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Please take a few minutes to answer the questions below , tear out
this sheet, and return it to CERL . As a user of this report , your
custome r comments w ill provide CERL with information essential for
improving future reports.

1. Does this report satisfy a need? (Comment on purpose , related
project, or other area of interest for which report will be used.)

2. How, specifically, is the report being used? (Information
source , design data or procedure , management procedure , source of
ideas , etc.) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. Has the information in this report led to any quantitat ive
savings as far as man-hours/contract dollars saved , operating
costs avoided , efficiencies achieved, etc.? If so, please
elaborate . 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

4. What is your evaluation of this report in the fol l owing areas?

a. Presentation : 
_ _ _ _ _  _ _ _ _ _

b. Completeness: _____ ______ —________

c. Easy to Under,ct and :  
_ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

d. Easy to Implement : 
_ _ _ _  _ _ _ _ _ _ _ _ _
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e. Adequate Reference Material: ______________________________

f. Relates to Area of Interest: _________________________________

g. Did the report meet your expectations? _________________________

h. Does the report raise unanswered questions? 
____________________

i. General Comments (Indicate what you think should be changed to
make this report and future reports of this type more responsive to your
needs, more usable , improve readability , etc.) 

_______________________

5. If you would like to be contacted by the personnel who prepared
this report to raise specifi c questions or discuss the topic, please
fill in the following information.

Name : ______________________________

Telephone Number: ______________________________

Organization Address: _________________________

6. Please mail the completed form to:

Departme nt of t he Army
CONSTRUCTION ENGINEERING RESEARCH LABORATORY
ATTN : CERL-SOl
P.O. Box 4005
Champaign , IL 61820



~ LL UN$ I y LLA ~ SIPILA iso~~ oe ntis PAGE (*7’ ’ D.I• Ss,t.r.d)

~~~~~flf~~~~I’ I%I~~~~ I I & i ~~~kI I A T I f ~~Ii ~~ A i~~~ 
READ L2J STRVCTZONS

lV l ~~I u~J’...uM~~I~ l . ~~ I IUI~ L~~~’.~’- BEFORE COMPLETING FORM
F REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT’S C A T A L O G  NUMBER

CERL-TR-N-49 
_______________________________

4. TITLE (mid Subitll.) S. TYPE OF REPORT & PERIOD COvERED

THE RATIONAL THRESHOLD VALUE (RTV) TECHNIQUE FINAL
FOR THE EVALUATION OF REGIONAL ECONOMIC IMPACTS _____________________________

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(a) S. CONTRACT OR GRANT NUMBER( s)

R. D. Webster
E. Shannon

6. PERFORMING ORGA NIZATION NAME AND ADDRESS ~O. PROGRAM ELEMENT. PROJECT . TASK

CONSTRUCTION ENGINEERING RESEARCH LABORATORY A RIA & WORK UNIT NUMBERS

P .O. Box 4005 4A76272 0A896 -Ol-002
Champaign , Ii 61820 

____________________________
II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT OAT !

June 1978
I). NUMBEROF PAGES

60
I I .  MONITORING AGENCY NAME S AOORESS(II du ff.,.,. , ho.. ControlUná OWc.) IS. SECURITY CLASS. (of hi. t~porf)

Unci assified
IS.. OECLA SSIFICATION/OOW NGRA OING

SCHEDULE

15. D,5TR IBU TI ON STATEMENT (of f b i .  R.pori)

• Approved for public release; distri bution unlimi ted .

17. DISTRIBUTION STATEMENT (el lA. .b.ir.ct mit.,.d in Block 20, ii dtU.r.,.I hoc. R.port)

1$. SUPPLEMENTARY NOTES

Copies are obtainable from National Technical Information Servi ce
Springfield , VA 22151

16. KEY WORDS (Contin ,,. on ear ..., aid. ii n.c...m~. c.id I d.n Uly by block numb.r)

m d i  cator parameters
socioeconomic impacts
temporal change

26 AW’RA C ? (C~~~~~a. ,avc.o. ~~~ N ~~~~~~~~~ ~~~ M..IIfr by block n~a,bm)

This report presents the results of a study undertaken to develop a
practical technique for evaluating the “significance” of predicted
socioeconomic impacts. A review of important socioeconomic elements was
undertaken , a list of indicato r parameters was devel oped , and a tech-
ni que for evaluati ng temporal change for establ ishing “significance” of
the elements was developed. The resul t was the rational threshold val ue

~~~ ~~~~~~~~~ 3473 £D~ T) ON OF I NOV 61 ) 5 OBSOLETE UNCLASS I FlED
SECURITY CLASSIFICATION OF ThIS PAGE (Wi..n D.ia tnl.r.d)

— ---S-—’ ~~~~~ • _ ‘ ‘  ‘ “s  ~~ ‘ ‘*qS._,. —. ~R C  V ~ ‘p~ ~~~~~~~ _ _~~~ .II~~~~



____ 
--

r
a~~~~U N S S T  ~.I. A~ bSP R.. A I SUN UP I P ~ S~ P A Ut(WIImi U4 a  BnI•f.4)

Block 20 contInued .

• “
~-(RTV) technique , which can easily be used by DA planners and decision-

makers involved in producing Environmental Impact Statements (EISs) and
Environmental Impact Assessments (EIAs). Several hypothetical case
studies were investigated to ascertain the practicality and usefulness
of the technique. Results of these studies indicate that the RTV tech-
nique can be used as a screening device to establish the signifi cance of
economic and related social impacts resul ting from Army military actlv-
ities.

