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1. INTRODUCTION 

1.1 How to Use Manual 

This manual provides infonnation on how to use the Air Force Region 
of Influence (AFROI) model. The model describes the magnitude of 
economic effects of Afr Force (AF) activities by geographic area (i.e., 
county units). AFROI is maintained in an interactive computer system 
called the Environmental Technical Infonnat;on System (ETIS) (Webster et 
al, 1975) which was developed and is maintained by the University 
of Illinois, Champaign, IL. 

Once the user has accessed ETIS (refet· to Section 1.5), he* can use 
this manual to operate AFRO!. The first time user should review all 
sections of the manual. The contents are as follows: 

• Section 1.0 presents a brief background and overview of the 
system 

• Section 2.0 describes the econometric model that is the basis 
of AFRO! and is intended to give the user the understanding 
needed to interpret results 

• Section 3.0 describes the types of tasks that can be performed 
by AFROI . 

• Section 4.0 contains information on how to enter the system, 
gather data, and run the model 

• Section 5.0 contains example problems. 

After modest experience with AFROI, this manual should be needed 
only for reference. 

1. 2 Background 

Since the advent of the National Environmental Policy Act (NEPA) and 
other governmental regulations and policies, the Department of Defense 
(DoD) has sought to develop systems that foster rapid, systematic, and 
uniform analysis of the effects of military activities. In 1978 the AF 
initiated development of techniques for assessing the socioeconomic 
aspects of its operations (Pierce, February 1978 and September 1978). 
Over time these have been updated and refined to meet changing and more 
demanding requirements (Webster et. al., 1982; Gunther, 1981 and 1982: 
Pierce, 1983; Bloomquist, 1986). 

A primary concern in socioeconomic analyses is the identification of 
the geographic extent of significant change resulting from an action or 

*The male pronoun is used to refer to both sexes. 
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ongoing operation. The AF has adopted the concept of region of influence 
{ROI) to describe the area affected by the operation of AF installations. 

Historically, ROis have been defined as the area where 90 percent of 
AF personnel reside and most AF personnel and base spending occurs. Once 
defined the ROI becomes the basis for subsequent socioeconomic analysis. 

1.3 Purpose of AFRO! 

The ROI concept has been successful and widely used for a variety of 
purposes, for example, environmental impact statements (EIS), local 
economic consequences studies (LECS) (Webster, et. al., 1982), and 
the Economic Resource Impact Statement (ERIS) (Department of the Afr 
Force) which is prepared annually at each AF base. Consequently, the 
approach for defining ROis has been refined, and AFRO! has been made 
available throuqh ETIS. 

This manual presents the refined approach which has the fo11owin9 
improvements: 

• It has a theoretical basis for the selection of counties to be 
included in the ROI 

• It provides a more accurate depiction of the effects of 
non-pe~sonal spending 

• It considers change in counties outside the ROI 

• It estimates the spatial distribution of change in counties 
near the activity 

• It considers the structural differences in the economies of 
each county and does not treat the ROI as a homogeneous unit. 

The manual also introduces the new concept: area of influence 
{AOI). An ROI is the area affected by the status quo iperation of an AF 
installation and an AOI is the area affected by a specit'c activity such 
as a major construction project, deployment of a new weapo;-, system, or 
personnel realignment. Except for new or increased activity, an AOI will 
be a subset of the ROI. 

1.4 Overview of the Model 

When a socioeconomic study is initiated, the analyst must select a 
geographic area of interest for which he will collect data and conduct 
subsequent analyses. Usually this selection is based on judgment and 
experience and therefore is subject to the skills of the analyst and 
questions of consistency. 
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AFRO! eliminates potential errors and confusion hy using an economic 
impact model to identify the counties of interest. AFRO! calculates the 
change in sales volume, employment, and income for a particular activity 
using a modest amount of field data augmented by the data base houserl in 
ETIS. Change is considered significant in a county where it exceeds a 
prescribed threshold. Such a county is reconwnended for inclusion in the 
ROI or AOI. The ROI or AOI counties. plus any others of potential 
interest, can then be analyzed in greater detail using other techniques 
(e.g •• the impact models in ETIS such as LECS). 

AFROI is a two stage model. In the first staqe, the user selects a 
boundary region. It includes counties where direct and indirect 
expenditures of personnel, base contracting, and so forth are expected to 
occur. The model determines the direct AF expenditures in these counties 
and uses a gravity-potential model to simulate spending behavior and 
secondary transactions and distribute expenditures through the boundary 
region counties. From this, AFROI estimates the change in employment and 
income for each county using county specific data and multipliers. 

In the second stage, the model evaluates the significance of the 
economic impacts. AFRO! compares the change in employment and income to 
forecasted status quo conditions to determine whether the change falls 
outside the confidence interval of the forecast for each county. Where 
it does, the change is deemed significant. 

1.5 Introduction to ETIS 

To support the needs of DoD for environmental information and 
analysis, CERL developed the interactive ETIS. ETIS is an umbrella 
or "shell" program for !:;:·\'eral environmental "applications" programs 
including AFRO! and Economic Impact Forecast System (EIFS). ETIS 
programs are controlled by the UNIX "operating system. 11 * 

ETIS is maintained on a Pyramid computer located in Champaign, 
Illinois, and can be accessed via a telephone (i.e., modem} hookup. The 
EIFS manual (Robinson et al., 1984) describes in detail the equipment and 
protocol required to access ETIS and EIFS. Once into ETIS, the 
procedures outlined in Section 4.1 should be used to access AFRO!. 

Once in the program, the user can use his terminal to type in and 
edit data and obtain AFRO! results. 

* Several manuals describing the UNIX system are available; for example, 
Henry McGilton and Rachel Morgan, Introducing the UNIX System, McGraw 
Hi 11 ( 1983}. 
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2. TECHNICAL DESCRIPTION OF MODEL* 

AFROI utilizes a modified economic base model which incorporates a 
gravity potential sub-model to determine the spatial distribution of 
direct expenditures generated by an AF activity. The primary steps 
carried out internally by the model are depicted in Figure 2.1, defined 
in Table 2.1 and sunrnarized below. 

(1) The user selects a boundary region that encompasses most of the 
direct and indirect impacts from an Afr Force action. The 
boundary region may be defined as the BEA economic area 
surrounding the installation or alternatively, a maximum 
COl'llnuting distance. 

(2) The ~odel calculates the change in direct expenditures from 
four sources: employees' wages and salaries, procurements, 
construction expenditures, and other programs. 

(3) A ~eneralized gravity-potential model underlies the entire ROI 
definition process. First, a qravity model estimates the 
initial distribution of direct expenditures from an AF activity 
when actual data on the place of residence of employees and 
location of vendors or expenditure fs not available. Secon~. 
the gravity model assesses how trading activity diffuses these 
direct expenditures to other counties fn the boundary region. 
Finally, AFROI uses a variant of the basic gravity model to 
determine indirect employment and income impacts by place of 
residence. 

(4) Both place of work and place of residence impacts are estimated 
for total employment and incc,me for each county. These impacts 
are adjusted, as necessary, to reflect total impacts for the 
entire boundary reqion. The additional impacts, if any, are 
distributed among all counties in proportion to the impacts 
already estimated for each county. 

(5) Finally, AFROI uses a statistical test to determine which 
counties qualify for inclusion in the ROI or AOI. The approach 
taken compares forecasted employment and income in each county, 
assuming no change in status of the installation, to the level 
of activity anticipated with the action. If the the change due 
the action falls outside a user-specified confidence interval, 
the county is included in the ROI or AOI. 

*This section was excerpted from Bloomquist (1986). A more complete 
description of the model appears in Appendix A. 
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A SIMPLIFIED VIEW OF THE AFROI MODEL 
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Table 2.1 

EXPLANATION OF SYMBOLS USED IN FIGURE 2.1 

Svmbol Definition 

ws, Dirttt waaes and salaries paid to Air Force employfft in county i. 

Pmot, Direct expenditures for procurement materials in county i. 

Plob, Direct expenditures for procurement labor in county i. 
Cmot, Direct expenditures for construction materi~ls in county i. 
Clob Direct expenditures for construction labor !n county i. 
0TH, Direct expenditures for other expenditures (e.g., CHAMPUS, education) 

in countv i. 

J;EM,4 

Total number of Air Force employees workins in county i affected by a •-1 
reali1nment 3ction. 

X I Direct change in expenditures from the realiHment action. 

s, Direct change in sales in county i from trading activity with all counties 
in boundary region ( E S

1
, ) • 

... 1 

TOTS.A.LES, Total change in trade and service sales in county i. 

Edw, Direct chanle in employment by place of work in countv i. 

Edr, Direct chante in emoloyment by place or residence in county i. 
Ydw, Direct chaue in income by place or work in county i. 

Ydr, Direct change in income by olace or residence in county i. 
Etu·, Total chan1e in employment by place or work in county i. 
Etr, Total change in emolovment by olace or residence in county i. 
Ytw, Total change in income by place or work in countv i. 
Ytr, Total change in income by place or residence in county i. 
Me Emolovment multiplier for county i. 

My, Income multiplier for county i. 

Ms, Sales multiplier for county i {emoloyment multiplier used u proxy). 
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2.1 The Boundary Region 

The boundary region is defined as a geographic area large enouqh to 
contain nearly all the "local" direct and indirect impacts from an AF 
action. The boundary region should be a largely self-sufficient economic 
unit with an important trade and service center. Bureau of Economic 
Analysis (BEA) Economic Areas are functional economic regions consisting 
of counties that have strong trade and c011111uting ties to a metropolitan 
center and consequently are well suited for selection as boundary regions. 

2.2 Calculating the Change in Direct Expenditures 

After the boundary region has been selected, the model will allocate 
the change in direct expenditures due to the action. Direct expenrlitures 
consist of: wages and salaries paid to military and civilian employees; 
base contracting; construction; and other. The following subsections 
explain how each of these direct expenditure items are calculated. 

2.2.1 Wages and Salaries 

The AFRO! model classifies personnel in the following categories: 
permanent military, military trainee, civil service, nonappropriated fund 
(NAF) or base exchange (BX). A further distinction is made between 
personnel living on-base and those living in the region around the 
installation. 

The AFRO! model assumes the initial location of a change in wage and 
salary expenditures to be the employees' county of residence. The total 
change in wage and salary expenditures is calculated by SUl'lllling the 
change in expenditures by each of the employment categories. 

Since AF military employees and their. dependents have BX privileges, 
a portion of their disposable income is spent on-base. By default, it is 
assumed that five percent of all expenditures made on-base by eli~ible 
personnel are indirect sales to suppliers located within the boundary -
region.* AFRO! treats this source of impacts as a change in procurement 
expenditures rather than a direct change in wa9e and salary 
expenditures. This is discussed in the next section. 

2.2.2 Base Contracting 

Air Force purchases of goods and services are made ·through national 
procurement systems and the base contracts office. Purchu;es by the 

* See Pierce (1985, p. 9). This figure may be changed by the user if 
local conditions differ. 

7 



latter include such items as: supplies and equipment, fuel (non­
aviation), services, utilities; communication, ~nd transportation. 

The AFRO! methodology assumes that all services (e.g., janitorial 
and grounds-keeping services) are supolied from within the boundary 
region. (Services have a high proportion of labor and that labor is _ 
assumed to be from the local region.) Base contracting expenditures for 
materials are included only if contracts are held by firms headquartered 
in the boundary region. As previously mentioned, five percent of total 
BX and other expenditures made on-base by AF employees and their 
dependents is as '.;umed, by default, to be indirect sales to suppliers 
located within the boundary region. This amount is calculated internally 
by the AFRO! program, proportionally split between expenditures for goods 
and services, and added to base contracting expenditures. 

Base ~ontracting expenditures are then separated by the AFRO! model 
into materials and labor components.* This is done to more accurately 
portray the local employment and income impacts associated with a change 
in the amount of goods and services purchased. The amount of 
expenditures for materials in a particular county is equa1 to the 
sunmation of non-service items and the material component of services. 
The amount of expenditures for labor is equal to the labor component of­
service expenditures. 

2.2.3 Construction 

The impacts from a change in construction expenditures are assumed 
to fall entirely within the boundary region, even if the home office of 
the contractor is located outside the area. It is assumed that the 
majority of construction workers will be hired locally regardless of the 
home base of the general contractor.** Since the boundary region is 
assumed to be largely self-sufficient, it is expected that most materials 
purchases will also be made locally. Construction expenditures are also 
s~parated into materials and labor components.*** 

* 

** 

Derived from the 1977 Input-Output Table for the U.S., SIC 734 
(Services to Dwelling and Other Buildings). See U.S. Department of 
COfflllerce, Bureau of Economic Analysis (1984) The Detailed Input-Out¥ut 
Structure of the U.S. Econo;;, 1977. Volume 1, Table 1. The Use o 
C01T111od1t1es by Industries, 71. 
See Dunning (1981, pp. 57-74) for a discussion of the local, non-local 

*** 
workforce composition of Anny Corps of Engineers construction projects. 
Derived from the 1977 Input-Output Table for the U.S. Industry 
(Maintenance and Repair of Military Facilities). See U.S. Department 
of Conwnerce, Bureau of Economic Analysis (1984), The Detailed 
Input-Out~ut Structure of the U.S. Econ~, 1977. Volume 1, Table 1. 
The Use o C00111odit1es by Industries, I • 
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2.2.4 Other Expenditures 

In addition to wages and salaries, procurement, and construction 
expenditures, the Air Force often provides funding for programs related 
to the education and health of its employees and their dependents. The 
AFROI model assumes all these expenditures occur within the boundary 
region. 

