake States Governors’ Conference on Forestry (p.
4): .

At the time of this study, no complete, consistent, and

reliable outdoor recreation data base exists that can be used in
an economic impact analysis of a sub-region of a multi-state
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area (such as the more heavily forested areas of our three state
region). The lack of standardization in data reflects different
objectives under which the data were originally collected. For
example, outdoor recreation-related data may be gathered to
measure tourism, state park attendance, or the multiple demands
on lakes or streams. Units of measurement range from simple
head counts through trips, "occasions," recreational visitor and
activity days, and hours spent in the activity. Studies also
include and exclude different types of recreationists, again,
depending on their objectives.

There are many other recreation analysis pitfalls. The
sheer diversity of activities and recreationists makes impact
estimation difficult. Double-counting is a risk when using
multiple sources of data as in this study. Fishermen camp and
campers fish; separating out what multiple data sources have
included may be impossible. Typical spending categories
mentioned in studies frequently do not fit the SIC codes used in
impact analysis. Examples include: "transportation" and
"vehicle-related," which could refer to a myriad of sectors
besides gasoline, and "food," which may or may not include
restaurants and beverages. Spending will also differ depending
on the recreationist’s origin and destination, lodging,
activities engaged in, and the recreation season.

In addition to the differences between studies noted above, outdoor
' recreation economic impact studies often differ in their treatment of
two categories of economic activity affected by recreation activity:
recreation-related equipment purchases and fiscal impacts on various
levels of government. Many studies focus only on trip expenditures and
do not address either durable equipment spending or the public costs of
providing the recreation experience. Comprehensive profiles of outdoor
recreation economic impacts might also give consideration to
expenditures in the region that occur in preparation for recreation
outside the region. There are also more esoteric impact issues such as
analyzing changes in personal consumption expenditures for food and
other items that stem from successful hunting and fishing. However,
budgetary, data, and time constraints often prohibit the development of

comprehensive recreation impact analyses.
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This thesis examines several specific means to refine recreation
economic impact estimates generated by the USDA Forest Service’s IMPLAN
(IMpact analysis for PLANning) model (U.S. Department of Agriculture,
1983). Important issues faced in estimating recreation economic impacts
will be illustrated through generating estimates of upper Lake States
outdoor recreation economic impacts using Micro IMPLAN (Version 2.0)

(Alward et al., 1989).

Use of Qutdoor Recreation Data in Impact Analysis

Accurate recreation participation and spending profiles need to be
constructed before reliable recreation economic impacts may be
estimated. Spending profiles may then be converted into final demand
vectors which, in turn, *"drive" input-output (I-0) models. Thus, the
levels of direct, indirect, and induced sales, value-added, income, or
employment impacts generated by a recreation I-O analysis critically
depend on participation and spending estimates.

In order to expand their usefulness and address the myriad of
objectives facing state planners, spending profiles and associated final
demand estimates would ideally be developed (and, subsequently, be
capable of being delineated) according to a number of variables. These
variables include recreation activities, types of accomodation used,
recreationists’ residency status, and, preferably, substate regions and
season. Developing distinct spending profiles according to these
variables would permit:

- the flexibility to examine issues for different objectives and

multiple interests. Among other reasons, such .flexibility is

desirable with multiple definitions of tourism and recreation

existing and private interests often centered around specific



activities (e.g., hunting or fishing);

- improved estimates as new primary and secondary data become
available, be they estimates for lodging, recreation activity
levels, or other recreation-related variables; and

- more crosschecking of estimates across studies in order to examine
their consistency and reliability.

Regarding this 1last point, outdoor recreation data come from
national, state, and local sources. There have been few efforts to
contrast participation level and spending pattern estimates across and
within different levels of the spatial hierarchy. Conclusions stemming
from comparisons of estimates across recreation studies are inhibited by
differences in time when studies were conducted, what they measured and
the measurement units they used, and low precision caused by small
sample sizes in some cases. However, such comparisons may at least give
some qualitative impressions of consistency and provide a measure of the
reliability of outdoor recreation economic impacts. The reliability of
outdoor recreation economic impacts should be questioned if gross
inconsistencies between outdoor recreation data are found and not
resolved before generating the impact estimates.