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE(W1I.n 0.1. Ent.r ,d’

• - — —— • -  :. - -_ _  — — r--- - -

— —~~~~ 
- 

~~~~~— - - ~~—~~ ~~~~~ -- L.~~~~~~



___  ~~~-~~--- -- - - .---—.~~~~~~~~~- — - - -- ~~~~~~~~~~~~ 
.- -~~

.--— -—-- .~_._~~.._-_.-~~
- ---

-- - ‘~~~~~~~~~~~~~~~~~~~~~ - ..~~~~~~r -

r

FOREWORD

This project was performed for the Directorate of Military Con-
struction , Office of the Chief of Engineers (OCE), under Project
4ATh2?20A8%, “Env i ronmental Qual i ty for Construction and Operation of
Military Facilitie s ,” Task 01 , “Env i ronmental Quality Management for
Military Facilities ,” Work Unit 002 , “Developmen t of Environmental Tech-
nica l Information System .” Mr. V. Gottschalk , DAEN-MCE-D , was the OCE
Technical Monitor.

This research was made possible through the efforts of DOD person-
nel , consul tants from Battelle Columbus Laboratories and the University
of Ill i no i s , and scientists and engineers of the U.S. Army Construction
Eng ineering Research Laboratory (CERL).

Administrative support and counsel were provided by Dr. R. K. Jam ,
Ch ief of the CERL Env i ronmental Division. COL J. E. Hays is Commander
and Di rector of CERL , and Dr. L. R. Shaffer is Technical Director.
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THE RATIONAL THRESHOLD VALJE ( RTV )
TECHNI QUE FOR THE EVALUATION OF
REGIONAL ECONOMIC IMPACTS

1 I N T R O D U C T I O N

Background

The passage of the National Environmental Policy Act ( NEPA ) , ’ gen-
erated a renewed interest in the modeling of environmental phenomena .
Many expe rts bel i eved that models would solve the complex problems of
environmental analyses.  However , these models have frequently fallen
short of their proponents ’ optimistic expectations. Often , this failure
can be related to the final interpretation of the model output. One of
the requ irements of environmental impact analysis is determining the
signi f icance of impacts. Model output alone cannot address this
requirement; some cr i ter ion or “yard st ick’  is f i rst necessary .

CERL researchers involved in the development of the Economic Impact
Forecast System (EIFS)* identified this problem in the economics area.
Es ti mated c hanges i n bus i ness volum e , i ncome , empl oymen t, etc., were
prov ided by the EIFS model , but no analysis tool for evaluat ing model
output was provided. This weakness especially created problem s in the
economics  a rea , where changes in business volume are often presented in
mil l ions of dollars. To the user , these f i g u r e s  seem quite significant;
however , to the economist , t h e i r  relationship to the local economy in
aggregate would be used to evaluate model output. The problem was per-
plexing and the model devel opment , following a traditional scientific
path , had failed to address this aspect of user need . Therefore , it was
necessary to devel op a systematic approach for determining a rational
threshold value ( RTV )  for economic and related social impacts.

Objective

The objective of this study was to devel op an RTV technique or a
criterion for determining “significance ” of i mpac t for econom ic an d
related social impacts resulti ng from Army military activities.

1 Na tional Environmen tal Policy Act of 1969, 83 Stat. 852, 42 USC 4321
et seq. (January 1970) .

* A computerized system which calculates the economic impacts on a
specific region of a new military project or action.
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The requ i rem en ts fo r adequa te soc i oeconom ic ana lys i s were rev i ewed ,
based on historical precedents and on the knowledge of civilian and DOD
scient ists familiar wit h NEPA , econom ic impac t analys i s , and subsequent
cour t interpretations. Groups of socioeconomic elements were then con-
densed into a smaller number of “indica to r” variables , based on sci-

- 

- ent ific prediction capabilities and the avail ability of sufficient data .
A method for conducting temporal anal ysis of the indicator variables was
dt’ve1 ope~ , and a study of the effects of this technique on hypothetical
DOD actions was undertaken. This report summarizes the results of this
developmen t and anal ysis.

Mode of Technology Tr ans fer

The RTV technique has been incorporated into EIFS and DA Pam 200-2,
3 ’ru m i ~ Irl T ac ’t Por ecwt Sy8tenl--Deacri ption and (J eer InBtru ct iOf lB ,
will be revised accordingly.
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2 IDENTIFICATION OF THE NECESSARY
ELEMENTS

Consul tation with practicing regional economists , env i ronmental
analys ts , env i ronmen tal lawyers , and 0011 personnel produced the fo l low-
ing list of socioeconomic elements:

1. Change in bus i ness volume

2. Change i n personal i ncome

3. Change in employment

4. Impact on local governmen t revenues and expenditures

5. Changes in income and employment distri bution

6. impact on local housing

1. Impact on regional economic stability

8. impa c t on loc al sc hool systems

- - 9. Impact on loca l government bond obligations

10. Change in population

11. Change in wel fare and dependence

1?. Change in social control

13. Aesthet ic consideration.

This list of elements indicates those conside rations which have
been controversial with respect to DOD problem s2 ‘ i n  the soc ioeconom ic
area . Many are broadly defined and nebulous , while others are easily
defined and relatively easy to address. Subsequent sections of this
report define these individua l elements , clarify their importance ,
exp lain their military relevance , and otherwise indicate their meanings.

2 “Breckinridge et al. , vs Schles inger ,” U.S. District Court , Eastern
- District of Kentucky , No. 15-100 (October 31 , 1975).

“McDowel l vs Sc hlesinger ,” U.S. District Court , Wes tern Di str i c t of
Mi ssour i , Western Division , No. /5-CV-234-W-4 (June 1’4, 1915).

11

________ 

j
- ~~~~~~~~~~~~~~~~~~~~~~ • —~ •.— 

~~~~~~~ 

-, 

•- 

—

.-~ •..—•—-••- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r

Lh a~~~~in Busine s S Volume

Business volume is an indication of a region ’ s local aggregate
economic activity . As used in EIFS ,~ it is the total dollar flow of the
tour major sectors of a local economy : the wholesale , retail , manu-
factur ing , and services sectors. As indicated previo usly, this number ,
in term s of dol l ars , can be quite large. The 19/2 business volume fig-
ures for some representative DA inst allation regions are as follows :

Count ies in
Ins ta l la t ion  the Region 19/? Va l ues

Fort Bragg , NC 10 $2 ,183 ,328 ,000

Fort Benn inq, GA 11 1 ,644 ,505 ,000

Fort Bliss , NM 4 1 ,490,959,000

Fort Campbell , KY 10 590 ,504 ,000

Fort Sam Houston , TX 8 3,0/ 5 ,644 ,000

Fort  Monroe , VA 11 2 ,958 ,373 ,000

Fort Ri ley , KS 8 528 ,286 ,000

One could surmise quite accurately that a large change in military
activity would be required to atfect the figures shown significantl y.
Changes in total business volume , al though of ten la rge , should not be
viewed and evaluated in the absence of data which can effectively estab-
lish sonic perspective. The i dentified impact can be quite large , since
impacts are traced through the various sectors and the “multiplier ”
effec t i s measure d . Howev er , this “m u l t ip l i er ” phenomenon is considered
in the definit ion of total business volume; hence , resul tant changes ,
put in perspective , c an have remarka bly small impacts on bus i ness volum e
in the aggregate.

R. 0. Webster , e t al ., Th. ’ E’ “ li m 1m~ li ’ t Po ~‘ w t em: !‘.‘ i~~’ I
w /  (‘~~~ ‘~~ !~~‘ H ’u ’t (o n a , Techn ical Report N—2/ADA027139 (Construc-

tion Engineering Research Laboratory [CERL], June 1976).
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Change in Total Personal Income

Income i nclu des wages and salar y i ncome for work performe d as an
employee during a specified time. Changes in income may result from
changes in the quantity of work performed or products sold , or from
changes in the price of l abor. DOD activities affect personal income