2.3. Initial Distribution of Direct Expenditures 

The AFROI model assumes that the initial distribution of direct 
expenditures is given by the residential pattern of AF employees and the 
home office location of vendors and construction contractors. In 
situations where a complete accounting of this infonnation is not 
possible, for example, new projects (i.e., those resultin~ in an increase 
of AF activity) and installations contracting with construction and 
service firms located outside the boundary region, the initial 
distribution of direct expenditures must be estimated before the region 
or area of influence can be defined. The following subsections describe 
how this is accomplished by the AFROI model. 

2.3.1 A Gravity-Potential Model 

The approach taken to estimate the initial distribution of direct AF 
expenditures is a generalized production-constrained g,ravity-potential 
mqdel that estimates the 11 attraction 11 of each county ,as a function of 
county size, inter-county distances, and a distance parameter that 
reflects the friction of distance. 

The gravity model is used to allocate direct expenditures from an 
action to counties within the boundary region when county specific 
allocations are unknown. This step is carried out for each of the four 
military and civilian direct employment categories, as well as 
procurement, construction, and other expenditures. 

2.3.2 Size Measure 

The main considerations in choosing a variable or set of variables 
to measure locational attraction are the type of interaction involved and 
availability of data. In determining the initial distribution of direct 
expenditures, the size measure is assumed to vary depending on the type 
of activity being allocated. For wages and salaries, total county 
population is used as the size measure to indicate the relative 
attractiveness of counties as places of residence. The sue measure for 
procurement and construction expenditures is county trade and service 
employment which fs used as a proxy measure of each county's economic 
influence. Finally, the "other" category of expenditures is also 
allocated according to total county population, since these payments are 
oriented primarily toward social welfare, e.g., education and health care. 
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2.3.3 Distance Measure 

Inter-county distances in the AFROI model are the road distances 
between county population centroids. The distance between a county and 
itself is set at one-half the distance to the county's nearest neighbor. 
{Refer to Bloomquist, 1986 for further discussion.) 

2.3.4 Distance Parameter 

The distance parameter is an exponent on the distance tenn and its 
purpose is to specify the relationship distance has in determining the 
spatial d;stribution of a given activity. In the AFROI model a default 
value of 2 is assumed. This is consistent with several studies. For t~e 
sake of simplicity, this same exponent is used to allocate both AF 
employees and expenditures. 

The AFROI program has an option to calibrate a value for the 
parameter which best reflects conditions for a specific region. In the 
AFROI mo~el, the analyst is restricted to using county-level data since 
many of the inputs neerled to conduct an impact analysis are only 
available for counties or county aggregates (e.g., SMSAs). Therefore, if 
most AF emp1oyees live and work in the same county, attempts to calibrate 
the parameter may not yield useful results. Nevertheless, for those 
cases where sufficient interaction is believed to exist, use of this 
option is reco.nwnended to ohtai n an estimate for the parameter that better 
reflects conditions specific to the site being studied. 

2.4 Spatial Diffusion of Direct Expenditures 

A core assumption of the AFROI model is that the full impact of an 
AF action is not likely to be restricted only to those counties receiving 
an initial change in direct expenditures. Due to trading activity anrl 
the shopping patterns of individuals, these impacts are spread among all 
counties of the boundary region to a greater or lesser degree. 

The Mo~el estimates how much of the initial direct impact in 
county i (e.g., a change in wage and salary income paid to resident 
employees) remains in .i and how much leaks to conmunities that have 
economic ties with county i. In other words, county j will attract to 
itself income change in i in proportion to the relative locational 
attraction of j with respect to i. 

2.5 Impacts Calculation 

Once the final distribution of direct expenditures is made, the next 
step is the calculation of direct and total economic impacts. Indirect 
impacts are implicitly defined as the difference between total and direct. 
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The AFROI model considers the effects of an AF action on three key 
economic variables: sales volume, employment, and income. These 
variables are considered to be key indicators of economic vitality. 

In most impact studies the distinction between the location of place 
of work and place of residence impacts is often blurred. This may result 
in under or over-counting impacts for a given county because c011111only an 
important percentage of people reside in a county different from the one 
in which they work. The AFROI model estimates the place of work and 
place of residence impacts for both employment and income. This 
procedure is explained in the subsections that follow. 

2.5.1 Direct Impacts 

The direct change in employment by place of work is found by 
dividing the direct change in sales volume by an average sales to worker 
ratio for the trade and service sectors in each county. For direct 
income impacts, an average wage for the trade and service sectors is 
estimated and multiplied by the direct change in employment. The change 
in income by place of residence also relies on the estimation of 
employment impacts. 

2.5.2 Total Impacts 

Total sales impacts in each county are calculated by multiplying the 
total change in direct sales by a sales multiplier. The AFROI model uses 
an employment multiplier as a proxy for the sales multiplier. AFROI 
calculates the total employment impacts by place of work and place of 
residence. 

2.5.3 Working Dependents 

Another component of employment change not considered thus far is 
the spouses and other dependents of AF employees who would leave the area 
and their jobs following a realignment action. In the AFROI model, the 
number of working AF dependents is calculated but not included as a 
separate source of employment and income impacts in defining the ROI. 
The reasons for this decision are as follows: first, many working 
dependents of Air Force employees hold NAF positions which are already 
counted among the direct employment impacts. Second. non-basic private 
sector jobs held by working dependents affected by a realignment action 
are accounted for by application of the economic base multipliers. 
Thus. listing working dependents as an additional source of net change in 
local employment and income would constitute double-counting. Third. 
jobs held by AF dependents in industries not reliant on military 
expenditures (e.Q .• other "basic" industries) would likely be filled by 
1 oca 1 unemployed workers or i nmi grants; assurni ng a·dequate 1 abor force 
mobility and availability of appropriate skills. Therefore, calculating 
the direct and indirect change in employment and income in the usual way 
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should account for the majority of impacts caused b.v the relocation of 
working AF dependents. 

While AF dependents are not included as a source of income and 
employment impacts, their number is reported by place of residence and 
place of work. The AFROI model assumes that working dependents cc,.. • 4:e, 
possibly to counties other than the one in which they reside, to take up 
jobs. It is further assumed that the number of dependents living in 
county i and working in county j is proportional to the size of the trade 
and service workforce in j and inversely related to the distance between 
i and j. 

2.6 Adjustment of Impacts 

After employment and income impacts have been estimated for each 
county, an adjustment is made to reflect the forecasted impacts for the 
entire boundary region. Although primarily an accounting procedure, this 
adjustment also reflects the influence of inter-county and associated 
feedback effects. These occur, for example, when two counties, i and j, 
export goods to each other. If an economic disturbance in county i 
decreases the demand for goods produced in county j, the reduction in j's 
income may result in lower imports from i. This, in turn, leads to 
additional repercussions in j. Impacts from this second source are known 
as feedback effects. 

The adjustmer.L procedure consists of applying regional multipliers 
to the total direct change in employment and income calculated for the 
entire boundary region and comparing these regional impacts to the sum of 
the individual county impacts. If the former is greater, county impacts 
are upwardly adjusted in proportion to the impacts already calculated for 
each county. If the sum of the county-level impacts exceeds the boundary 
region total impacts, no adjustment--either upward or downward--is made, 
the rationale 1s that it is better to present a "worst case" scenario 
than to assume impacts are less simply because of empirical difficulties 
in estimating the multipliers. 

2.7 Testing the Significance of Impacts 

The approach for determining which counties should be included in 
the ROI relies on a comparison of forecasted total county employment .and 
income in each county I assuming no change in status of the military 
installation, to total county employment and income given that an AF 
action occurs. The intent is to include only those counties in the ROI 
that receive •significant" impacts, i.e., impacts that would not 
otherwise be anticipated given historical growth trends in econmic 
activity. Because the relative magnitude of impacts is being cmpared, 
it is possible, using this approach, to include some counties in the ROI 
which experience smaller absolute changes in employment, for example, 
than counties that are not included. The reason for this, of course, is 
that a county having a small workforce (say, 5,000 workers) and losing 
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1,000 jobs is more likely to qualify as receiving significant impacts 
than a county with 50,000 employed and 2,000 lost jobs. What is 
considered important to measure, therefore, is not strictly the absolute 
change in employment or income but the relative hardship the county might 
experience as a result of changes affecting the local economic base. 

Procedurally, the first step is to forecast by means of lin@ar 
extrapolation employment and income by place of work and income by place 
of residence for each county assuming no change 1 n t he status of the 
installation. 

The model also calculates the standard error of the forecast for 
each county and forecast year. This is carried out automatically by 
AFROI for a user-specified level of confidence. Visually, this process 
results in forecast curves above and below the primary forecast (see 
Figures 4.3 through 4.5). If, for example, a 90i confidence level is 
selected, there is 90% confidence that future change will fall within the 
envelope of the confidence band curves. It is assumed that an action 
that causes a level of char.ge in excess, positive or negative, of the 
envelope is significant. Note that as the level of confidence increases, 
the confidence band increases in width. Thus, the threshold for 
significance is higher for a 90i level of confidence than a 60t level of 
confidence. 

The remaining task is to compare the forecasted total employment and 
income for each county assuMing no chanqe in status of the military 
installation to the expected levels of activity given that an action 
change takes place. A county is included in the ROI if the expected 
change in total employment or income falls outside the confidence region 
surrounding the forecast line, in either the positive or negative 
direction. 
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3. AFROI ~PPLICATIONS 

3. 1 ROI and AOI 

AFRO! can be used to identify the ROI for an installation and 
detennine the AOI for a particular action. In either case, AFROI will 
identify the counties affected and the degree to which sales volume, 
personal inco~e. and employment are or wi ll be affected by the AF 
activity being analyzed. AFROI can be used to estimate the effects of an 
increase or decrease in AF activity. These are defined as Ngainer" and 
"loser" situations respectively. 

To detennine the ROI for an operating facility, run AFROI using data 
that describes the status quo conditions at the base. 

To determine the AOI for a prescribed action (e.g •• deployment of a 
new fighter wing, construction program, or personnel realignment) run 
AFROI using data that reflects the direct change rendered by the action. 
For example: the change in payroll. the change in the number of 
personnel living in a particular county, and the change in construction 
expenditures. If the action is to occur at an operating facility, the 
results of the AOI can be compared with those of an ROI run to obtain a 
perspective on relative impacts. 

3.2 General Uses 

Because AFROI estirnates the geographical distribution of 
socioeconomic impacts it is well suited for several applications: 

(1) Planning AFROI can be used to assist in planning AF programs. 
Its interactive feature facilitates the gaming and sensitivity 
analyses that are useful for identifying the effects of 
alternative methods of implementing contemplated actions . 

(2) EIAP AFROI can be used to identify ROis and AOis for actions to 
'Sea'nalyzed under the AF Environmental Impact Analysis Process 
(EIAP). If an EIS or LECS is required, AFROI can provide a 
first cut to be supplemented with other analytic tools 
appropriate to the level of detail required. 

(3) ERIS AFROI can also identify the ROis that are integral to the 
Economic Resource Impact Statement (ERIS) document prepared 
annually at each major AF installation. 
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3.3 Retirees 

The economic contribution of an installation to an area is 
attributable to payroll and other expenditures. Because the presence of 
the base can influence retired military personnel to locate in the area, 
the economic contribution of retirees is indirectly attributable to the 
base. However, the program does not address retirees for the following 
reasons: 

(1) An action (excepting a closure) should not affect the 
locational and spending patterns of retirees 

(2) Retirees receive DoD retirement pay* as well as income from 
other sources including employment. Presently, there is 
insufficient infonnation about retirees to accurately assess 
their economic contribution to an area. 

(3) If a closure were to occur, it is not presently known the 
degree to which this would affect retirees presently in the 
region or influence future retirees. 

If the user chooses to analyze retirees, it is recoirmended that a 
retiree-specific ROI be developed. 

3.4 Base Closures 

Again, for a closure, keep in mind that the use of AFROI to 
calculate the amount and geographic distribution of change will not take 
into account potential effects on retirees. 

In the case of a base closure it is also important to identify which 
expenditures would actually be reduced. For example, the closure of an 
AF Logistics Conwnand base does not necessarily mean that all contracting 
by that base will cease. The administration of contracts to procure 
services and materials may merely be shifted to another installation. 

* Infonnation on retirement pay and number of retirees by military 
service by 5-digit zip code areas can be obtained by request from the 
DoD Office of the Actuary located in the Pentagon. 