In light of the importance of the final demand estimates for input-
output analysis, the reliability of recreation participation levels and
spending profiles are probably at least as important and in need of
review as is the input-output model used to generate the economic impact
estimates. However, problems with an I1I-0 model may sometimes be
identified and rectified, leading to generic changes in ghe I-0 modeling
system. Such changes could then help all future users of the I-0

modeling system. In addition to possible generic I-O improvements,
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refinements in the analysis at the stage of using the I-O model may also
sometimes be more easily and quickly achieved. Attention to the I-0
model in such cases may be justified on the basis of efficiency. This
study will describe where generic improvements may be made in the IMPLAN
modeling system and associated IMPLAN user materials, especially as they
apply to outdoor recreation economic impact estimation.

Issues and variables encountered throughout the impact estimation
process are described, along with their influences on the ultimate
impact estimates. This examination provides some indications of where
the greatest amount of future research time and effort should be spent.
In order to improve the reliability of recreation impact measurements,
it may be wise to extrapolate values from other studies for certain
variables which have consistent values across studies and to devote more
time to those variables with wide ranging values. A savings of time
resulting from extrapolating values from other studies could also be
spent in developing more comprehensive assessments of impacts through
pursuing the often-neglected aspects of outdoor recreation impact
analysis mentioned earlier (durable equipment purchases and public
fiscal impacts). Despite interest in outdoor recreation impacts, funding
for impact studies 1is 1limited. Efficient allocation of research
resources requires a marginal return approach. This approach would
devote the greatest amount of attention to refining measurement of those
variables which most affect the precision and reliability of impact

estimates.

Input-Qutput Model Influences on Qutdoor Recreation Impact Estimates

Recreation data and I-0 models are two major sources of influences

on the magnitude of outdoor recreation impact estimates. The quality



and consistency of recreation participation and spending data are, at
best, untested. In contrast, there have been recent input-output (I-0)
improvements in terms of structural I-0 techniques used, model
accessibility, and user aids for measuring outdoor recreation I-0
impacts. This is specifically true with regards to the USDA Forest
Service's IMPLAN model. IMPLAN version 2.0 is available in a personal
computer (pc) version which allows for faster turnaround and greater
user input in model development. It has adopted a new trade estimation
technique in place of one which is known to overestimate regional
impacts. It also has separate retail and wholesale trade sectors which
permit greater precision in measuring impacts from recreation-related
expenditures. Additionally, IMPLAN training materials and computer
spreadsheet aids have been developed for recreation impact analysis.

The range in size of multipliers provide a further indication that
research on recreation participation and spending data may provide
greater refinements in generating reliable recreation economic impact
estimates. Sectoral multipliers generated by IMPLAN for any given
region and type of economic variable tend not to vary from e#ch other by
more than a factor of one. If estimated properly, they seldom are
outside of a range of one to three. For any given region, most
multipliers of the same type (e.g., sales, income, jobs, Type I, or Type
I11) are within 50%, plus or minus, of the average multiplier for that
type.

In contrast to most multipliers, recreation participation and
spending estimates are "all over the map." In othér words, on a
percentage basis, differences betwen multipliers appear to be less than

differences between recreation participation and spending estimates.



Therefore, successful efforts at improving the accuracy of participation
and spending data are likely to improve the reliability of estimates of
total outdoor recreation economic impacts more than refinements in
s ectoral allocations of spending (the distribution of recreation
expenditures across input-output accounts) or improvements in multiplier
accuracy. This assumes the objective is to develop reliable recreation
economic impact estimates. However, objectives may sometimes be tainted
by political motivations to inflate the importance of a particular
industry. Also, the objective may be to measure multipliers or assess
the distribution of spending across economic sectors, or both, rather
than estimate total economic impacts. This second point is further
addressed below under the heading, "The Concept of Accuracy as It
Applies to I-0 Analysis."