through the direc t addition or removal of incom e and through the
resul ting secondary effects on DOD-dependent labor services. This
effec t can be brought about by changes in the number of salaries or wage
earners as well as by the alteration of activity levels. For example ,
the reduction in personal income at a facility could be effected through
either a reduc ti on i n the number of emp loyees or a reduction i n the
number of hours worked per employee .

Change in Emp l oymen t

As in the case of income , the effec ts of DOD ac ti on on emp loyment
can take two fo rms: ( 1) numbe r of emp loyee s , or (2 ) work e f fo r t per
employee . Therefore , employment can be measure d i n two ways: (1)
num ber of employees , and (2) total employment in man-years . These two
measures are di f fe ren t, an d conversion between the two systems is not
simp le. The difference in the two concepts is significant , particularly
w ith res pec t to local con trover sy. In the la tter case , an aggregation
occurs , allow ing the consideration of both full-time and part-time
employees. Considering these various levels of definitions , i t can
eas i ly be seen that a reduction in 500 man-years of employment will not
culminate in 500 unemployed persons. The effects of DOD ac tions on
employment are similar to those of i ncome. The direct impact produces
the tota l effec t and can be v i ewed as a “multip l i er ” or “rip ple ” phenom-
enon.

Impact on Local Gove rnment Revenues an d Expen ditures

Revenues for the operation of local governmental functions will
normally fall into one or more of the follow i ng categories: property
taxes , sales taxes , incom e taxes , and state or Federal aid. The
importance of each revenue category is dependent on the county or munic-
ipal governmen t selected. Real estate or property taxes are the most
commonl y discussed method of providing revenues for local governments.
Normal ly, real property--land , hous ing , or businesses--is assessed , or
an appraisal of its value is performed . This appraisal is usually less
than the ac tual marke t value , the ratio being set by law in many cases.
The proper ty tax ra te i s then applied to the assessed value , and the
appropriate taxes collec ted .

13
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Federal facilities are exempt from local real property taxation.
This exemption can certainly be viewed as a reduction in the total tax
base of the c ommun ity . However , s i nce no revenues are direc tly
received , the opening or closing of a facility has no impact on local
rea l property revenues.

Sal es tax revenues are dependent on retail sales receipts.
Al though the sales tax is often viewed as a state tax , the coun ty or
mun icipal governments are rebated a certain portion of the sal es tax
revenues for local governmental operation. Often , foo d items and s i mi-
lar necessities are exempted from sales tax collection. The operation
has a significant effect on sales tax revenues through the direct pur-
chases of taxable goods by employees and any portion of economic activ-
ity in the retail sales sector which can be taxed.

Income tax revenues are directly related to personal income. Local.
income taxes are sometimes added to Federal and state i ncome taxes to
provide additional local revenues. DOD activities affect the income tax
category of revenues through the impact on total regional personal
income .

State and Federal aid provide addi tional revenues for local govern-
men ts. Al though much of this category is actually a rebate of taxes
ori ginally collected locally, in many cases , the impact can be substa n-
tial. Perhaps the most important DOD-related form of aid is the aid
given to schools to support the education of dependents of military
employees. Frequently, the support of educat ion under thi s p rogram can
be substantial . The removal of these funds can often have a severe
detrimental impact on the affected region. For this reason , program s to
insure the gradual reduction of support over time are available for
implementation.

Local governmental expenditures cover such services as school s,
utilities , and services. Schools are usually designed to accommodate a
specified number of students. Fluctuations in this level of activity
can be a severe problem . Utilities such as sewer , water , streets, and
l ighting are often designed for a certain population level or activity
pattern. DOD-related changes can alter the designed load , and therefore
affect how efticient ly these services are used . This l ack of efficiency
can be a serious problem in instances where a large capital investment
has been made and the people necessary to pay for the investment through
use of it s serv ices are gone.

14
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Ch~n~ es Income and Lmployment Distr ibut ion

Both i n c ome and employment can he measured in aggregate terms.
Al though t h i s  method is much easier to implemen t when assessing impacts ,
potential shortfalls can occur. In the aggregate form , no measure of
the distribution is av ailable. Most of the employment or income distri-
bution may be contained in onl y a few sectors of a local region. This
imp lies a tremendous dependence on these few sectors. An obvious exam-
p le is the agricultur ally -based economy. As revenues in this sector
fluctu ate . s e r v t s . t’ industries based on this sector also fl uctuate . If
an economy wer e DOD-service oriented , those services would fluctuate
with installation acti vity tiuctu ations. Income distribution measured
accordin g to percentage distribution can indicate , to some ex ten t, the
region ’ s stabil ity.

In~p~ct  on Loca l Hous in9

A r e g i o n ’ s housing market is a good indicator of the area ’s
economic well-being. While increases in housing property value can be
attributed to both inflation and increased demand , the demand factor is
most susceptible to DOD-related activities. Both an increase in an
installation ’ s construction activity and a greater number of personnel
livin g ott base can increase the demand for housing . In the former
case , the demand is often of short duration , lasting only as the workers
reside in the area; in the latter case , the demand is long term only if
the additional personnel continue to reside in the community . Reduc-
tions in activity almost always affect the demand negatively. These
impacts may occur only in certain subregions of the community , or they
may be distributed throughout the community , depending on the distribu-
tion of atfected DOD personn el .

~~F~~~~~~~R~~~0Ti~I1 Lco nomic Stab i l i t1

When a local economy is based primarily on a small number of
economic sectors , an unhealthy dependence on these sectors is esta b-
l ished. As the primary movers of the local economy , their business
cycles can dictate the condit ion of the regional economy . Diversity is
the key to el iminating these ef fects .  It a DOD action eliminates one
p r i n c i pal sector ( in many cases , the military sector i tse l f) , the e l i m i -
nation reduces the diversity and adversely affects the region ’ s sta-
b i 1 i ty.
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Impac t on Local School Systems

Sc hools are a form of governmen tal service. The purely economic
ram ifications of school impacts can be handled as an impact on the local
governmen t’ s expenditure and revenue balance; however , the soc i al ram i-
fica tions can requ i re a very different approach. DOD dependents may
differ to some degree from their peers in a local school system. These

- differences may be attributabl e to their possible increased mobility ,
di fferen t value sys tems , and different home environments (i.e., living
on base as opposed to the civi lian off-base community). These social
ram ifications requ i red addition al study .

Impac t on Local Governmen t Bond Obli ga ti ons

Often , loca l commun iti es w i l l  acc ept the “status quo ” as a per-
manen t situation. As a result , f i nanc ial ob l i gati ons i n support of