15 



4. USER GUIDE 

4.1 Getting Into the AFROI System 

4.1.1 Overview 

AFRO! is housed in ETIS which is interactive; that is, the user 
interacts with A~ROI to enter data on a keyboard and examine output via a 
CRT (cathode ray tube) screen or printer. The program interacts with the 
user by prompting for information and presenting information needed by 
the user. The user does not need computer training because information 
is conveyed in conversational English. 

The programs within ETIS, including AFRO!, have menus or lists of 
options to choose from (see Figure 4.1). AFRO! also includes a 
description of each option. Once in the program the user can move to and 
from the option of choice. Several of the fundamental techniques for 
operating within the program are presented in Appendix B. 

4.1.2 Getting Set Up 

To access AFROI the user will require the following: 

(1) An account, login name for user identity, and password. Those 
working with the Air Force should obtain these throuqh Ms. 
Linda Merritt at the headquarters of the Engineering Service 
Center (office symbol HQ AFESC/DEVP) at Tyndall AFB. All 
others should contact the ETIS Support Center at the Univer~;ty 
of Illinois, 707 Nevada Street, ~rbana, Illinois, 61801, 
telephone number (217) 333-1369. 

(2) An interactive terminal, that is, a computer terminal with a 
keyboard and a CRT or printout display. 

4.1.3 Getting Into AFRO! 

Once in operation, the user should follow these steps: 

(1) Dial the UNIX telephone number (800/637-0958) and connect the 
terminal to the CERL computer via telephone 

(2) Once connected and after the prompts, enter your login name and 
password 

(3) Type "etis," after which a message will welctJmeyou to ETIS and 
the computer will prompt "Which option? (press RETURN for 
menu):" 
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(4) Type 11811 for option number 8, the Comprehensive Economic 
Analysis System (CEAS), and the welcoming message and the 
11 whi ch option" prompt wi 11 foll ow 

(5) Type 11 711 for menu item number 7, AFROI, and the "which option" 
prompt will follow. At this juncture you can press the 
NRETURN 11 key to see the menu or type in the numeral of the 
desired option. 

4.2 Description of AFROI Options 

Once inside, the initial prompt fs NAFROI--Which option?" If you 
choose to see the menu, the following infonnation will be printed out. 

AFROI--Which option? (Press RETURN for menu): 
TYPE: TO: 

1 or print 

Data-Related Commands 
2 or list 
3 or load 
4 or see 
5 or eifsdata 

6 or enter 
7 or addcty 
8 or delcty 
9 or edit 
10 or save 
11 or rm 

Model-Related Conwnands 
12 or run 
13 or calibrate 
? opt 
(q) quit 

Print a copy of the inputs 
questionnaire 

List existing data files 
Load inputs from a data file 
See the inputs you have loaded 
How to load many AFROI inputs 
using EIFS 
Enter inputs 
Append county inputs 
Delete county inputs 
Examine/change inputs 
Save inputs in a file 
Remove a data file. 

Run the impacts estimation model 
Calibrate gravity model exponent 
Get help on a menu option 
Exit program 

Each of these options is described below. Additional infonnation 
may be acquired from AFROI directly by typing 11 ?11 followed by the nU1N>er 
of the option of interest. 

4.2.1 Option 1--Print a Copy of the Input Questionnafre 

By typing a number 11 111 the input questionnaire will appear on the 
screen. This is a listing .of all the inputs required to run the ROI 
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model. A hard copy printout of the input questionnaire (see Appendix C) 
can facilitate data collection and entry. 

4.2.2 Option 2--List Existing Data Files 

After you have entered data and at the time you exit AFROI, the 
model will ask if you wish to save the data with which you have been 
working and if so to create and name a file for the data. Upon 
reentering AFROI you may request Option 2 to obtain a listing of the 
files and when they were last modified and accessed, for example: 

file name 
chanute 
mthome 
sample 

3 f i 1 e ( s ) tot a 1 

last modified 
Feb 28 23:46 1985 
Mar 1 16:51 1985 
Feb 8 22:16 1985 

last accessed 
Mar 4 22:07 1985 
Mar 1 16 : 51 1985 
Feb 27 15:49 1985 

4.2.3 Option 3--Load Inputs from a Data File 

If you wish to review, modify, or otherwise use a data file you must 
first load it into the work area. Under Option 3, the program will ask, 
"Which file?" Entering the name of the file causes the program to load 
the file contents into the work area. Any data previously contained 
; n the work area wil 1 be destroyed. Pressing "RETURN" wil 1 abort the 
process and return the user to the main menu. 

4.2.4 Option 4--See the Inputs You Have Loaded 

Once you have loaded a file (see Option 3), you may obtain a listing 
of all data in the work area or create a file in your directory outside 
AFROI. The program will print the following message: 

Output file name? (Type RETURN to print to your terminal) 

By pressing "RETURN" the contents of the workspace will be printed 
out on your terminal. By typing in the name of a file, the contents of 
your workspace will be duplicated and placed in a file in your 
directory. This is useful for storing a copy of your file and 
transferring or modifying it outside of AFROI. Refer to a UNIX handbook 
for more infonnation on these capabilities. 

4.2.5 Option 5--How to Load Many AFROI Inputs Using EIFS 

Much of the data required to run AFROI is available in EIFS and can 
be automatically transferred from EIFS to your workspace. Option 5 
prints out a message that describes which data is available in EIFS and 
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how to effect its transfer. This is described later under Retrieve EIFS 
Data in Section 4.3.3. 

4.2.6 Option 6--Enter Inputs 

This option is used to enter inputs from a tenninal. · Upon 
requesting Option 6 (or enter) the following prompt (and menu by hitting 
RETURN) is given: 

Enter data for which section? (Type RETURN for menu): 
Type: To Enter: 
1 Regional Inputs 
2 System Parameters 
3 County Inputs 

quit 

The inputs for any section (or individual county) may be entered by 
typing the ap~ropriate number conwnand. The program will print a message 
identifying each variable and its current value in brackets 11

[].
11 To 

leave this value unchanged, type RETURN. Otherwise, enter the new 
value. Type a dash 11

-
11 to exit this option. 

4.2.7 Option 7--Append County Inputs 

New counties may be added to an existing data file using this 
option. For example, it may be of interest to explore how other counties 
affect the distribution of employment and income impacts in an area. 
This option pennits these data to be easily added to an existing file. 
Once the new county(ies) is (are) added, the user must adjust the 
regional inputs to reflect the enlarged area. In most cases, this means 
merely recalculating the employment and income multipliers for the 
boundary region. 

When option 7 is requested the user is given the prompt: 

Append which file? 

On typing the name of an existing file (hitting RETURN aborts this 
option), the county inputs currently in your workspace are appended to 
the named file. This file is then automatically loaded into your 
workspace with the added county inputs. No check is made for counties 
entered more than once. Counties entered more than once must be removed 
(Option 8). 

4.2.8 Option 8--Delete Inputs for a County 

You may delete inputs for a single county using this option. Type 
the number (or name) of the county you want deleted from your work area 
when the program prompts with "Delete which county?" When done, the 
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program will print the message: "(name) deleted" and return to the main 
menu. 

4.2.9 Option 9--Examine/Modify All Inputs 

Option 9 allows you to modify data currently in the work area. Data 
inputs are grouped by section. On requesting Option 9 the program will 
respond with the menu: 

Type: For: 
l Regional Inputs 
2 System Parameters 
3 County inputs 

To return to top level 

Edit which section? 

Each of these sections contains a menu of entries. These are as follows: 

Section l Regional Inputs 
Type: For: 
l Project name 
2 County where base is located 
3 Year of completion of action 
4 Regional employment multiplier 
5 Regional income multiplier 
6 Total number of affected personnel 
7 Number of affected personnel by class 
8 Averaqe wage of affected personnel 
9 Dollar amount change in regional AF expenditures 

to quit editing "Regional Inputs" 

Section 2 System Parameter 
Type: For: 
l Working dependents full time equivalency factor 
2 Fraction of working dependents 
3 Fraction of AF employees living on-base 
4 Fraction of income spent in boundary region (on­

and off-base) 
5 Fraction of income spent off-base by persons 

1i vi ng off-base 
6 Fraction of income spent off-base by persons 

1i vi ng on-base 
7 Fraction of construction expenditures for labor 

and materials 
9 Fraction of BX sales from local suppliers for 

labor and materials 
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10 Gravity model exponents 
11 Forecast confidence level 
12 CPI Price deflators 

to quit editing "System Parameters" 

Section 3 County Inputs 
Type: For: 
1 County name 
2 Total population 
3 Employment multiplier 
4 Income multiplier 
5 Number of affected personnel by class 
6 Dollar amount change in expenditures 
7 Trade and service employment 
8 Trade and service sales per worker 
9 Trade and service income per worker 

10 Service income per worker 
11 Construction income per worker 
12 Distance between county population centroids 
13 BEA employment by place of work 
14 BEA total income by place of work 
15 BEA net income by place of residence 

to quit editing "County Inputs" 

When an entry is selected, the existing values are printed followed 
by the question: 

Do you want to change anything? [No] 

A response of "no," "n," or simply RETURN will leave the value unchanged 
and return the user to the entry selection prompt. Answering in the 
affinnative will cause the program to prompt for new values for each 
entry item. · 

You may examine inputs in any order. However, keep in mind that 
changes made in one section may require changes in other sections. For 
example, changing the number of military personnel in one county may 
necessitate changing the total number of military and civilian personnel 
at the boundary region level. The program checks for these possible 
inconsistencies prior to calculating impacts and reports likely errors. 

4.2.10 Option 10--Save Inputs in A File 

You can store your inputs in a file using this option. The program 
will ask: 

Save file name? 
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Typing RETURN will abort the process and return you to the main menu. If 
you type the name of an existing file the program will warn: 

That file already exists. 
Do you really want to over-write it? [No] 

Typing RETURN (or 11 no 11
) prevents the file from being overwritten. A 

response of 11y11 or 11yes 11 will overwrite the field with the current 
contents of the work area. File names consist of 1 to 12 letters, 
digits, and some punctuation marks; it is reconnended that punctuation be 
limited to periods, conwnas, colons, dashes, sharps ( "#"), pl uses ( "+ 11

), 

and parentheses. Spaces between letters and so forth are not desirable. 
Once the program has detennined the name of the file in which the inputs 
are to be stored, the contents of the work area are written to the file, 
and the program returns to the main menu. 

4.2.11 Option 11--Remove a Data File 

You can remove old data files using this option. The program asks: 

Remove which file? 

If you type the name of a file that does not exist, the program prints 
tlie message: 

filename: can't access file. 
Try again or type RETURN to abort. 

Otherwise, if the file is found it is removed silently and the user is 
returned to the main menu. 

CAUTION: Once a file is removed it is gone forever. Therefore, make 
sure the file is no longer needed before removing it. 

4.2.12 Option 12--Run the Impacts Estimation Model 

This option will execute the impacts estimation model on the set of 
inputs currently loaded in the work area. You must first specify if the 
action represents an increase or decrease in activity. (This merely 
serves to identify the estimated impacts as positive or negative 
values.) Indicate a decrease if you wish to detennine the ROI. To 
specify the type of action, type a O or 1 (whichever is appropriate) to 
the following prompt: 

Type '1 1 if action represents an increase in activity 
10 1 otherwise: 

If you have not completely specified the county distribution of 
employee places of residence or base expenditures. you may request AFRO! 
to do this for you. The program wi 11 give the prompt: 
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Do you want AFR01 to Ai ·1 ocate any unassigned 
employees or expend4 • .... l"es? [Yes] 

A response of ''y" or RETURN wil'I cause the program to automatically 
distribute any employees and/or expenditures that you have not allocated 
to a specific county and print to the terminal both the variable name and 
amount allocated. A response of "n" or "no" to the above question 
indicates that you wish to manually specify the geographic distribution 
of these variables. If any variable is not completely allocated, the 
program will print a message identifying the variable and the amount 
unallocated and abort the run. · Modifications to the input data can be 
made with Options 6 or 9. 

When the input data set is complete, the model will run and print 
the message: 

Doing calculations. One moment please ••• 

The time required to complete a run will depend on current system 
activity and the number of counties that make up the boundary region for 
the study. For studies with 10 or fewer counties and low system 
activity, AFROI should finish almost in111ediately. For boundary regions 
having more counties or when the program is used at times when user 
demand on the computer is heaviest (9AM to 4PM Central time) a run will 
require more time. However, for most runs, elapsed time should not 
exceed 30 seconds. 

When finished, the program will print the message 

Menu Item 1 

Type: 
1 
2 
3 

Which Option? 

To Display: 
Inputs 
Outputs in table form 
Time-series plots of 
significance of impact 

Return to main menu 

Typing NlN will yield the following message: 

Output file name? (Type RETURN to print to tenninal) 

Inputs will be saved in the file you designate (or printed on the 
terminal by hitting RETURN). This file is created in your current 
working directory. 
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After a file (or tenninal) is specified, the user is presented with 
the next prompt: 

Type: For: 

Menu Item 2 

1 Regional inputs 
2 System parameters 
3 County inputs 

* All inputs 

quit 

Inputs you want to see or print to file? 