Ideally, consistency checks and sensitivity analyses are conducted
throughout an entire impact estimation process. Several dimensions at
the stage of utilizing IMPLAN may have a significant bearing on final
impact results. Addressing some of these issues may be warranted on the
basis that they may be more cost effective than improving the quality of
recreation participation and spending data. Five specific issues
relating to use of the input-output model could be investigated in the
Process of conducting sensitivity analysis of economic impacts:

1) the sectorization scheme: minimizing aggregation error and
testing for sector spending allocation error (this is
essentially an extension of checking the consistency of
spending profiles across outdoor recreation studies);

2) alternative deflators: Appendix D of the IMPLAN Version 1.1
Analysis Guide bridges BLS deflators for 110+ sectors to
IMPLAN’'s (version 1.1) 464. (Updated BLS deflators have also
been bridged to version 2.0's 528 sectors and are available to

IMPLAN model users.) There are alternative deflators, ranging
from gross national or local consumer price indices’s (CPIs)
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through very narrowly defined, industry-specific producer
price indices (PPI). (Regardless of whether deflators form
some part of a sensitivity analysis, they should be used to
convert data for any year other than 1982 to IMPLAN version
2.0's 1982 base year. Accuracy of the deflators is related to
the issue of sectorization and aggregation error.);

3) allocation of spending to I-O sectors: "bridging"” spending
from survey responses to I-0O sectors is compounded by
ambiquities 1in survey responses and survey spending
categories, and by aggregation or classification differences
between survey spending categories and I-O model sectors. The
process of converting purchaser prices to producer prices
("margining") must be conducted for most recreation
expenditure surveys to correctly use them with I-O tables
which are based on producer prices. Appendix E of the IMPLAN
Version 1.1 Analysis Guide provides margins for most of the
100+ personal consumption (PCE) categories associated with the
1977 U.S. input-output accounts. Detailed Bureau of Economic
Analysis (BEA) worksheets are available which further
differentiate these PCE categories into over 1700 PCE items.
Use of the margins from the IMPLAN manual may involve
aggregation or spending allocation error, while the detailed
BEA worksheets tend to be cumbersome and time consuming;

4) employment estimates: County Business Patterns (CBP) is a
major data source used to formulate IMPLAN's employment
estimates. The CBP does not incorporate estimates of self-
employed persons and is based on March surveys. Another
complication for deriving reasonably accurate estimates of
recreation employment is the seasonality and transitory nature
of recreation employees. As noted by Propst et al. in
Assessing the Secondary Economic Impacts of Recreation and

Tourism: Work Team Recommendations (in Propst, compiler,
1985, p. 59), the induced portion of the impact may be

overstated if the summer recreation employees do not match
average employee spending patterns;

5) consistency checks with other secondary economic statistics:
the literature on validation of I-O models and estimates
has tended to emphasize comparisons with primary models,
but there have been several suggestions and some studies
made (e.g., Siverts, 1988) which have focused on looking at
additional secondary economic data.

A concern related to this fifth issue is the reliability of
IMPLAN’s trade estimates. Version 1.1 of IMPLAN used a technique called
supply-demand pooling to generate trade estimates between a region’s

industries and the outside world. This approach to trade estimation

originated with Isard (1953). Supply-demand pooling is based on a net
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trade concept. The difference between regional demand and regional
supply (output) is assumed to be imported if there is greater demand
than supply; if supply exceeds demand, the excess is assumed to be
exported. In other words, local supplies are assumed to be exhausted
before imports are turned to or, conversely, local demand is filled
before exports occur.

The net trade concept ignores crosshauling which is frequently
observed in the real world. Imports tend to occur for most goods and
services even if local supply is adequate to meet local demand and,
similarly, exports tend to occur even if local supply can not meet local
demand. This is a general phenomenon across all regions and sectors,
although it holds true more for small regions than large, complex
(diversified) regions and more so for manufactured goods than services.
Also, the degree of crosshauling observed will be affected by the degree
of sectorization detail. A

The consequence for adopting the supply-demand pooling approach is
that economic impacts may easily be overestimated. As stated in
"Regional Non-Survey Input-Output Analysis with IMPLAN" (Alward, et al.,
1985, page 8), "In general, IMPLAN multipliers tend to be larger...
probably due in large part to the maximum trade assumption."” This makes
intuitive sense. If every time something 1is purchased 1locally it
generates round after round of purchases of products that are assumed to
be produced locally rather than imported, then the estimated impact will
be greater. Less "leakage" as it is called, creates larger impacts.
This is reflected in inflated multipliers.