sc hools , utilities , an d other municipal projects are often easily
obtained. When this “ status quo ” is interrupted , as i n the case of DOD
reduc ti ons , a heavy burden can be placed on the community which can
create a tremendous amount of controversy .

Change in Populat ion

Popula tion changes can have both social and economic ramifications.
Changes in the social strata because of the removal of peop le who c oin-

4 prise a large portion of a l eadership element or because of changes in
local insti tutions or organizations are examples of social change
brought about by popula tion change. Population changes often accompany
or trigger the impacts on local government (for example , i mpacts on
schools ), and changes in property values.

Change in Welfare and Dependency

The wel fare and dependency agencies assist individuals or families
who are temporarily unable to provide for themsel ves , such as the
unemployed . Agencies that provide such services are supported by local
and state taxation , grants from other governmental level s, and private
charitab le organizations. Changes in DOD-related employment and incom e
directly affect the operation of these processes.

16
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Cha n~ e in Socia l Control

Social  control includes suc h serv i ces as law enforcemen t, cour t
activit ies , and related actions. If the number of mi litary and associ-
ated personnel increases , there w i ll be a grea ter demand for soc i al con-
trol services.

Aesthetic Considerations

The economic and social well -be ing of a region is often indicated
through somewhat nebulous aesthetic qualities. A region suffering
reductions in economic vitality is often characterized by vacant build-
ings , high unemployment , and other factors which tend to promote a bad
concep t of the community to prospective businesse s or residents. While
hard to define , the general atmosphere and aesthetic appearance of a
community are indicative of such a situation.

These elements represent those agreed upon by personnel familiar
wi th NEPA and recent controversial court actions related to DOD mission
changes an d real ig nments. Consi dera ti on of these elements woul d i nsure
the pro per env i ronmen tal analys i s of soc i oeconom ic i mpac ts connec ted
with DOD actions. Altho ugh closely related and mutually dependent ,
these factors are al l individually important when assessing the mag-
nitude of proposed DOD-related changes.

11
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3 IDENTIFI CATION OF THE RTV TECHN IQUE

Rasis f or Dcv ci ~p~ient of Indic a tor S

To assess the significance ” and derivation of rational threshold
v a lues , the list of elements provided in Chapter 2 must be reduced to
insure that the RTV technique is an efficient tool . Assessment can be
based on the following considerations.

-~ U . U 
!~ .r ‘• .~t I ‘;~~ I~ U !‘~ 
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Regional economics is , at first glance , a very quantitative sci-
ence. The overall accuracy of state-of-the-art forecasting techni ques
is still subjec t to controversy , even among prominent practitioners.
Elements used to evaluate predicted impacts should be chosen so as not
to imp ly an accuracy that is not available. Once an indicator variable
is selec ted , some assurance of the ability to estimate that variable is
essen tial. It no measuremen t can be assured , standar ds of evalua ti on
are not useful.
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G i ven that suff i c i ent anal ys i s p roce dures ex i st , the availability
of adequate data to driv e the predictive system should also be assured.
The analy sis or estimat ion of regional economic change can be divided
into three stages: data acquisition , i mpact estimation , and impact
evalua ti on. T he RTV valu e it self can be use d in the la tter stages , and
many tec hniq ues c an be c hosen to address the midd le stage; however , the
data acquisition stage is often the limiting factor. The best predic-
tive technique cannot be used if its data requ i rements are unreasonable.
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The three phases of economic analysis must be combined into one
systema ti c tool . The resou rce requ i rements of the to tal tool mus t be
low enough to insure that it can be used in daily operations. The cost
ot its implementa tion is directly related to the data requirements , the
sophistication of the subsystem s, and the number of indicator variables.
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Fo llowing the estahli s~uen t of these considerations as prime fac-
tors in developing the RTV system , el ements were consolidated as shown
in Figure 1.

The development of the preliminary scheme shown was predicated
principally on the considerations of predictive capability , data ava i l-
ability . and relative cost.

Changes in business volume , emp loymen t , personal incom e, and popu-
lation are the indicators for these elements; however , population is
also an indicator for other s igni f icant  impacts or elements , as shown in
Figure 1. The heavy dependence on popul ation of these variables is
based princi pall y on the role of a population shift in significantly
changing them . Any impacts on the four var iables indicated (local gov-
ernment revenues and expenditures , local housing , loca l sc hool sys tems ,
and local bond obligations) would be accompanied and probably driven by
a popul ation change. Other problems which might materialize without the
population change (for example , if employment were reduced) are still
addressed by remaining variables: wel fare and dependency , soc i al con-
trol , employment and income distribution , etc.

Anal~~~~~~f Se lec ted  Ind icators

• After the elements or indicators were selected , a means of analyz-
ing t hem w as required. Since some change in a DOD-related act iv i ty
would be the basis for using the RTV technique , a reasona b le app roac h
seemed to be analyzing histor ical  changes. An analysis , both  i n  a tern-
peral and spatial sense would , to some e x t e n t , indicate a region ’ s f l u c -
tuatin g trends . Since temporal data is normally the series used for
this type of anal ysis , fluctuation of the variables over time was
selected as the analysis element.

Figure 2 generall y indicates the type of analysis which can he
made. The curved line indicates the normal type of growth which can be
seen on the majority of plots for any community . As shown , a straight
line can be drawn between the final and starting points of the growth
curve. This has an averaging et t ect  and tends to indicate very clearly
the type of fluctuation exhibited by the community under study . Figure
3 is an additional visualization of the fluctuation. Deviations from
the average are plotted. For examp le , i f  a growth of 3 percent wero
shown in a time interval , and the average rate were 5 percent . a neqa-
t ive 2 percent would be plotted . It a growth rate i n  excess of the
average were shown , UI positive devi ation would be indicated. The con-
cept is simp ly based on the creation of a “yardsti ck against which a
specified change may be compared , thus establishing some perspect ive.

19
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Indicators Elements

Change in Business Volume Change in Business Volume

Change i n Pers onal i ncome Change i n Personal Income

Change in Emp loyment Change in Employment

Change in Population Change in Population

impact on Local Government
Revenues and Ex pendi tures

Impac t on Local Hous i ng

Impac t on Local School Systems

Impac t on Local Governmen t
Bond Obligations

Change i n Wel fare and
Dependency

Change i n Soc i al Con trol

Aesthetic Considerations

Changes in Income and Employ -
4 ment Distribution

Impact on Regional Economic
Stability

Figure 1. Resultant preliminary indicators.
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GROWTH AT GREATER THAN THE AVERAGE
GROWTH RATE

ACTUAL GROWTH GROWTH AT LESS THAN THE AVERAGE
‘