Typing "2" will yield the following message: 

Specify the output table(s) you wish to print 
(Type RETURN for menu): 

Hitting RETURN prints the menu 

Table: 
1 
2 

3 
4 
5 
6 

7 
8 
9 

10 

Title: 
Place of Residence of Base Personnel 
Initial Distribution of Base Contracting 
Expenditures 
Initial Distribution of Construction Expenditures 
Initial Distribution of Other Expenditures 
Change in Sales Volume, Employment, and Income 
Change in Employment and Income by Place of 
Residence 
Significance of Place of Work Impacts 
Significance of Place of Residence Impacts 
Installation-Specific Multipliers for Place of 
Work Impacts 
Installation-Specific Multipliers for Place of 
Residence Impacts 

* All tables 
quit 

Specify the table(s) you wish to print 
(Type RETURN for Menu): 

Again, any single table (or all tables)' may be printed·. Tables 7 and 8 
will identify the counties in the ROI and AOI. After a table number is 
specified, AFROI will ask whether the output is to be placed in a file or 
printed on the terminal. Typing a dash 11

-
11 exits the print tables menu. 
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Menu Item 3 

Typing 11 311 will yield the following prompt: 

Type: To Plot: 
1 Employment by place of work 
2 Income by place of work 
3 Income by place of residence 

quit 

Plot which variable? 

Through this menu the user can graphically display a regression 
plot, confidence bands and calculated impacts (employment or income} for 
a single county. This procedure may be repeated as often as desired by 
selecting the desired plot from the menu. 

4.2.13 Option 13--Calibrate Gravity Model Exponent 

This option is used to calibrate the gravity model exponent used in 
the ROI definition model. You can accept the default expt\nent used by 
the program or with the assistance of this option verify its 
appropriateness and/or identify a new exponent if warranted. The 
procedure adjusts the friction of distance exponent up or down to 
maximize total interaction in the reQion subject to constraints on both 
mean journey-to-work trip length and the "attractiveness" of competing 
destinations. 

Inputs include: 

l} Total population which is used to measure the relative 
attractiveness of each county in the boundary region (supplied 
by program} 

2) Inter-county distances (supplied by program) 

3) An average trip length for the journey-to-work. If the place 
of residence of AF employees is known,-" average trip length 
is calculated for the region given the above infonnation. 
Otherwise, the user must specify this item. The average length 
of journey-to-work trips for AF employees living off-base was 
calculated from one source (Gunther, 1982) to be approximately 
9.5 miles. Typical values range from 6 to 15 miles. 
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4.3 How to Use AFROI 

The five major steps to use the AFROI model are described below and 
SUlffl13rized in Figure 4.2. 

4.3.1 Step 1, Collect Data 

Date to run AFROI data will be obtained from three sources: EIFS, 
AFROI, and the field. The data parameters, sources, and so forth are 
described in detail in Section 4.4. 

Much of the data is maintained fn EIFS and can be acquired in the 
manner described fn Option 5 of AFROI (see Step 3). Other inputs (i.e., 
System Parameters) have been developed from AF surveys (Gunther, 1982) 
and are housed in AFROI. These values can be accepted or overriden ff 
better infonnation is available (see Step 4). The third category of data 
must be gathered by the user and manually entered vi a the interactive 
keyboard. 

The data should be obtained from the primary sources and entered 
into the data tables in Appendix D and on a hard copy of the data 
questionnaire (see Option 1 of AFROI and Appendix C). The data tables 
provide a useful format for organizing the county and regional inputs 
that are specific to the installation or action. These tables are also 
included in the manual describing how to prepare an ERIS. Therefore, the 
information required for the data tables should be available in the ERIS 
which is prepared annually at major AF installation. After 
completion of the tables, the data should be transferred onto the data 
~uestionnaire with the other field infonnation. The data questionnaire 
lists the infonnation in the order in which it is to be entered into the 
program. Use it to facilitate data entry. 

4.3.2 Step 2, Identify Boundary Region 

The boundary region is the geo-economic unit in which the 
installation or activity being analyzed is located. This area is 
analyzed to determine the amount of county-specific socioeconomic 
change. The ROI and AOI will be subsets of the boundary region. Thus, 

· the boundary region should include all counties that may potentially have 
significant economic interaction with the installation. Because the 
model considers the economic interaction between counties, the boundary 
region should be an economic unit with an important tra1e and service 
center. 

It is recorrmended that the Bureau of Economic Analysis (BEA) re~fon 
in which the base is located be selected as the boundary re~fon. If the 
base is on the fringe of a BEA region, the adjoining region(s) should 
also be included. A list of BEA regions and their constituent counties 
is available in EIFS. 

A list of BEA regions can be obtained from EIFS by entering "?beas" 
after the prompt, "Ff rst county or region." If the name of the REA 
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----------------------- --·--------------·---

region is entered after the "First county or region" prompt, the program 
will print a list of the counties in the BEA region, their populations, 
and areas. 

For an existing activity, the field data will identify the counties 
affected by AF payroll, construction, procurement and other spending. 
Each county where this spending is not trivial should be included in the 
boundary region. This may necessitate the inclusion of counties or BEA 
regions outside or perhaps non-contiguous with the BEA region of the 
installation. For example, in FY84, Robins AFB, which is located in the 
Macon, Georgia BEA region had over $100 million in contracts with finns 
100 miles away in Atlanta, whirh is in the Atlanta, Georgia BEA region. 
In this case, the boundary region should be comprised of both BEA regions. 

4.3.3 Step 3, Enter Data 

One way to enter the data is to first enter EIFS and transfer the 
data to AFROI as described in Steps 3a through 3f. This will create data 
sets for each county. Following this, the infonnation collected in the 
field (Step l) can be entered via Options 6 and 9. 

Step 3a, Access EIFS 

Enter EIFS in much the same manner as described in Section 4.1, 
except once in ETIS select Program 4--EIFS. EIFS can also be accessed 
via Option 3 in CEAS, which is Program 8 in ETIS. After some 
introductory information the program will prompt: 

First county or region (type? for help): 

Type in the name of the BEA region (do not forget to identify the state) 
and the program will prompt: 

Next county or region (type RETURN if done): 

Any other BEA region or county would be entered at this point. Once the 
region has been specified the program wi 11 state "You have selected:" and 
will list the names of the counties and states, their 1980 population, 
and area or square miles . The program will then prompt: 

EIFS V2.8 - What profile? (er) to see list): 

There are two profiles of interest: 30 which contains employment and 
income multipliers and 80 which contains other infonnation required for 
AFR0I. 

Step 3b, Access Profile 30 

First specify Profile 30 by typing "30 by county." The program will 
respond by listing the counties in the boundary region and their 
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respective multipliers. The multipliers should be manually copied on the 
input questionnaire or extracted in hard copy from the system. Later, 
(Step Je) it should be entered manually into AFROI via Option 6 or 9. 

Step Jc, Access Profile 80 

By specifying Profile 80, the program will automatically gather the 
data identified in Option 5, transfer it to AFROI, identify data 
deficiencies, and move the user back into the AFROI program. This will 
occur within seconds for regions containing less than 15 counties. 

Step 3d, Save EIFS Data 

Once back in AFROI, it is advisable to elect Option 10 and create a 
file to store the EIFS data. 

Step 3e, Enter ~ultipliers 

This can be done by specifying Option 9; then, Section 3, County 
I "f uts; then, entry 3, Employment Multiplier. At this poi :"It, the program 
wi 1 prompt: 

Which county (type RETURN for list): 

By responding with a 11 * 11
, the program will go through the counties one by 

one allowing the user to enter the employment multipliers gathered in 
Step Je. The same procedure should be used for entry 4, Income 
Multiplier. 

Step 3f, Modify ~r Augment EIFS Data 

Although it is not necessary, you may modify or update the EIFS data 
via Option 9. For example, EIFS conttJins the most recent BEA estimate of 
county population (in 1986, this was the 1982 estimate); this can be 
updated if more current information is available. Similarly, the time 
series for county income and employment can be augmented with infonnation 
for the most current years. 

Step 3g, Enter Questionnaire Data 

The infonnation that has been collected and manually entered into 
the questionnaire (see Step 1) should be entered via the interactive 
keyboard and Options 6 and 9. 

4.3.4 Step 4, Confirm AFROI System Parameters 

The values for several parameters have been preset. These should be 
reviewed to verify their appropriateness to th~ case being analyzed. 

30 



Usually changes will not be necessary, except to Entry 3, fraction of AF 
personnel living on-base. Within Options 6 and 9, Section 2, there are 
12 categories of entries: 

1 Entries 1 through 9 were developed from AF surveys of selected 
bases 

1 Entry 9, fraction of BX sales entering the local economy, is 
set at 5% and is a rough estimate 

1 Entry 10, gravity model exponent, is set at 2.00. It can be 
modified in accordance with Option 13 

• Entry 11, forecast confidence level, defines the threshold at 
which a county is rec011111ended for inclusion in the ROI or AOI. 
(Refer to Section 2 for more discussion). The confidence level 
is set at 90%. The threshold may be lowered by decreasing the 
confidence level , 

• Entry 12, the CPI price deflators which are used to adjust all 
dollar figures to constant dollars. The price deflators will 
be updated periodically by CERL, but can be modified by the 
user. 

The menu within Option 9, Section 2 identifies the 12 entries and by 
typing the appropriate entry number, the user gains direct access to the 
entry of interest. The program will display the preset value and ask the 
user whether it is to be changed. After responding in the affinnative, 
the new value can be entered. Changes can also be made using Option 6. 

4.3.5 Step 5, Run AFROI 

Option 12 is used to run AFROI and the description of how to run 
this program is presented in Section 4.2.12. The tabular and graphic 
outputs of the program are described in detail in Section 4.5. The 
outputs are designed to provide several tools for analyzing and 
displaying the output. The counties recomended for inclusion in the ROI 
or AOI are identified with an"*" in Tables 7 and 8 (qenerated by the program). 

4.3.6 Step 6, Obtain AFROI Maps 

Computer generated maps depicting the ROI and AOI counties and other 
pertinent AFROI findings can be developed outside ETIS in the manner 
described in Appendix E. This step is optional but highly recommended. 

4.4 Descrjption of Data Inputs 

The discussion that follows describes each of the parameters that is 
used by AFROI in the order in which they appear on the data questionnaire 
and are entered into the program. The name of each parameter is followed 
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by a brief description, a discussion of issues that are important to 
selecting the proper value for the parameters, and sources for each 
variable. The sources will include EIFS, AFROI and a variety of primary 
sources. 

4.4.1 Regional Impacts 

The regional inputs describe the total and regional (in the case of 
non-service contracting) direct economic impact of the installation or 
activity. All of this data is to be collected in the field or from site 
specific documents. The only exceptions are the regional multipliers 
which pertain to the boundary region and are found in the EIFS data base. 

Project 

Definition: The project name. 

Discussion: The project name should succinctly describe the nature 
of the analysis, for example, Tinker AFB ROI or Mountain Home AFB OTH-B 
Radar AOI. The project name will appear in the title of the AFROI output. 

County Where Base or Activity is Located 

Discussion: Some bases or activities are located in more than one 
county. Only one county should be selected for this entry and it should 
reflect the place where the bulk of the economic activity will occur. If 
the activity is geographically disaggregated, it may be necessary to 
develop AOis for each center of activity. 

Year of Completion of Action 

Discussion: AFROI will forecast employment, income, and sales 
volume in the year in which the action is completed, and th~ significance 
of impacts will be detennined for that year. 

Regional Employment Multiplier 

Description: The regional employment multiplier relates a change in 
basic employment to the total change in employment in the boundary region. 

Source: EIFS data automatically transferred to AFROI (refer to 
Section 4.3.3~ Enter Data). 
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Regional Income Multiplier 

Description: The regional income multiplier relates a change in 
basic income to the total change in income in the boundary region. 

Source: EIFS data automatically transferred to AFROI (refer to 
Section 4.3.3, Enter Data). 

Total Number of Affected Personnel 

Description: The affected personnel are those persons directly 
affected by the action. 

Discussion: The total number of affected personnel is the sun111ation 
of the classes of personnel listed in the subsequent sections. When 
identifying an ROI, this is equal to all persons assigned to the base. 
For an AOI it is only the people affected by the activity under 
consideration. 

If there are personnel affected by the action that do not fall into 
the classifications provided, they should be combined with the most 
appropriate category. For example, foreign or non-AF military that are 
affected, should be added into one of the two military categories. 

If there is a significant number of civilian contractors associated 
with the installation (e.g., on-site contractors working on the Space 
Shuttle Program at Vandenberg), they should be included in the Civil 
Service category. · 

Number of Affected Personnel: Pennanent Military 

Description: Military pennanent party are AF military personnel 
assigned to the installation for purposes other than to receive training. 

Source: Personnel Systems Management Branch; ERIS. 

Number of Affected Personnel: Military Trainee~ 

Description: Military trainees are AF ?ersonnel located at an 
installation to receive training. 

Source: Personnel Systems Management Branch, ERIS. 
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Number of \ffected Personnel: Civil Service 

Description: Civil service personnel are those federal employees 
working for the AF whose salar'l' and wages are paid from Congressional 
appropriations. 