Version 2.0 of IMPLAN uses an alternative approach that indirectly

accounts for crosshauling and is based on gross trade flows estimated
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through the use of regional purchase coefficients (RPCs). The approach
has been developed largely through the work of Stevens and his
colleagues (Stevens, et al., 1983) and is also used by Regional Economic
Models, Inc. (REMI). Basically, the amount of local output purchased to
meet local demand is determined econometrically. Independent variables
used to estimate the RPCs include such factors as the physical size of
the region, transportation and other factor costs such as wages, and the
relative share of total regional employment an industry comprises versus
the industry’s share of total employment on the national level. After
estimating the proportion of demand supplied locally, the remainder of
demand is assumed to be met through imports, and the difference between
total output and the amount of output consumed locally is assumed to be
exported.

The estimation of trade between regions has been found to be a
critical factor in determining the size of impacts. Richardson (1972, p.
175) has stated, "It is widely known that the effects of changes in
trade coefficients, especially in an expanding region, can have a bigger
impact on the structure of the regional economy than changes in
technological coefficients due to technological change or product mix."
While acknowleding some dissent, Stevens et al. (1986, p. 2) contend
there appears to be "general agreement" that the accuracy of regional
purchase coefficients is "most crucial to the accuracy of any regional
I-0 model."

In his 1985 review article on input-output and economic base
multipliers, Richardson calls the Stevens et al. RPC approach a "welcome
change from endlessly repetitive and mechanical location quotient

methods..." of trade estimation, but cautions the approach may face
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difficulties due to reductions in the Census Bureau’s Transportation
Survey data collection and dissemination. The RPC approach has relied
quite heavily upon an aging 1977 Commodity Transport Survey database.
The 1982 Commodity Transport Survey was not released by the Census
Bureau because of substantial discrepancies found in subsampling after
the Survey was completed.

Theoretically, the RPC approach may generate more realistic trade
estimates and subsequent economic impact estimates than the supply-
demand pooling technique. This is because it does not automatically
assume maximum local trade. However, there is little empirical evidence
that the RPC technique is consistently more accurate. Most literature on
the performance of alternative nonsurvey trade estimation techniques
predates the full development of the econometric RPC approach. Two
papers coauthored by Stevens, the originator of the technique, (1983 and
1986) comprise the major evidence on the performance of the RPC
technique versus other techniques.

Stevens et al. (1983) reported mixed results when comparing RPC-
based I-0 models to survey-based models for the states of Washington and
West Virginia. The causes of the mixed results were partly attributed to
the lack of documentation for the West Virginia survey-based model. The
authors also noted that the regression-derived RPCs were, at that time,
underestimating true RPCs because they were based on the 1972 Census of
Transportation which did not report shipments under 25 miles. Most
unreported shipments under 25 miles would be intrastate shipments. As a
result of not incorporating shipments under 25 miles, intrastate
shipments as a percent of total shipments were underestimated. This

would tend to make RPCs based on the 1972 Census underestimates of
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actual (real world) regional purchase coefficient values. This problem
was eliminated for later versions of RPCs based on the 1977 Census of
Transportation which reports shipments under 25 miles.

Another reference to an empirical comparison of trade estimation
techniques including the RPC approach is in an unpublished paper by the
Regional Science Research Institute (RSRI) (Stevens, et al., 1986). The
authors argue that survey-based tables or multipliers may be flawed due
to missing data, small sample sizes, and their higher level of
aggregation relative to secondary I-O models. Thus, they contend it is
dubious to assess the accuracy of nonsurvey I-O models based solely on
comparisons with survey-based tables or multipliers. In contrast, the
authors adopt a different approach that compares the RPC technique
against the supply-demand pooling technique and two other nonsurvey
trade estimating techniques (location quotients based on employment and
output) in estimating what are termed "known" or "observed" RPCs. These
"known" RPCs are "constructed by the Regional Science Research
Institute"” from a multitude of secondary data sources, instead of being
derived from primary surveys. As would be expected on a theoretical
basis, the RPC technique outperforms the other techniques.