~~~~~~~~
— GROWTH RATE

AVERAGE LiNEAR GROWTH

I I I I I I

• 1970 TiME 1975 1977

Fig ure 2. Analysis of varia ble X.

Figure 3. Yearly percentage deviation in variable X.

2 1



Int l ii t io n ary trends must be considered in cases where dol lar va l ues
are used. Otherwise , a bias in favor of growth would be developed and
the resultant trend would not represent the true fluctu ation. To adjust
for i n tl it i on of the dollar values , the Consumer Price Index (CPI ) was
used tor the appropri ate years , and all dollar values were adjusted to
19b 7 equivalents. (1gb ? is normall y used as a base year; since the
threshold values will eventually become percentages , the results are the
same, regardless of the base year used.)

Atto r the indicators and an approach were selected , existing data
sources were reviewed. The source selected was the Bureau of Economic
Anal ysis (I3EA) data series which covers incom e, emp lo ymen t, and popu-
la tion. Figures 4 and S indicate the type of data available from this
sourc e.

BEA data is available for the income, emp l oyment , and population
variables. No good sourc e with an adequate time series for business
volume was found , so some indication of the fluctuation in business
volume was neces sary . The breakdown of personal income shown in
Fiqure 3 seemed the most promising. The “nonfat-rn’ ca te gory of total
personal income was selected as a measure of business volume fluctu —
ation. This is based on the fact that a reduction in business
volume would tend to affect total personal income directly. Although
over adjustments could be made in a business to account fo r  b u s i n e s s
slum ps , such as inventory reduction , the i ncome p ic ture woul d mos t
Jike l y be affected. At worst, the historical fluctuation exhibited
would be less than that found in a ‘true ” business volume measure .
Therefore , the resultant analysis would probably be conservative .

Case Studies for Selected Regions

Pursuing th is avenue of investigation , data were obtained which
indicate historical flexibility in relation to specific economic fac-
‘~ors . ~or examp lo purposes , selected data elements are presented and
anal yzed on the following arbitrary regional areas (some areas reflect
those recently addressed or impacted by DOD action):

• Middles ex County , NJ Madison County , KY
• Lubbock County , TX Montgomery County , KY
• Ta l ledega County , AL Scott County , KY
• Washington . DC , SMSA • Fort Monmouth , NJ
• Lex ington-Bluegrass A rmy Depot Monmouth County , NJ

Bourbon County , KY Middlesex County , NJ
Clark Coun ty, KY Ocean County , NJ
Fayette County , KY
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• Fort Wol ters , TX Johnson County , TX
Col lin County , TX Kaufman County , TX
Dallas County , TX Palo Pinto County , TX
Denton County , TX Parker County , TX
E ll is County , TX Rockwel l County , TX
Eastland County , TX Ste phens , County, TX
Erath County , TX Tarrent County , TX
Hood County , TX

The tentative results of these studies are shown in T ab ’es 1
through lb and Figures 6 through 21. Not all tacto~s are plotted , but
trends are indicated. Before reviewing the tigures . the following addi-
ti onal ex pl anat i ons shoul d he noted :

1. T he avera ge yearly ra te of change i s shown as a percen tage
based on the last year of record .

2. The maximum fluctuations are a1~ o ~h - w n as percentages . which
are calculated by dividing the deviation by the eleii~ent’s va lue for the
first year of the time interval .

The calculations used to produce the curves are self-exp lana tory.
Dollar val ues were adjusted , using Wholesale and Consumer Price Indices
to correct for inflationary trends. The resulti ng figures are 196 / dol-
lars. Since percentages are obtained for thresholds , using the base
year should not affect using the thresholds to evaluate project impact.