Source: Civilian Personnel Office; ERIS. 

Number of Affected Personnel: Nonappropriated Fund (NAF) 

Description: NAF personnel support Morale, Welfare, and Recreation 
(MWR) act;v1t1es and are paid from the operating revenues of those 
activities rather than through Congressional appropriations. 

Discussion: Many NAF personnel work part time and some are military 
dependents. 

Source: Civilian Personnel Office; ERIS. 

Number of Affected Personnel: Base Exchange (BX) 

Description: The BX system is an independent entity that serves 
AnrtY and AF installations and pays its employees from operating revenues. 

Discussion: Like NAF employees, many BX employees work part time 
and are military dependents. 

Source: BX Manager, ERIS. 

Average Wages of Affected Personnel 

Description: The average wage is the total annual payroll for each 
of the categories of personnel divided by the average annual nunt>er of 
personnel in that classification. Payroll is defined as gross income 
(which is pay before deductions for income tax withholding and social 
security tax but does not include retirement and other benefits that are 
not received directly by the payee). 

Discussion: The pennanent duty station of trainees will vary 
accord;ng to the length of stay at the installation where they are 
receiving training. Usually, if the training period is to exceed six 
months, trainees will be assigned to the training base. Otherwise, they 
will be on temporary duty (TOY) status, and their pennanent duty station 
will be other than the training base. This can complicate gathering data 
on payroll because those trainees on TOY will be paid by their home bases 
and records at the training base may not reflect this transaction. If 
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this is the case, the payroll for all trainees can be estimated hy 
applying the average pay for non-TDY trainees to the TOY trainees. 

Nearly all major installations will have representatives of the U.S. 
Anny Corps of Engineers to administrate the Military Construction Program 
(MCP). Some bases, particularly those with training activities, will 
have contingents from the other services and foreign countries. In some 
cases payroll for other U.S. military is handled by the host 
installation. Care must be taken to identify the entities that 
distribute payroll for non-AF military. The payroll for these 
individuals should be included with appropriate category of military 
personnel. 

Sources: Pennanent party military, military trainee, civil 
service--Accounts and Control Branch, Accounting and Finance Office, 
ERIS; NAF-NAF Financial Management Office, ERIS; BX--BX Manager, ERIS; 
Other--tenants administrative, personnel, or payroll office. 

Dollar Amount Change in Regional AF Expenditures 

Description: This is the total annual change in expenditures due to 
the act, on. 

Discussion: When identifying an ROI, the change is equal to the 
total annual amount of expenditures in the region at the installation 
under nonnal operating conditions. For the AOI, the annual change is 
that associated with the action itself. If the action occurs over a 
period in excess of 1 year, the inputs should be annualized . For a· 
major new program, it may be desirable to determine the AOI for the year 
in which the maximum amount of construction occurs and the AOI for the 
post constuction steady state operation. Similarly, for a personnel 
realignment the year in which the maximum amount of change will occur 
could be used. 

Dollar Change; Base Contracting (Services) 

Description: This category includes contracts for services (rather 
than goods) that are provided locally. 

Discussion: Service contracts are distinguished by the high labor 
component. In some cases it may require judgment to classify the type of 
contract. However, major service contracts are usually readily apparent 
and typically include: janitorial, grounds maintenance, and food 
services. Construction services should be ind uded under construction, 
not services. The total amount of service co1·1tracts, regardless of the 
1 ocat ion of the vendor, should be used. In a,,:fdi ti on to service 
contracts, this category can include expenditi,res· in the 1 ocal economy by 
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personnel on temporary duty (TOY) when deemed significant and not 
included in other model parameters. 

Source: Base Contracting Office. 

Dollar Change; Base Contracting (Total) 

Description: Total contracting includes all service (see above) and 
non-serv1ce contracts, for example, supplie~. equipment, utilities, and 
transportation. (Construction contracts are not included.) 

Discussion: The dollar change in non-service base contracting 
should include only the change expected to occur in the boundary region. 
This is normally achieved by including only those vendors located in the 
boundary region. 

Source: Base Contracting Office; ERIS; project engineer of activity. 

Dollar Change, Military Construction Program 

Description: HCP includes large scale (usually ovet $500,000) 
construction for mission support. -

Discussion: The MCP is administered by the U.S. Anny Corps of 
Engineers. Each construction project must receive Congressional approval 
and appropriations. MCP expenditures may vary radically from year to 
year. Therefore, when identifying the ROI for a base, use an amount for 
MCP that reflects the anticipated level of expenditures based on program 
estimates and historic (5-year) spending levels. When identifying an 
AOI, use the engineering cost estimates for the MCP portion of the job. 
The dollar change in contracting should equal the total change regardless 
of location of contractor. . 

\ 

Source: Base Civil Engineer, Construction Status Report*; Project 
engineer activity; ERIS. 

* The Construction Status (or Management) Report is typically generated 
and maintained at base level. The AF-wide CECORS is an alternative 
source. These reports provide a snapshot of contracts underway at a 
particular time. Actual yearly expenditures should be estimated (based 
on contract duration) or obtained from the accounting and finance 
office. 
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Dollar Change, Operations and Maintenance (O&M) Contract Construction 

Description: O&M construction includes minor repairs, 
modifications, and maintenance. 

Discussion: O&M construction is funded at base level and the amount 
expended remains relatively constant compared with other construction 
programs. 

Source: Base Civil Engineer, Construction Status Report; ERIS. 

Dollar Change, Nonappropriated Fund (NAF) Construction 

Description: NAF construction includes new construction, repairs, 
and modifications of NAF facilities. 

Discussion: Funds are obtained from the proceeds of NAF 
activities. NAF expenditures may vary radically from year to year. 
Therefore, estimate spending using the methods suggested for MCP. 

Source: Base Civil Engineer, Construction Status Report; ERIS. 

Dollar Change, Military Family Housing (MFH) Construction 

Description: MFH construction includes projects to renovate or 
upgrade military family housing. (The construction of new housing is 
usually administered by the MCP.) 

Discussion: Spending for MFH can also vary considerably from year 
to year. Therefore, estimate MFH expenditures using the methods 
suggested for MCP. 

Source: Base Civil Engineer, Construction Status Report; ERIS. 

Dollar Change, Other Construction 

Description: Other construction activities are carried out as part 
of special programs such as the Sp~ce Shuttle and Over the Horizon Radar. 

Discus~ion: Usually these programs are funded and administered by 
entities not associated with the host base. However, the conventional 
construction portion of such programs may be conducted through the MCP 
and therefore should be included in the MCP on-base category. These are 
typically one time programs with the bulk of funds expended over a 
defined time period. 
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Source: Information on the non-MCP portions of these programs 
should be obtained from the command administering the construction or 
procuring the system being installed; ERIS. 

Dollar Change, PL 81-874, Public School Program 

Descri¥tion: Payments to school districts are comprised of Public 
Law 81-814 unds provided to public schools. 

Discussion: Most public school districts derive a significant 
proport,on of their revenues from property taxes. Because federal 
facilities are not subject to local property taxes, through PL 81-874 
funds are provided to public school systems based on average daily 
attendance. Total funds equals the surm1ation of funds received by each 
eligible district. Where a district services more than one military 
facility, care must be taken to estimate the funds attributable to the 
installation of interest. 

Source: Administrative office of each school district serving base 
dependents, ERIS. 

Dollar Change, CHAMPUS and Supplemental/Cooperative Care 

Description: These categories include payments to physicians and 
medical facilities through the Civilian Health and Medical Program of the 
Uniformed Services (CHAMPUS) and the Supplemental/Cooperative Care 
programs. 

Discussion: These programs permit active duty military, military 
retirees, and dependents to seek medical care when the required services 
are not available from a military medical facility or when travel to that 
facility creates a hardship. The precise geographic distribution of 
these expenditures is generally unavailable. Therefore, the distribution 
should be estimated based on the location of major medical facilities. 

Source: Base Hospital, Resource Management or Clinic Resource 
Advisor; ERIS. 

Education Programs 

Description: These programs are comprised of expenditures by the 
federal government to defray the tuition expense of military personnel 
attending private educational institutions. 

Discussion: The location of tuition expenditures should be 
estimated. Tuit1on of national schools that provide instruction on-base 
should be attributed to the place of instruction. Assistance payments 
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for local schools and colleges should be attributed to the location of 
the institution. 

Source: Base Educational Officer. 

4.4.2 System Parameters 

Working Dependents Full. Time Equivalency Factor 

Description: This factor describes the average amount of time spent 
on the job by dependents of AF employees. 

Discussion: The default value is 0.5 or half time. 

Source of Default Value: Gunther, 1982. 

Fraction of Working Dependents 

Description: The fraction of working dependents is that fraction of 
AF dependents that are employed. 

Discussion: The default values by category of AF employee is as 
follows: permanent military, 0.25; military trainee, 0.25; civil 
service, 0.37; and NAF and BX, 0.37. 

Source of Default Value: Gunther, 1982. 

Fraction of Employees Living On-Base 

Description: This is the fraction of AF employees by category that 
reside in on-base housing. 

Discussion: This fraction can vary considerably from base to base 
because it is a function of the number of military, the number of 
civilians, and the amount of occupied on-base family and bachelor housing 
units. There are two approaches to identifying the fraction. The 
preferred approach is to derive the fraction by dividing the number of 
personnel in each category living on-base by the total number of 
employees in the respective category. Due to a lack of data, it may be 
necessary to estimate the fraction of civil service and NAF/BX employees 
living on-base. Both of the following methods should be used and the 
results compared to judge which is most applicable. 

Fraction of Civil Service Living On-Base= 

(Total No. of Military Livinf On-Base) x (0.038) 
(Total No. of civi Service) 
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Fraction of NAF/BX Living On-Base= 

{Total No. of Military Livini On-Base) x {0.025) 
(Total Ao. of AF/BX) 

and 

Fraction of Civil Service Living On-Base= 

{Total No. of Civil Service) x {0.047) 

Fraction of Civil Service Living On-Base= 

{Total No. of NAF/BX) x (0.158) 

Fraction of Income Spent in Boundary Region 

Description: This is the fraction of disposable income that is 
initially spent by AF personnel in the boundary region. 

Discussion: The default values by category of AF personnel are as 
follows: permanent military, 0.677; military trainee, 0.582; civil 
service, 0.671; and NAF/BX, 0.815. 

Source of Default Value: Gunther, 1982. 

Fraction of Income Spent Off-Base by Persons Living Off-Base 

Description: This is the fraction of disposable income spent off­
base by AF personnel and their dependents living off-base. 

Discussion: The default values by category of AF personnel are as 
follows: permanent military, 0.491; military trainee, 0.378; civil 
service, 0.618; and NAF/BX 0.693. 

Source of Default Value: Gunther, 1982. 

Fraction of Income Spent Off-Base by Persons Living On-Base 

Description: This is the fraction of disposable income spent off­
base by AF personnel and their dependents living on-base. 

Discussion: The default value by category of AF personnel are as 
follows: permanent military, 0.491; military trainee, 0.378; civil 
service, 0.618; and NAF/BX, 0.693. 

Source of Default Value: Gunther, 1982. 
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Fraction of Construction Expenditures for Materials and Labor 

Description: These factors describe the fraction of construction 
contract amount that is on average spent by the contractor for materials 
and labor. 

Discussion: The default values are as follows: Materials, 0.60 and 
Labor, 0.384. 

Source of Default Values: 1977 National Input/Output table. 

Fraction of Contracted Service Expenditures for Materials and Labor 

Description: These factors describe the fraction of service a 
contract that is on average spent by the contractor for materials and 
labor. 

Discussion: The default values are as follows: Materials, 0.183 
and Labor, 0.524. 

Source of Default Values: 1977 National Input/Output tables. 

Fraction of BX Sales from Local Suppliers 

Description: This describes the amount of purchases by the BX in 
the ROI as a fraction of BX gross sales. 

Discussion: The default is 0.05. 

Source of Default Value: Rough estimate hased on anecdotal 
information (Pierce, 1985 and 1986). 

Gravity Model Exponent 

Description: This is the exponent for the gravity model within 
AFROI that is used to Qeographically distribute employment and spending. 

Discussion: In most cases the exponent will equal the default value 
of 2.00. This can be verified using Option 13. 

Source of Default Value: Bloomquist, 1986. 
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Forecast Confidence Level 

Description: The forecast confidence level is the level of 
confidence expressed in tenns of a percent that a given forecasted value 
will fall within a standard deviation of the projected value. 

Discussion: The default confidence level is 90i. 

Source of Default Value: The default value is typical for 
statistical analysis and through field tests of AFROI has produced 
reasonable results. 

CPI Price Deflators 

Description: The consumer price index price deflator is the ratio 
of the costs of a given set of goods referenced against a hase year. 

Discussion: The CPI price deflater is used to convert income and 
expenditures to a common base, thus isolating the effects of inflation. 
The price deflators in AFROI will be updated by CERL periodically. The 
CPI indices can be replaced by others as appropriate. For example, if an 
activity involves primarily construction, the most current construction 
cost index could be used. 