The statistical comparisons indicate the RPC technique is most
accurate for those cases where the actual RPC is small (less than 0.3).
Perhaps more interestingly, because of the inconsistency with some other
authors’ nonsurvey comparisons, the performance of the other three
techniques are virtually identical. For example, the RSRI RPC’s root
mean square error (RMSE) from the "known" RPCs is reported to be 0.223
overall versus between 0.60 and 0.601 for the other three techniques.

For small "known" RPCs, the RSRI RPC’'s RMSE is 0.122 while the other
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three techniques are between 0.694 and 0.706. For large "known" RPCs,
the RSRI RPC’s RMSE is 0.319 while the other three techniques are
between 0.423 and 0.432. These results imply both that the RSRI RPC
trade estimation technique is superior to the other three techniques and
that there is virtually no performance difference between the three
alternative techniques. It should be noted that the RMSE, will
accentuate large differences more than some alternative statistical
measurements such as the mean absolute difference. Thus, the RMSE makes
the performance difference between the RSRI RPCs and the other nonsurvey
trade estimation techniques appear larger than alternative measurements.
However, reported results from Theil’s inequality index and regression
results also lend evidence to the better performance of the RSRI RPCs
and similarity of performance between the other estimation techniques.

In any case, the empirical evidence on the superior performance of
the RPC approach to estimating trade is meager, probably due largely to
its recent vintage. There have been a number of articles (e.g., Garhart
(1985), Ralston et al. (1985), and Garhart and Giarrattani (1987)) that
address the error generation created by using a single vector of RPCs to
estimate trade (such as is done by REMI, RSRI, and, now IMPLAN) rather
thgn a matrix of RPCs. The articles describe simulation experiments with
survey-based models to demonstrate that use of a matrix of RPCs could
improve the accuracy of RPC-based trade estimates. This issue is briefly
addressed in chapter 2. It has relevance for the comparison of different
trade estimation techniques. However, the simulation results reported
thus far are not very dramatic. For example, Garhart and Giarratani
(1987) report multiplier differences of less than fifteen percent. Such

differences are not very significant when contrasted against differences
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several magnitudes greater which were found stemming from other
variables in this study. Furthermore, the issue is largely beyond the
scope of this research study, which is to examine trade estimate used by
IMPLAN (i.e., applied across rows).

It is known for other reasons that many of the RPC values currently
being generated by version 2.0 of IMPLAN are highly questionable. These
RPCs may contribute to significant distortions in economic impact
estimates, especially for particular industries, including many sectors
affected by recreation. This conclusion was originally reached in the
process of preparing economic impact estimates for a 1987 Lake States
Governors’ Conference on Forestry (Pedersen and Chappelle, 1988). It
was based initially on comparisons of RPC estimates generated by IMPLAN
to IMPLAN's estimates of output and demand for the same sectors, and on
comparisons with RPCs derived from REMI models leased by state
governments in the Lake States region.

Table 1 presents some of the questionable IMPLAN RPC values
observed for the State of Michigan. These RPC values were generated by
IMPLAN and would influence impact estimates unless the model user
changed them. IMPLAN estimates of the ratio of local production to
local demand appear in the SDP column. The SDP value indicates the
maximum potential value the RPC can attain, given IMPLAN'’s estimates of
regional demand and output. The actual RPC may be well below the SDP
ratio due to imports and exports. IMPLAN and SDP trade estimates are for
1982. 1985 REMI RPCs for the state of Michigan are also shown.