The case studies , al though few i n number , imply two principal con-
clusions:

1. The “natural ” or historical fl uctuations in the plotted
economic elements indicate that region s differ both in cycle and in mag-

— nitude of fluctuation. Hence , any attempt to use a national l

percentage figure for a specific comun i ty could be misleading and would
be subject to court challenges ; however , us i ng the data ava i la b le for a
specific region , it woul d be easy to defend threshol d values wh i c h are
reg ion-specific.

2. There are some problem s with data availability for a time suf-
ficient to adequately address the problem . This is particularly true
for inve ’,tiqatinq employment trends; however , a 11 band” of acce p ta b le
impact level s can be derived , based on available information. This
would be conservative , in that the range would be smaller than if the
curves were a l lowed to reach the opti mum level on e ither the pos iti ve or
the negative scale. Extending the curves in either direction would
resul t i n a w ider range , and hence higher absolute thresholds.
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Table 1

Emp l oyment Trends , Middl esex Co. , NJ

Change in Average Deviation
Year Employment Employment Yearly C hanqe F rom Av erage

(x 10’) Cx 10’) Cx 10’) ( ~
(Col 2 minus Col 3 )

bi 205.1 8.4

68 2 11.6 6 .5 -1.9
6 9 218.4 6.8 -1.6

/0 2?i .4  9.0 .6

/1 230.0 2.6 -5 .8

12 238.1 8. 1 0.3

/ 3  2 55. 5  16.8 8.4
x luu( 8 . 4 / 2 3 8 . 1)

-
~~~~ 

_ 8

.

4 U

0

2 -

7 *  
t
~~~~~o

:
~~2e%)

4 * years indicate start of
interva l time period

-2.55 %
-5.8/227~4 z255%

Figure 6 . Deviation in average yearly growth rate
employment for Middlesex Co. , NJ.
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Table ?

Personal Income Trends , Middlesex Co., NJ

Year Personal Income Adju sted Chan9e Average Deviation
( $106) to 1967 Dollars ($lOb ) Yearly Change From Yearly

Change

65 1619 1712 108.63
94

66 1756 1806 -14.63
122

67 1928 1928 13 .37
109

68 2 123 2037 .37
—

~~~~~~~~~~~~~~~ 129
69 2378 2166 20 .37

89
70 2623 2255 -19.63

________- — 92
71 2847 2347 -16.63

141
72 3118 2488 32 .37

93
73 3435 2581 —15.63

At /484 %

40 -

‘U 3Q~

20~I’

•
~ / 0 -

I — $/02.88x/06(3.98%)
66 67 68 69 0 7/ 2*

~ -/ 0 •
* years indicate start o

-0.68% interval time period
-20 -

Figure 7. DeviatIon in average yearly growth rate in personal income
(adjusted to 1967 dollars ) , Middlesex Co. , NJ.
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Table 3

Employment Trends , Lubbock Co., TX

Change in Average Deviation
Year Employment Employment Yearly Change from Average

(x l0~) (x 103) (x 10~) Yearly Change

1967 68.9 1.525
.8 — _____________  - .725

1968 69.7
2.3 — + .775

1969 72.0
1.5 - .025

1970 73.5
1.5 —— _ _ _ _ _ _ _ _ _ _  - .025

1971 75.0

I .L

. 5 -  

# .

~7 68 6 
~~~~~~~~ 

1.525 x /0~(2.03 %)

- 1.04 % * years indicate start of interval
-I - time period

Figure 8. Deviation from average yearly growth rate of
employment, Lubboc k Co., TX .
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Ta ble 4

Personal Income Trends , Lubboc k Co. , TX

A djusted to Change Average Deviation
Year Personal Income 1967 Dollars ($106 ) Yearly From Yearly

Change Change

1965 446.4 472.2 14.52
17.10 2.58

1966 475.6 489.3
8.8 -5.72

1967 498 .1 498.1
12.2 -2.32

1968 531.6 510.3
13.8 - .72

1969 575.3 524.1
29.05 14 .53

1970 643.2 553.15
6.18 -8.34

1971 678 .8 559 .33

/ 6 -
#2.77%

-I-.

~0

~1~

8 -

4 -

~ 66 67 69 70 * 
$14.52 A ,a

6,~2.6o%,

-4 .

~ -8 - / ~
, * years in dicate start of

- .J~~ ° interval time period
‘U

- / 2~

Figure 9. Deviation in average yearly growth rate in personal Income
(adjusted to 1967 dollars ) , Lubbock Co., TX .
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Table  5

Personal Income Trends , Ta lladega Co. , AL

Adjusted to Change Average Deviation
Year Personal Income 1967 Dollars ($106 ) Yearly From Yearl y