Source of Default Value: Bureau of Economic Analysis, Survey of 
Current Bu$iness. 

4.4.3 County Inputs 

The county inputs are county-specific infonnation that should be 
entered for each county in the boundary region. Much of the general 
county infonnation is available in EIFS (see Option 5) and the 
infonnation about the base or action should be collected and entered by 
the user. 

Population for (county) 

Description: This is the total population in the county. 

Source: EIFS. The user may provide updated infonnation if 
available. 
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Employment Multiplier for (county) 

Description: The county employment multiplier relates a change in 
basic employment to the total change in employment in the county. 

Source: EIFS data manually transferred to AFROI (refer to Section 
4.3.3, Enter Data). 

Income Multipliers for (county) 

Description: The county income multiplier relates a change in basic 
income to the change in total income in the county. 

Source: EIFS data manually transferred to AFROI (refer to Section 
4.3.3, Enter Data). 

Number of Affected Personnel By Class in (county) 

Definition: (Refer to Section 4.4.1) 

Discussion: If there are no persons within a particular class 
living ,n the county, enter zero. 

Source: (Refer to Section 4.4.1). 

Changes in Expenditure for (county) 

Description: (Refer to Section 4.4.1) 

Discussion: If there are no expenditures within a particular 
category, enter zero. 

Source: (Refer to Section 4.4.1). 

Trade and Service Employment in (county) 

Oescrittion: This is the employment within the trade and service 
sectors of he economy of the county. 

Source: EIFS. 
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Trade and Service Sales per Worker in (county) 

Description: This is the average gross sales per worker in the 
trade and service sectors. 

Discussion: Sales per worker is calculated by dividing total sales 
by total number of workers in the trade and service sectors. 

Source: EIFS. 

Trade and Service Income per Worker in (county) 

Description: This is the average income per worker in the trade and 
service sector in the county. 

Discussion: Income per worker is calculated by dividing total 
income in the service ~nd trade sectors by the total number of workers in 
those sectors. 

Source: EIFS. 

Service Income per Worker in (county) 

Descrihtion: This is the average income per worker in the service 
sector int e county. 

Discussion: Income per worker is calculated by dividing total 
income in the service sector by the total number of workers in the 
service sector. 

Source: EIFS. 

Construction Income per Worker in (counttl 

Description: This is the average income per worker in the 
construction sector in the county. 

Discussion: Income per worker is calculated by dividing tot~l 
income in the construction sector by the total number of workers in the 
sector. 

Source~ EIFS. 
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Distance from Installation to (county) 

Description: This is the distance in road miles from the population 
centroid of the county to the installation or center of activity being 
analyzed. 

Discussion: The above description also pertains to the county in 
which the installation or activity is located. 

Source: Manual measurement on map. 

Distance Between County and (other counties in boundary area) · 

Description: This is the distance in road miles from the population 
centroid ofthe county being analyzed and all other counties in the 
boundary area. 

Discussion: The distance between the county and itself is defined 
as one-half the distance to its nearest neighboring county. 

Sources: EIFS. 

BEA Employ by Place of Work for (county) 

Description: This is the total employment in the county. 

Discussion: This parameter contains a time series starting in 1965. 

Source: EIFS. The user may augment .with data for the most recent 
years. 

BEA Total Income by Place of Work for (county) 

Descri~tion: This is the total personal income of persons working 
in the coun y. 

Discussion: The parameter contains a time series starting in 1965. 

Source: EIFS. The user may augment with data for the most recent 
years. 
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BEA Net Income by Place of Residence for (county) 

Description: This is the total personal income of persons residing 
in the county. 

Discussion: The parameter contains a time series starting in 1965. 

Source: EIFS. The user may augment with data for the most recent 
years. 

4.5 AFROI Outputs 

The outputs of AFROI include a ~et of the inputs as well as tables 
of outputs that display the following: (1) geographic distribution of 
personnel and expenditures including those that were not allocated by the 
user to a specific county, (2) the total direct and induced change in 
sales, employment, and income by county, (3) the significance of the 
change in employment and income by county, and (4) the installation­
specific multipliers by county. The program will also provide time 
series graphs of the employment and income for counties in which there 
will be significant change. The outputs are described in further depth 
in the following sections. 

4.5.l Place of Residence of Base Personnel 

AFROI Table l identifies by county and category of personnel where 
each person assigned to the base resides. The table displays the 
infonnation input by the user as well as the allocation of persons whose 
place of residence was not identified by the user (see Table 4.1). 

4.5.2 Initial Distribution of Expenditures 

AFROI Tables 2, 3, and 4 identify the expenditures by county for 
contracting (i.e., procurement), construction, and other, respectively. 
The tables indicate the county data provided by the user and the 
distribution of AF expenditures that were not allocated by the user to a 
specific county. These tables address direct AF expenditures, not 
secondary effects (see Tables 4.2, 4.3, and 4.4). 

4.5.3 Change in Employment, Income, and Sales Volume 

AFROI Tables 5 and 6 identify the direct and induced dollar change 
due to the action. Table 5 shows this change for sales volume, 
employment and personal income by place of work. Table 6 shows the 
change in income and employment, including working dependents by county 
of residence (see Tables 4.5 and 4.6). 
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Table 4.1 

SAMPLE OUTPUT, PLACE OF RESIDENCE OF BASE PERSONNEL 

•••• AFROI MODEL RESULTS FOR Chanute AFB Case Studv **** 

PLACE OF RESIDENCE OF BASE PERSONNEL 

-------------------------------------------------------------------Permanent Military Civi 1 Workin• 
Area Military Train•es S•rvice NAF/BX 0.fll•ndents 
-------------------------------------------------------------------
Boundarv R••ion 2295 4001 1229 329 :575 

chamfllai•n 
lnfllut: 2200 4001 880 309 

Infllut + Allocated: 2200 4001 938 309 506 
coles 

lnfllut: 0 0 0 0 
Inf'ut + Allocated: 0 0 1 0 0 

cumber land 
Inf'utc 0 0 0 0 

Inp,ut + Allocatedl 0 0 0 0 0 
•dou11las 

I nf'ut& 0 0 0 0 
InP'ut + Allocat.-d: 0 0 1 0 0 

ed•ar· 
lnP'ut: 0 0 0 0 

I r,,.ut + Allocated: 0 0 0 0 0 
ford 

lnfllutc 63 0 166 17 
Inf'ut + Allocatedl 63 0 169 17 42 

iro~uois 
Infllut1 19 0 52 0 

Infllut + Allocated& 19 0 53 0 12 
Piatt 

Jnp,ut: 0 0 0 0 
Inf'ut + Allocated& 0 0 1 0 0 

vermi 1 i or, 
lnfllutc 13 0 59 3 

lnP'ut + Al 1 ocatedl 13 0 65 3 14 
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Table 4.2 

SAMPLE OUTPUT, INITIAL DISTRIBUTION OF BASE CONTRACTING EXPENDITURES 

INITIAL DISTRIBUTION OF BASE CONTRACTING EXPENDITURES 

---------------------------------------------------------------------

Boundar·v R••ion 
I r,,.ut: 

Ir,,.ut + Allocated: 

cham,-ai11n 
In,.ut: 

In,.ut + Allocated: 
CCllef. 

I n,.ut: 
ln.-ut + Allocatedl 

cumber· 1 ar,d 
I n,.ut 1 

In,.ut + Allocated• 
dou•las 

In,.ut: 
In,.ut + Allocated: 

ed•ar-
I r,,.ut: 

In,.ut + Allocated: 
fc,r-d 

In,.ut: 
InPut + Allocated: 

ir-ot11uois 
In,.ut: 

In.-ut + Allocatedl 
,.iatt 

I r,,.ut: 
InPut + Allocated: 

ver·ff,i 1 i c,ri 
In,.utr 

In,.ut + Allocated: 

Se-r·vi ce •• 
($1984) 

12670000 
12741000 

1158000 
10728000 

0 
120000 

0 
5000 

0 
59000 

0 
51000 

0 
478Ct00 

0 
157000 

0 
98000 

6000 
1045000 

147084000 
147910000 

7396000 
123329000 

0 
1453000 

0 
60000 

0 
719000 

0 
618000 

0 
5796000 

0 
1905000 

0 
1183000 

257000 
12847000 

• Allocated ,.or-tion includes S.00X of total ex,.enditures 1Nde on-base. 
This amount r-ePres•nt• th• ,.roPortion of BX sales to AF •m,.lovees that 
are su,.,.lied bv local vendors. 
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Table 4.3 

SAMPLE OUTPUT, INITIAL DISTRIBUlION OF CONSTRUCTION EXPENDITURES 

INITIAL DISTRIBLITION OF CONSTRUCTION EXPENDITURES 

----------------------------------------------------------------------------l'ICP OlcM NAF l'IFH Other-
Ar•• (S1984) <•1984> (S1984) <•1984> (S1984) 

----------------------------------------------------------------------------
Bound&r-v Resion 

lr1PUt: 26276000 0 0 0 0 
lr1PUt + Allocated: 26276000 0 0 0 0 

cham11aiwn 
Input: 17460000 0 0 0 0 

In.-ut + Allocat•d: 24439000 0 0 0 0 
colei 

InPut: 0 0 0 0 0 
Inttut + Allocat•d: 87000 0 0 0 0 

cumber-land 
InPut: 0 0 0 0 0 

In.-ut + Allocat•d: 4000 0 0 0 0 
douwlas. 

Inttut: 0 0 0 0 0 
In.-ut + Allocat•d: 43000 0 0 0 0 

edwar 
lnPut: (I 0 0 0 0 

In11ut + Allocated& 37000 0 0 0 0 
ford 

lnPut: 373000 0 0 0 0 
In11ut + Allocated: 722000 0 0 0 0 

ir-0111uoi~ 
InPut: 0 0 0 0 0 

Inttut + Allocated: 115000 0 0 0 0 
Piatt 

lnPut: 0 0 0 0 0 
InPut + Allocated: 71000 0 0 0 0 

ver·mi lion 
InPut: 0 0 0 0 0 

Jn.-ut + Allocat•d: 7~8000 0 0 0 0 
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Table 4.4 

SAMPLE OUTPUT, INITIAL DISTRIBUTION OF OTHER EXPENDITURES 

**** AFROI MODEL RESULTS FOR Chanut• AFB Ca~e Study**** 

INITIAL DISTRIBUTION OF OTHER EXPENDITURES 

---------------------------------------------------------------------------PL 81-874 CHAMPUS Su,.,./Coo,. Education Other-
Are& <•1984) <•1984) <•1984) ($1984) <•1984) 

id ----------------------------------------------------------------------------
Sound&r-Y R•• i or, 

In,.ut: 3345000 0 0 0 0 
ln,.ut + Allocat•d: 3345000 0 0 0 0 

Ch&m,.&i9ri 
In,.ut: 3345000 0 0 0 0 

In,.ut + Allocated: 3345000 0 0 0 0 
cole~ 

In,.ut: 0 0 0 0 0 
In,.ut + Allocat•d: 0 0 0 0 0 

cun.berland 
In,.ut: 0 0 0 0 0 

In,.ut + Allocated: 0 0 0 0 0 
douwlas 

InPut: 0 0 0 0 0 
Ir,,.ut + Allcic&ted: () 0 0 0 0 

•d••r-
In,.ut: 0 0 0 0 0 

InPut + All c,cat•d: 0 0 0 0 0 
for·d 

I r,,.ut: 0 0 0 0 0 
InPut + Allocated: () 0 0 0 0 

iro~uois 
In,.ut: 0 0 0 0 0 

InPut + Allocated: 0 0 0 0 () . 
.. 1att 

In,.ut: () 0 0 0 0 
Jn,.ut + Allocated: 0 0 0 0 () 

vermilion r 
. 