Table 1 includes only a portion of the Michigan sectors with
dubious RPC values. A pattern can be discerned of negligible value RPCs

appearing in clusters of sectors. The negligible RPC values for the pulp
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Table 1. Michigan RPC and SDP Trade Estimates

Intraregional
Michigan Trade Estimates
IMPLAN

# IMPLAN Sector Name IMPLAN SDP REMI
188 Paper Mills,exc Bldng Paper 0.00 1.00 0.37
189 Paperboard Mills 0.00 1.00 0.30
190 Envelopes 0.00 0.50 0.04
191 Sanitary Paper Products 0.00 0.42 0.11
192 Building Paper & Bldg Board 0.01 1.00 0.01
193 Paper Coating and Glazing 0.00 1.00 0.26
194 Bags,except Textile Bags 0.00 0.83 0.13
195 Die-cut Paper and Paperboard 0.00 0.97 0.47
196 Pressed & Molded Pulp Goods 0.00 0.58 0.00
197 Stationery,Tablets & Related 0.00 0.57 0.08
198 Cnvrted Paper & Paperbrd,nec 0.00 0.33 0.06
243 Fabricated Rubber Prdcts,nec 0.01 0.22 0.23
244 Misc Plastics Prdcts 0.01 0.85 0.46
245 Rubber & Plastics Hose & Belting 0.01 0.25 0.07
353 Pumps & Compressors 0.00 0.81 0.44
354 Ball & Roller Bearings 0.00 0.35 0.18
355 Blowers & Fans 0.00 0.71 0.32
356 Industrial Patterns 0.00 1.00 0.52
357 Power Transmission Equip 0.00 0.61 0.37
358 Industrial Furnaces & Ovens 0.00 0.95 0.36
359 General Industrial Machinery,nec 0.00 0.44 0.49
360 Carburetors,Pistons,Rings,Valves 0.00 0.86 0.62
361 Machinery,exc Electrical,nec 0.00 0.81 0.80
461 Other Wholesale Trade 0.01 0.88 0.91
478 Misc Repair Shops 0.00 0.75 0.78
479 Svcs to Buildings 0.00 0.64 0.48
480 Personal Supply Svcs 0.00 0.79 0.96
481 Computer & Data Processing Svcs 0.00 0.71 0.97
482 Management & Consulting Svcs 0.00 1.00 0.89
483 Detective & Protective Svcs 0.00 0.83 0.58
484 Equip Rental & Leasing 0.00 0.74 0.95
485 Photofinishing,Commercial Photography 0.00 1.00 0.95
486 Other Business Svcs 0.00 1.00 0.96
487 Advertising 0.00 0.76 0.96
488 Legal Svcs 0.00 0.91 0.96
489 Engineering,Architectural Svcs 0.00 1.00 0.98
490 Accounting,Auditing,& Bookkeeping,nec 0.00 0.80 0.96
492 Auto Rental & Leasing 0.26 0.89 0.88
493 Auto Repair & Svecs 0.26 0.89 0.95
494 Auto Parking & Car Wash 0.26 0.94 0.86
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and paper sectors (including sectors 188 through 198 shown in Table 1)
were of greatest concern for the 1987 Lake States forestry economic
impact study. These industries account for the majority of forest
product industry sales in the Lake States region. Their combined sales
were in excess of ten billion dollars in 1982. Their negligible IMPLAN
RPC values imply that virtually no Michigan demand for pulp and paper
products is met by regional production, which is contrary to firsthand
knowledge of the industry. Negligible RPCs for the service sectors
listed (beginning with sector 461 through the end of the Table 1 list)
are perhaps even more at odds with what is known about these sectors.
Service industries tend to supply local markets and, overall, are likely
to have higher RPCs than manufacturing industries. The magnitude of
their RPCs should be expected to be closer to 1.0 (as the SDP and REMI
values are for the sectors listed) rather than 0 (as IMPLAN’'s unchanged
RPCs are for the sectors listed).