Change Change

1965 116.2 122.9 4.97
9.6 4.63

1966 128.8 132.5
12.6 7 .63

1967 145.1 145.1
4.0 - .97

1968 155.4 149.1
3.6 -1.37

1969 167.7 152.7
-3,5 -8.47

1970 173.5 149.2
3. 5 — 1 .47

1971 185.4 152.7

8 #5.75%

6 -

H
~~~~~4 .

~ 2 -

I I p4.97 /06(325%)
5 66 68 69 7Q*

..4 .

-6 * yea rs indicate start of
Interva l time period

- 8 -  -5.54%

Figure 10. DeviatIon In average yearly growth rate in personal Income
(adjusted to 1967 dollars), Tal ladega Co., AL.
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Table 6

Personal Income Trends, Washington , DC , SMSA

Adjusted to Change Average Deviation
Year Personal Income 1967 Dollars ($106 ) Yearly From Yearly

Change Change

1965 9000 9520 650.5 -119.5
531

1966 9768 10051 -128.5
522

1967 10573 10573 46.5
697

1968 11743 11270 -80.5
570

1969 13000 11840 89.5
740

1970 14630 12580 57 .5
593

1971 15979 13173 363.5
1014

- 

1972 17776 14187 -11 3.5
537

1973 19598 14724
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~ 3.0%

300~~

200 -

/00 -

0 ____________________________________
$ 652.13 A /O~ (442)

-/00 -

-1.0%

-200 -

-300

-4O0~~
I I I I I I

65 66 67 68 69 70 7/ 72 73

Figure 11. Deviation from average yearly growth rate in personal income
(adj usted to 1967 dollars), Washington , DC , SMSA .
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Using this technique to gauge economic e last ic i ty or resil ience ’.threshold values can be’. derived which represent the maximum percentages
of t luctuation which have occurred historical ly. This woul d represent
tluct u~tions which a particular c ommunity has endured and would provide
a basis for compar ing an oct ion ’ s impact to that f luctuation. There~tore , the arbitrary assignmen t of the same absolute thresholds to vary-
ing  regions is avoided. No predetermiied courses of action can be taken
until eacn region ’s economy has been evaluated. A systematic approach
to this evaluation enables a more defensible conclus ion.

Dot m l  tion of Acce ptable Limits
of Fluctuation

As shown in F ig ures 6 through 21 , communities or regions exhibit a
l a rge  degree of fluctuation in the indicator variables selected . In
establishing a h an d of f l u c tua ti on aroun d the “average grow th ra te”

U variable , and using that band to screen probable impacts , it seem s that
some degree of conservatism is needed. The band could be made smaller
by selecting some arbitrary percentage of the maximum fluctuation--for
example , 50 percent. This methodology , although arbitrary , is very sim-
ilar to the traditional engineering concept that potential threat to
human l i fe is often the bas is for choosing a facto r of safety for
bridges , dams , etc . A similar weight lnq system can be devised for the

• RTV concept ,  based on the potential Impact of a proj ec t on individuals.

In relation to one another , the severity of potential impact
increases in the following order: Total business volume , tota l persona l
income , tota l emp l oyment, and total population. Business volume impacts
can be absorbed by man i pulation of other factors , such as inventory , new
equipment , etc . Impacts on individua l workers or proprietors are nei-
ther assured nor immediate. Changes in employmen t and income , however .
are immediate problem s , with individuals either being impacted through
l ess  work per pay period , or no work at all. This impact usually is
accompanied by a correspond ing fluctuation in personal income , which
also directly impacts individuals. Population , as an i nd icator o f
potential ly controversial i mpacts in other areas , is extremely important
and should be strenuously wei gh ted to reflect this importance.

Keep ing these relat ivt  we iqht ings in m i n d , the scheme shown in
Table 17 was developed.
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Table 17

- Al lowable RTV in Percentages of Maximum Historical
Deviation in Average Yearly Growth Rate

Increase * Decrease *

Change i n Total Bus iness Volume 100% 75%

Change in Personal Income 100% 67%

Chan ge in Total Employment 100% 67%

Change in  Po pu l a t i on 100% 50%
*These percentages represent dev -i a tTons from average yearly growth
rate . The average yearly growth rate is obtained from analysis of
data for the past 10 years. In cases where data are not availabl e
for the past 10 years , a minimum of 5 years is needed.

These percentage allowances are arbitrary but sensible. The
maximum positive historical fl uctuation is allowed wi thout reduction
because of the positive connotations of economic growth . Al though cases
of damaging economic growth have been cited , and the “zero-growth ” con-
cept - is being accepted by many local planning groups , the effects of

U 

- reductions and closures are much more controversial . Figure 22 shows
the effect of these weightings on the general concept.
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WEIGHTED RTV ZONE
MAXIMUM

~~~~~~ ~b)9~~ ~~s66%
b

TIME

Figure 22. The weighted RTV concept.

Cumulative RTV Weighting

The singular eval uation of RTV parameters , although beneficial to
the decision-making process , requires one additional evaluation factor.
NEPA ’ s emphasis on the consideration of cumulative impacts seems to sup-
port a similar consideration of the RTV factors. Al though the absolute
thresholds of the four principal factors (business volume , income ,
employmen t, and population) may not be surpassed , the effect of cumu-
lative proximity to the thresholds may indicate a problem .