I n,.ut: () 0 0 0 0 
Jn,.ut + Allocated: 0 0 0 0 c, 

50 



Table 4.5 

SAMPLE OUTPUT, CHANGE IN SALES YCLU,E, EMPLOYtifNT 
AND I 91:M BY PLACE OF WORK 

**** AFROI MODEL RESULTS FOR Chanut• AFB Case Studv **** 

CHANGE IN SALES VOLUME, EMPLOYMENT AND INCOME 
SY PLACE OF WORK 

-------------------------------------------------------------------
Sales 
Volume Workin• Ir,come 

Cour,tv ($1984) Em~ 1 OYIH•nt D•~•ndents ($1984) 

-------------------------------------------------------------------
cham,.&i•n 

Dir-ect: -181982000 -10434 -164404000 
Induced I -336309000 -3451 -46989000 

Tota 1: -51829100(1 -13885 -4'76 -211393000 
coles 

Dir-ectr -4558000 -51 -777000 
Induced: -7830000 -86 -1045000 

Tota 11 -12388000 -137 -8 -1822000 
cumber-land 

Direct: -154000 -1 -10000 
Induced: -137000 -1 -7000 

Tota 11 -291000 -1 -o -17000 
dou•l•s 

Dir-ectc -2121000 -8 -156000 
Induced: -218300(1 -9 -115000 

Total: -4304000 -17 -5 -271000 
edear-

Dir-ect: -1473000 -12 -210000 
Induced: -1796000 -14 -185(100 

Tota 1: -3270000 -26 -3 -395000 
for·d 

Direct: -4234000 -23 -396000 
Induced: -5044000 -28 -323000 

Tota 11 -927800(1 -51 -15 -719000 
iro~uois 

Directs -336900(1 -22 -400000 
Ir,ducedl -4345000 -28 -367000 

Tota 1: -7714000 -50 -12 -767000 
P'i&tt 

Direct: -3200000 -26 -449000 
Induced: -4036000 -32 -392000 

Tota 1: -7235000 -57 -8 -841000 
vermilion 

Directs -22896000 -267 -440800(1 
Induced• -41453000 -479 -5889000 

Tota 11 -64349000 -745 -48 -10297000 



Table 4.6 

SAMPLE OUTPUT. CHANGE IN EMPLOYMENT AND INCOME 
BY PLACE OF RESIDENCE 

•••• f.lt-t<L•.l MLIJ..lt:.L t<t:.~UL l ~ f-(Jk Ct,.r,ute AFl:.J Cui-• Study **** 

CHANGE IN ENPLOYNENT AND lNCONE BY PLACE OF RESIDENCE 

-------------------------------------------------------
Workin• Income 

Countv Em.-1ov1Hnt D•.-end•nts <•1984> 
-------------------------------------------------------cham.-ai•n 

Dir•ct: -9795 -151195000 
Induc•d= -3230 -44227000 

Tota 1: -13025 -506 -195423000 
coles 

Dir•cts -87 -1355000 
Induc•d: -140 .:..1709000 

Tota 1: -227 -o -3064000 
cumber-land 

Dir-ect1 -7 -121000 
Induced: -6 -88000 

Tota 11 -14 -o -209000 
dou111&5 

Di r-ect: -48 -890000 
Induced: -47 -628000 

Tota 1 c -95 -o -1517000 
•d11.r· 

Direct: -27 -486000 
Induced: -30 -396000 

Tota 11 -57 -o -882000 
f c,r-d 

Direct: -311 -6444000 
Induced: -38 -45000(1 

Tota 11 -349 -42 -6895000 
iro~uois 

Direct: -116 -2443000 
Induced: -49 -648000 

Tota 11 -165 -12 -3091000 
ftiatt 

Direct: -53 -939000 
Induced: -61 -757000 

Tota 11 -114 -o -1696000 
vermilion 

Direct: -412 -7395000 
Induced: -525 -6498000 

Tota 1: -937 -14 -13894000 
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4.5.4 Significance of Impacts 

AFROI Tables 7 and 8 identify the significance 'Of the change by 
place of work and by place of residence respectively. Each table 
identifies the forecasted level of employment and personal income in the 
year the action occurs, the standard error of the forecast, the total 
impacts (from Tables 5 and 6), and the percentage change. Those counties 
where the total impacts (or change) exceed the standard deviation are 
highlighted with an "*·" A county so identified on either table is 
rec011111ended for inclusion in the ROI or AOI (see Tables 4.7 and 4.8). 

4.5.5 Installation Specific Subregional Multiplier 

AFROI Tables 9 and 10 provide multipliers for each of the counties 
in the boundary region. These describe the relationship between AF 
induced change and the resultant impacts in each county. The counties 
are listed in order of increasing distance from the base. Both income 
and employment multipliers are provided (see Tables 4.9 and 4.10). 

4.5.6 Predicted Employment and Income 

In addition to the aforementioned tables the program will provide 
plots of (1) predicted e~ployment by place of work, (2) predicted income 
by place of work, and (3) predicted income by place of residence. Each 
plot displays in graphic fonn a timeline of (l) actual observation, (2) 
levels predicted by the program, (3) the standard deviation (both plus 
and minus) for the predicted levels,and (4) the estimated level of 
impact. Plots can be generated for each county where the impact is 
estimated to be significant (see Figures 4.3, 4.4~ and 4.5). 
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Table 4.7 

SAMPLE OUTPUT, SIGNIFICANCE OF PLACE OF WORK IMPACTS 

**** AFROI MODEL RESULTS FOR Chanute AFB Case Studv **** 

SIGNIFICANCE OF PLACE OF WORK IMPACTS 

--------------------------------------------------------------------
For-•caat Std Er·r-or-

in of Total 
Countv 1986 For-ecast Im~acts 
--------------------------------------------------------------------
chamPaiwr, 

EmP 1 ovm•r,t: 89089 2319 -13885• ( 15.6X> 
Incom• ($1984 >: 151:5212000 162997000 -211393000• ( 14.0¾) 

col•• 
EmPlovm•nt: 24264 1223 -137 · ( c,. 6¾ > 

I r,comt- ($1984): 413002000 58794000 -1822000 ( 0.4¾) 
cumber-land 

EmPlovment1 4010 179 -1 ( 0.0'¼) 
Income ($1984): 37598000 8119000 -17000 ( o. c,i > 

dou•l•s 
EmPlovme-nt: 8842 618 -17 ( 0.2¼> 

Ir,com• ($1984) I 200417000 38791000 -271000 ( o. 1¼) 
ed••r· 

En,Pl c-vm•nt1 8593 431 -26 ( 0.3¼) 
I r,c om• ($1984): 157204000 32958000 -39500(, ( · 0.3¾) 

for·d 
EmP 1 ovme-r,t: 6787 349 -Sl ( o. 8¾ > 

Income ($1984): 110886000 32S97000 -719000 ( 0.6¼) 
ir·o .. uois 

Em~lovme-nta 13750 662 -so ( o. 4¼ > 
Income <•1984): 220896000 56692000 -767000 ( o. 3¼ > 

~i&tt 
En,Pl ov1r..nt: 5707 422 -57 ( 1. 0¾) 

Incom• ($1984)1 112801000 31624000 -841000 ( 0.7'¼) 
vermi 1 i or, 

En,Pl ovment: 43154 2670 -745 ( 1. 7¾) 
Income <•1984)1 937899000 133243000 -10297000 ( 1. 1 ¾ > 

· * Si•nificant at the 90X confidence 1 •vel. 
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Table 4.8 

SAMPLE OUTPUT, SIGNIFICANCE OF PLACE OF RESIDENCE IMPACTS 

**** AFROI MODEL RESULTS FOR Ch•nute AFB C•se Studv **** 

SIGNIFICANCE OF PLACE OF RESIDENCE IMPACTS 

Fc,r-ec•st 
in 

1986 

Std Er-ror· 
of 

Forecast 
Total 

Jmpiacts 

--------------------------------------------------------------------
C h•n,Pa i. r, 

Income <•1984>: 1338534000 
coles 

Income ($1984): 366619000 
cumberl•nd 

InCClfflE- (f!9a4): 
dc•u•l•s 

lr1 C Clffl£- ( S 1984) : 
•dear· 

Ir,come ($1984>: 
ford 

Income <S1984): 
iro-.uois 

I ncon,e < Sl 984 >: 
Pi&tt 

Income CS1984> 1 

v•rmi l ior, 
Incoine ($1984> i 

59913000 

186040000 

163594000 

126751000 

26664500() 

156132000 

846357000 
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156058000 -195423000• < 14.6¾) 

53053000 -3064000 < 0.8¾) 

9668000 

3724300(1 

33766000 

-209000 

-1517000 

-882000 

32025000 -6895000 

5962500(1 -3091000 

32855000 -1696000 

115140000 -13894000 

< 0.3¾) 

< 0.8¾) 

< c,.s;.> 

< 5.4¾) 

< 1. 2¾ > 

< 1.1¾) 

< 1. 6¾ > 



Table 4.9 

SAMPLE OUTPUT, INSTALLATION-SPf.CIFIC MULTIPLIERS 
FOR PLACE OF WORK IMPACTS 

**** AFROI f10DEL RESULTS FOR Char,ute AFB C&sE- Studv **** 

INSTALLATION-SPECIFIC MULTIPLIERS FOR PLACE OF WORK IMPACTS 

-----------------------------------------------------------=-----·---
County 

[Ii stance 
<Mile5) 

lm~act Multi~lie~~ 
Em~lovment Income 

---------------------------------~---------------------------------
cham,.ai•n 
ford 
vermilion 
Piatt 
iro-.uois 
douslas 
ed111&r 
coles 
cumber-land 

Re•ion 

13.9 1.7679 
17.4 0.0065 
31.0 0.0949 
34.8 0.0073 
38.4 0.0064 
41.3 0.0022 
56.5 0.0033 
62.4 0.0175 
78.5 0.0001 

1.9061 

Table 4.10 

SAMPLE OUTPUT, INSTALLATION-SPECIFIC MULTIPLIERS FOR 
PLACE OF RESIDENCE IMPACTS 

0.2941 
0.0010 
0.0143 
0.0012 
O. OC•11 
0.0004 
0.0005 
0.0025 
0.0000 

0.3152 

**** AFROI P10DEL RESULTS FOR Chanute AFB Cas• Studv **** 

INSTALLATION-SPECIFIC MLILTJPLIERS FOR PLACE OF RESIDENCE IMPACTS 

-------------------------------------------------------------------
County 

C t1&ff1.P& i 9n 

ford 
v•rmilion 
~i&tt 
ir-c,~uoi5 
dou9las 
edvar· 
cole£. 
c un,tee,.. 1 and 

R••ion 

Dis-tance 
(Mil•s> 

13.9 
17.4 
31.0 
34.8 
38.4 
41.3 
56.5 
62.4 
78.5 

56 

I•~•ct Multi~lier~ 
Em~lovm•nt Jncom~ 

l.6S84 0.2719 
0.0444 0.0096 
0.1193 0.0193 
0.0145 0.0024 
o. 0211 0.0043 
0.0121 0.0021 
0.0012 0.0012 
0.0289 0.0043 
0.0018 0.0003 

1. 9077 (1. 3154 



Figure 4. 3 

SAMPLE OUTPUT, PLACE OF WORK EMPLOY,£NT IMPACTS 

Pr-•dict•d E•,.lov .. nt bv Plac• <'f Work for- che.111,.ai•n CC\ur,tv, 
Std Err-or- c,f Pr-•diction, and Place c,f Work E11,.lc,vn,ent · J111,.acts 

e ..... 1 ovment 
(thousands> 

91-+ 

89 + I 

I 

87 -+ I • 
I •• 

• 
85 + I • I 

I 0 • 0 
I • 0 < 

82 + 0 I 

< • I 
I 2 I 

80 + < • . 2 . 
(I . . 

78-+ : • : 

• • . . 
76 + 

: 0 • 0 
. . 

* 0 I 

74 +a • 
* < 

71 +2 (I 

: 
' . ' . 

I 
I 

I 

• 
* • 

I 

I 

)( 

69 +-------+-------+-------•-------•-------+-------+-------+-------+-------+ 
1967.0 1969.1 1971.2 1973.3 1975.5 1977.6 1979.7 1981.8 1983.9 1986.0 

v •• ,.. 

K•v= • s Pr-edict•d E11,.lov•ent 
c, • Ob•er-v•d E•,.lov~ent 
2 • Both Observed and Predicted 
1 • Std •r-r-or- of ""•diction (90X confidenc• level> 
< • Obs•r-ved v&lu• less than std •r-r-or 
) • Observed valu• •r-••t•r- than std err-or 
X • E•,.lov .. nt i•,.acta • -14391 

inter-c•"t • 
co•fficient • 
R-s~uar-ed • 

-1774.015 
0,938 
0.913 
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std err- -= 
•td err- • 
dof • 

153.2487 
0.0776 

14 



Figure 4.3 (concluded) 

su ... rv of Jnttut D&t• 
v•ar obs•rv•d ftr•dicted std err 
1967 70956 71265 2133 
1968 71043 72203 2097 
1969 74890 73141 2066 
1970 71788 74079 2039 
1971 74043 7~18 2017 
1972 74842 75956 2001 
1973 78482 76894 1990 
1974 795s,4 77832 1985 
1975 79361 78770 1985 
1976 81348 79708 1990 
1977 80842 80~46 2001 
1978 821~0 81584 2017 
1979 83874 82522 2039 
1980 82672 83461 2066 
1981 83810 84399 2097 
1982 83120 85337 2133 
1983 0 86275 2173 
1984 0 87213 2218 
1985 0 88131 2267 
1986 0 89089 2319 
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Fiqure 4.4 

SAMPLE OUTPUT, PLACE OF WORK INCOME IMPACTS 

Pr•cUct•d Inco111• bv Pl•ce of Work for ch••~•i•n Countv, 
Std Error of Pr•diction, •nd Pl•ce of Work Inco•• I•~•cts 

I neon,• 
C11illion•> ~ 

684 .. : I 

I 

I 

~1 + I I 
I 

I I 

638 + I 

I I 

0 I • 
61S + I I • • 

I : 0 0 0 0 0 • 
: 0 • • 

592 + I I • 
I • : 0 • • I • 

• • 
569 + 0 • 

• • 
0 • : 

547 .. • • I . . 
• • 0 > I 

~ 0 : I 0 X 
524 +• • I 

0 0 : 
: I 

501 + 0 : 
: : . . 