An extensive examination of IMPLAN-generated RPC values was a major
focus of this research in light of these and other observations which
raised concerns about IMPLAN’s RPC trade estimates. The objectives
related to this phase of the research are to identify and measure the
extent of problems with IMPLAN’s RPCs and to propose means of
ameliorating these for IMPLAN users. Review and use of alternative RPCs
is timely in terms of widespread use of the pc IMPLAN release. Although
it has implications for all IMPLAN applications, the RPC analysis
relates directly to the reliability of outdoor recreation economic
impacts. It will be shown that many of IMPLAN'’s RPCs affecting

recreation impacts are at odds with regional economic theory.
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The Concept of Accuracy as It Applies to I1-O Analysis

The degree of accuracy required for input-output estimates will
depend, in part, on the purposes of the I-0 analysis. Input-output
analysis is used by public agencies for at least two distinct purposes.
The first of these is to convey a measure of the total or absolute
impacts associated with some type of economic activity. The true
purpose of such a use of I-O analysis may be to justify the importance
or budget of the agency associated with the activity. In such cases, the
purpose is to use I-0O as a descriptive public relations tool to convey
an impression of the importance of a particular economic sector or
activity. However, measuring total impacts associated with some types
of activity may be appropriate and even required in cases involving
major public expenditures of funds or uses of public lands. In these
and other cases, the I-O analysis may serve to better illuminate which
sectors are affected by particular public or private actions.

The second purpose is to use input-output as an analysis tool for
economic development or industrial targeting. Here, the emphasis is
likely to be more on establishing the relative merits of different
sectors or public assistance strategies. Eomputing total impacts may
not be as important as relative impacts; a comparison of select
multipliers or industrial and institutional linkages may be what is
needed by decisionmakers. Accuracy in input-output trade estimates and
other I-O parameters is critical for reliable evaluations of differences
between individual sectors.

It is common to see authors borrow multipliers from other studies
or to simply select a number (often 2.0) and multiply it by their

estimates of direct sales (or income or jobs) to arrive at estimates of
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"total" impacts. Generally, the authors are not claiming to be accurate
in such cases and may even admit that their estimation procedures leave
much to be desired. However, whether due to funding constraints or
other priorities, unique multipliers for the time, space, and activities
under consideration could not be calculated. Also, the authors may have
believed it inappropriate not to mention that impacts extend beyond the
direct impacts measured.

Exaggeration of impact size 1is a danger when multipliers are
borrowed, and such exaggeration could, in turn, contribute to widespread
discounting of impact estimates and input-output analyses more
generally. However, much recreation planning and many recreation
analyses are not critically dependent upon the level of accuracy in the
measurement of impacts. Borrowed multipliers may be used simply to
indicate that secondary effects from recreation activity occur, rather
than to illustrate the exact magnitude of expected impacts associated
with the recreation activity being studied. In contrast, accurate
impact measures are much more critical in industrial targeting and
economic development studies which must assess the relative
contributions or potential contributions of economic sectors.

Improved accuracy of input-output estimates also may be addressed
in the context of reporting results. Reporting of a range of estimates
(even though the range does not constitute a true statistical confidence
interval) relates more information and may more accurately convey the
level of knowledge regarding likely economic impacts than a single
number. Thus, despite what might appear to be a loss of precision, the

reporting of impacts in ranges -- based on familiarity with the
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variability in data and model parameters -- may be less misleading than
a single number which falsely connotes a high level of precision.

There has been only 1limited theoretical and applied work on
stochastic and probabilistic I-0 models. Jackson (1986), for example,
has described the basis of what amounts to a probabilistic specification
of technical and trade coefficients which would generate interval
multipliers or impact estimates. Aggregations of industries are treated
like samples of firms within an industry. Unlike the wusual 1I-0
aggregation, the information on the disaggregated industries’ technical
coefficients and trade are aggregated together into probability
functions, weighted on the basis of output. The author notes that, in
distinction from a model that is generated at least in part from random
influences, his model takes into account "expected systematic variation"
observed at the disaggregated data level. The accuracy of the
disaggregated data is a critical constraint on the accuracy of such a
probabilistic model. Also, estimation of final demands used to drive
the model remain critical to the model’s results.

Computing hardware continues to advance with each passing year.
Further development and applications of stochastic or probabilistic I-0
models can be expected to accompany increased computing capabilities.
Admittedly, decisionmakers may well prefer singula