To account for this phenomenon , a weighting scheme is recommended
to insure that in all factors cumulatively, the threshold is not be i ng
approached. As shown for a hypothetical case in Table 18, the “border-
line ” case can be reevaluated by using this technique . Taking each
factor separately , significance is not implied in the table; however ,
enc roachment on the threshold is obvious. The technique builds an addi-
tional safeguard into the RTV analysis. If the cumulative ratio of
impact to threshold exceeds 3, significance is implied . For example ,
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this case would represent a cumulative signif icance of

~~~~~~~~~~ .96 + .87 + .96 + .83 = 3.62

Since 3.62 > 3.0 , the proj ec t would be considered important enough to- warrant further study .

Tabl e 18

A Hypothetical Regional Analy sis of Significanc e

%Change Al l owance 2 Change Pr.dlcted* Signi ficance?
Factor Histori cal Criteria Thresholds Yes No

(-s- I ( — )  ( + )  ( — )  ( + )  ( — )  ( + )  ( — )
Business Vol ume 3.2 -1.6 100% 75% 3.2 -1.20 —— —1.15
Personal Income 2.6 - .8 100% 67% 2.6 - .53 -- - .46

Tota l Employment 4.2 - .75 100% 67% 4.2 - .50 -- • .48

Population 5.0 -2.4 100% 50% 5.0 -1.2 -- -1.0

*These percentages represen t deviations from average yearly growth rate. The average yearly growth
rate Is obtained by analyzing data for the past 10 years. In cases where data are not avai lab le
for the past 10 years . a mlnimwa of data for 5 years Is needed.
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4 CASE STUDY E V A L U A T I O N  OF PERCENTAGE
REDUCTION AND THE RTV TECHNI QUE

CERL is developing an economi c Impact prediction methodology 5’6’7
(EIFS ) for use by DOD elements in complying with NEPA . Altho ugh this
technique is still under devel opment , it represents a method of quickl y
obtaining a great deal of background economic information; the estimated
resultant magnitudes of change provided by this technique are reason-
able; however , it is wel l recognized that the technique tends to
slightly overstate impacts. (An overstatement merely acts as a safety
factor by insuring that identified “worst case ” impacts are considered
early in the Environmental Impact Analysis/Statement.) As development
c o n t i n u e s, the accuracy of predictions should improve. For this study ,
several regions were evaluated using the current CERL methodology .

EIFS was queried for eight DOD installations and percentage reduc-
tions in respective military and civil ian personnel . Table 19 lists the
sel ected installations and percentage reductions investigated.

Table  19

I n t  r’nat ion Used to ( 1 cu I s t e input Dit a
to the EIES Model

!nstal)a ttof. 
— 

Ex i tt ing ManpOw, r
___________ (I 1 ita r y/ C~v 1 l f a~~~_ _ _ _

I. Fort Huac huca 6791/5413

2. Fort Ord 16 ,278/2455

3. Fort Gordon 16 ,166/42 4 7

4. Fort campbell 22 ,3U4/4207

5. For t Polk U ,67t/27 2 7

6. Fort De,ens 52 /55(30

7. Fort ~~naOuth 1045/6327

8. Fort Lewis 23.18)4,13000

Data obta ined through phone In~~T~j.

R. D. Webster, et al. , D~ve i opm~~t o.f  the ‘~ v’onmen t-ai Teehn~ ’~ 7

~ 
Information System , Interim Report E-52/ADA009668 (CERL , April 1975) .
R. 0. Webster, et al. , The &“nomic’ Irrzpie ?’- Fore~-’asf Sys tenj P e r ~r~~~’~’
and (Jeer Instruetions, Technical Report N-2/ADA027139 (CERL , June

1 1976).
R. D. Webster, et al. , Development of the ~~onom i~ t?n~xv!t Fore ’astS.ystem (ErFS )  — The Multipl ier Asp eets , Draft Technica l Report (CERL).
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- Multi-county regions were defined around the selected installations
as follows :

• Fort Huachuca , AZ • Fort Polk , LA

Pima County , AZ Verna County , LA

Santa Cruz County , AZ Beauregard County , LA

Cochise County , AZ Calcasieu County , LA

• Fort Ord , CA Rapi des County , AL

Monterey County , CA • Fort Devens, MA

• Fort Gordon , GA Middlesex County , MA

Richmond County , GA Worcester County , MA

Col umbia County , GA Suffolk County , MA

Jefferson County , GA Hillsborough County , NH

Aiken County , SC • Fort Monmouth , NJ

• Fort Campbell , KY Monmouth County , NJ

Montgomery County , TN Ocean County , NJ

Stewart County , TN • Fort Lewi s, WA

Christian County , KY Pierce County , WA

Trigg County , KY Thursion County , WA

Al though the actual technique for regional definiti on Is under study by
CERL and other organizations , the regional definitions Identified by the
DA ComptroV%er’ were used for this study.

Percentage reductions were calculated from Table 19 and used as
inputs to EIFS. No change in l ocal expenditures for goods and services
was include d in the analysis. Therefore, the resul tant model i nquiries
represent only personnel changes. Table 20 sunm~arizes the results ofthe model Inquiries and indicates the range at which the thresholds were

8 Economic Multiplier8 for Army Baee Realigiwi~nt Studie8, DCA-R-33
(Directorate of Cost Analysis , Office of the Comptroller of the Army,
July 1976).
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theoretically violated . Since the EIFS model prediction of the popu-
lation variable is not yet implemented , only three variables are shown.

The results of the model i nquiry and evaluation indicate that for
the regions selected , very few of the resul ts would have been inter-
preted as significant until employment was sizably reduced at the
installations. The wide variabilit y in results indicates the degree of
difference between various DOD-dependent communities. The fl uctuation
patterns of the economy, vol ume of activity , and size of the original
change all have some bearing on the importance of the impact. As shown
for Fort Devens , MA , the impact of full closure would not be singled out
as a significant impact using this technique . In the case of Fort Mon-
mouth , NJ , however , the thresholds are violated at a very low level of
reduction. In the case of Fort Devens , the high values are caused by
the large degree of fluctuation and a very large l ocal economy . In the
case of Fort Monmouth , the economy i s smaller , wh ile the historical
level s of fl uctuation remain the same. 

-

Al though a smal l number of installations were analyzed , the range
shown in Table 20 indicates that in many cases, this technique will
al l ow relatively large shifts in DOD personnel before the RTV criteria
are violated ; however, this conclusion is valid only for those economies
which are either quite large or have high natural fluctuations of

• economic activity , and cannot be applied to all actions in general . It
is fairly clear , however, that a system of this type would no’. be over ’,
restrictive on DOD actions.

Table 20

Summary Results of Model Inquiries

Element 8ase No. Percentage Reduction Producing
Significant Impact*

1 2 3 4 5 6 7 8

Business Volume 22 38 59 22 47 293 25 44

Total Personal Income 22 29 39 22 30 197 6 26

Total Employment 12 12 31 20 27 156 8 23

*For example , the upper limit for manpower reductions at Base 3 was 59
percent using business volume as an indicator , 39 percent using total
personal income , and 31 percent using total employment. It should be
noted that these figures are based on salary and manpower reductions
only. No reductions In local procurements were considered.
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5 CONCLUSIONS

The rational threshold value technique can be used to determine the
significance of economic and related social impacts which might result
from Army military activities. The socio-economic elements necessary
for devel oping RTV techniques are changes in business volume , personal
income , and employment; impact on l ocal government revenues and
expenditures; changes in income and employment distribution; impacts on
local housing , regional economic stability , local school systems, and
local government bond obligations; changes in population , wel fare and
dependence, and social control ; and aesthetic considerations.

To insure the efficiency of the RTV , the significance and deri-
vation of RTVs were assessed on the basis of three considerations: pre-
dictive capabil ity of existing forecasting techniques; avail ability of
data to adequately address the identified problem ; and relative cost of
effective implementation. Using the elements selected by these assess-
ment methods , several hypothetical case studies were investigated to
ascertain the practicality and usefulness of the technique . Results of
these studies indicate that the RTV technique can be used as a screening
device to establish the significance of economic and related social
impacts resulting from Army military activities.
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