478 + : : 

I o 
I o 

4Sb -+-------+-------+-------+-------•-------•-------+-------• -------+-------+ 
1965.0 1967.3 1969.7 1972.0 1974.4 1976.7 1979.0 1981.4 1983.7 198t,. 1 

Y•ar 

Kev: • -Predicted Income 
0 -Ob•erved Incoine 
2 -Soth Obterv•d and Predicted 
: -Std error of ~rediction (90-X confidence l•v•l> 
< -Ob••r·ved V&l u.- l•ss th•n std error ~" 
> • Ob••rv•d valu• •r•ater th&r1 std error 
X - I nco111e- i 1n~•c t,. --86107205 

i nt•r·cePt • -87S8.97S •td er·r • 3792.7561 
C c,e ff i Ci 4t r, t IC 4.721 •td err C 1. 9218 
R-•-.u•r·ed - 0.274 dof • 16 
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Fiqure 4.4 (concludPrl) 

su ... rv of Jn~ut Data .., .. ,. ob••rved ~redicted std err 
1965 445566349 5180S0457 62076917 
1966 499951041 522771S89 61220150 
1967 51S008801 527492722 60460521 
1968 512349778 532213855 59801730 
1969 54752969(1 536934987 59247143 
1970 528021578 541656120 '8799707 
1971 ~909118 546377252 '8461883 
1972 581335000 551098385 582~578 
1973 622008492 555819~18 58122095 
1974 6050899:-cs 560540650 '812209~ 
1975 604768468 565261783 '8235578 
1976 603249122 569982915 58461883 
1977 6(1422~98 574704048 58799707 
1978 602880716 579425181 59247143 
1979 599347161 584146313 59801730 
198(1 538762075 588867446 60460521 
1981 538908452 59~88578 61220150 
1982 531330033 598309711 62076917 
1983 0 603030844 63026860 
1984 0 607751976 64065834 
1985 0 612473109 65189S83 
1986 () 617194242 66393803 

Al 1 aonetarv values are •tated in 1~72 dollar •~uivalents. 
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lnco111e 

Figure 4.5 

SAMPLE OUTPUT, PLACE OF RESIDENCE INCOME IMPACTS 

Pr•dicted lncoMe bv Place of Re1idenc• for ch••~ai•n C~unty, 
Std Error of Pr•diction, and Place of R••id•nce lnco•• I•~•ct1 

(aillion1> 

609 + 

S90 + 
I 
I 

S71 + 
I 
I 

~2+ . . I 

I 

0 
I I 

I I 

I 0 

• • 
I I 

I 
I I 

I I 

.,. 
0 0 0 

0 0 

• 

I I 
533 + 

• • 

Sl3 + 

494 + 
' ' :• 

475 + 
I 

456 + 

437 + 

• 

0 

' . . ' . . 

• • 
0 

0 

0 

0 

• • • • 
0 • • 

• * 

I 
: ' I 

: I 

• • 

I 

• • • 

. . 
0 0 

I 

• 

I I 

0 

I 

: I 

• • 

I 

X 

419 •-------•-------•-------+-------+-------•-------• -------+-------• -------+ 
1965.0 1967.3 1969.7 1972.0 1974.4 1976.7 1979.0 1981.4 1983.7 1986.1 

Kev: ••Predicted JncoMe 
o • Ob1erved Inco•• 

Y•ar 

2 • Soth Ob1erved and Pr•dicted 
: • Std error of ~rediction (90X confidenc• level> 
< • Obs•rv•d value l~ss than std •rror 
> • Ob1erved value •r•ater than std error 
X • Inco•• i•~•ct1 • -796019SS 

interc•~t • 
coefficient• 
R-,~u•r•d • 

-S803.601 
3.197 
O.IS9 
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std err• 
•td •r-r • 
dof • 

3631.297S 
1.8400 
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FigurE 4.5 (concluded 

q 

su ... r-v of Jn,-ut Data 
vear observed ~r•dicted •td err-
1965 411672447 478095262 59434287 
1966 460737122 481292054 ~13993 
1967 472843386 484488846 57886701 
1968 467740402 487685639 S72S5955 
1969 498493159 490882431 56724977 
1970 479750024 494079223 '6296588 
1971 515442173 497276015 S5973145 
1972 S27546000 ~0472807 ~756474 
1973 565693048 503669599 55647822 
1974 ~48095872 506866392 S5647822 
197S 549233113 510063184 S5756474 
1976 545759772 513259976 55973145 
1977 ~47523833 516456768 '6296588 
1978 543500983 519653560 56724977 
1979 540472(•88 522850352 572~595S 
1980 479679880 526047144 57886701 
1981 475586313 529243937 58613993 
1982 465054302 532440729 S9434287 
1983 0 535637521 60343790 
1984 0 538834313 6133853~ 
198~ 0 542031105 62414446 
1986 0 545227897 635674(11 

A11 aonetarv va1ue1 are 1tated in 1972 dollar e~uivalent1. 
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5. EXAMPLE APPLICATIONS 

In the following sections AFROI is applied to identify (1) the ROI 
for Robins AFB and (2) the AOI for an increase in activity at Robins 
AFB. Each follows the steps described in Section 4.3. 

Robins AFB was selected for the example cases in part because of the 
large number of counties influenced by the base. For a more typical 
base, the boundary region, ROI and AOI will contain considerably fewer 
counties. 

5.1 Identify ROI 

5.1.l Step l, Collect Data 

First the data required for the tables presented in Appendix B were 
collected from various on-base sources. Refer to Tables 5.1 through 
5.6. These tables contain most of the information needed to fill out the 
input questionnaire (Table 5.7). The inputs are described below. 

Regi ona 1 Inputs 

Project: In this case the task is to define the ROI. 

County where base is located: This information was obtained from a 
map. 

Year of completion of action: The year 1984 was selected becaus~ 
most of field data is for 1984, therefore, the results of the run will be 
the 1984 ROI . 

Reaional multipliers: The employment and income multipliers were 
obtaine from EIFS and automatically entered into AFROI (see Section 
4.3.3). 

Total number of affected personnel: Data from Table 5-1. 

Number of affected per$onnel by class: Data from Table 5-1. 

Average wages of affected personnel: Data from Table 5-1. 

Base Contracting (Services): Total services from Table 5.5. 

Base Contracting (Total): In this case it is assumed that the 
counties for which data was available (see Table 5.5) will be in the 
boundary region and that the "Other Georgia" counties will not. Thus 
total contracting should equal the sum of total services ($20.6 million) 
~nd the county total of all other ($156.5 million). 
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. Table 5.1 

PAYROLL FOR FY84 

Personnel Classification 

Military 
Pennanent Party 
Trainees 
Other 

Total 

Civi1i an 
C ivi 1 Service 
Nonappropriated Fund) 
Base Exchange ) 

Total 

Number 

3,813 
0 
0 

3,813 

15,365 

603 
15,968 

Total Military and Civilian 19,781 

Other 
On Base Contractors 

Service 
Construction 

750 
1,261 

On Base Private Businessfa) 134 

Annual Payroll (SOOO)(b) 
Total Average 

86,000 
0 
0 

86,000 

434,300 

4,300 
438,600 

524,600 

12,600 
17,400 

2,100 

22.6 
0 
0 
tr 

28.3 

7. l 

16.8 
13.8 

15.7 

(a)Includes credit union, bank, post office, ticket office, and resident 
centers. 

(b)Total salaries paid in FY84. 

Source: Economic Im~act of Robins Air Force Base FY 1984 1 Cost and 
Analysis Of ice (30 December 1984) 



Table 5.2 

PLACE OF RESIDENCE OF PERSONNEL 
Robins AFB 

Military Civilian Grand Total 
Permanent Civ1 I NAF 

County Party Trainee Other Total Service & BX Total No. ,, 
Houston 3,735 8,458 521 8,979 12,714 64.3 
On-Base (2,274) 
Off-Base (l, 539} 

Bibb 37 3,661 46 3,706 3,743 18.9 
Peach 17 824 21 845 862 4.4 
Bleckley 7 460 4 464 471 2.4 
Dodge 1 328 328 329 1. 7 
Pulaski 3 260 2 262 265 1. 3 
Laurens l 222 2 224 225 1. 1 
Wilcox 3 156 156 159 0.8 
Twiggs 2 121 2 123 125 0.6 
Dooly 105 4 109 109 0.6 
Monroe 3 87 87 90 0.5 
Jones 86 86 86 0.4 
Macon 1 71 77 78 0.4 
Crawford 64 1 65 65 0.3 
Telfair 58 58 58 0.3 
Upson 50 50 50 0.3 
Wilkinson 1 41 41 42 0.2 
Baldwin 1 32 32 33 0.2 
Putnam 1 31 31 32 0.2 
Jasper 27 27 27 o., 
Lamar 22 22 22 o. 1 
Butts 19 19 19 o., 
Johnson 15 15 15 o., 
Crisp 13 13 13 o. 1 
Other 75 , 76 76 0.4 

Total 3,813 15,365 603 15,968 19,781 99.8 

Source: J. L. Smith, Chief, Management Analysis, Robins AFB 
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Table 5.3 

CONSTRUCTION EXPENDITURE BY LOCATION OF CONTRACTOR, HOME OFFICE 
($000) 

Geographic Area MCP NAF* O&M MFH Total 

Georgia counties 
Ben Hi 11 2,884 N/A 0 2,884 5.4 
Bibb 0 2,128 2,128 4.0 
Bleckley 1,284 0 99 1,383 2.6 
Chattahoochie 8,874 477 9,351 17 .6 
Cobb 2,961 0 2,961 5.6 
Columbia 0 148 148 0.3 
Doughtery 0 140 140 0.3 
Fulton 0 1,803 ?.24 2,027 3.8 
Houston 1,882 5,397 590 7,869 14.8 
Lowndes 0 316 40 356 0.7 
Taylor 0 243 243 0.5 

Total 17,885 11,605 29,490 ~ 

Outside Georgia 15,603 7,635 536 23,774 44.6 

Total 33,488 18,287 1,489 53,264 100. 0 

Note: a. This table includes only those contracts that were active on 
May 1, 1985. These are projects that are either underway or awarded and 
yet to c011111ence. Some of these projects are multiyear. b. Those 
portions of the PavePaws radar system that are being constructed under 
the auspices of the Electronics System Division are not included. The 
bulk of these expenditures are for radar systems to be provided by out of 
state contractors. 

*NAF included in MCP. 

Source: Robins AFB, "Contract Management Report, 11 (1 April and 1 May, 
1985) 
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Table 5.4 

CONSTRUCTION EXPENDITURES BY YEAR ($000) 

Fiscal lear MCP NAF MFH O&M Other Total 

81 14,400 600 
82 5,000 0 
83 2,900 100 
84 11,500 500 
85 29,000 900 

Total 62,800 2,100 NA NA NA NA 
Average annual 12,500 420 NA NA NA NA 

Sources: Wylie Avant, NAF Prograrm1ing, Robins AFB (Jan 85); 
Ron Willis, MCP Programming, Robins AFB (Jan 85) 
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Table 5.5 ,, 
' 

PROCU~EMENT BY LOCATION OF VENDOR FY84 ($000) 

Location Services All Other Total i 

Houston 3,200 15,800 19,000 0.6 
Bibb 3,200 15,800 19,000 0.6 
Bleckley 1,284 0 1,284 
Fulton 0 124,900 124,900 4.2 

Cour,ty total 7,684 156,500 164,184 

other Georgi a 0 24,500 24,500 0.8 

Other U.S. 12,916 ?.!798,400 2 ,811 , 316 93.7 

Total 20,600 2,979,400 3,000,000 99.9 

' 0.7 99.3 100 

Sources: Robins AFB, "Contract Management Report 11 
( 1 May 1985 l; 

M. Merritt, Plans and Programs, Robins.AFB 
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Table 5.6 

MISCELLANEOUS EXPENDITURES FOR FY84 ($000) 

Category Houston Bibb Peach Total 

Payments to School 
Districts 
Total 713 23 7 743 

Health Care 
CHAMPUS 2,600 
Sup/Coop Care 155 

Total 

Tuition assistance NA 

Total 3,498 

Sources: Cost and Management Analysis, Robins AFB, Economic 
Impact of Robins AFB (20 December 1984); Betty 
Clark, Cost and Management, Robins AF~ 
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-·~------------------------ ·-- ·- ·--·- . 

Table 5.7 

INPUT QUESTIONNAIRE, ROBINS AFB ROI 

•••••••••••••••••••••••••••••• REGIONAL INPUTS•••••••••••••••••••••••••••••• 
Pr0Ject1 _f./2~t::L~Af:"-_,€9.! ____________________ _ 

Countv where b••• it locat•d• _Ji"Jlir.P..":i. ________ _ 

Y•ar of co~.-l•tion of actions __ L'J/!4 __ _ 

Re•ional inco•• aulti~li•r• ---------

Total nu•b•r of aff•ct•d P•raonn•l• _LL:J,.4L __ 

• of affect•d P•raonn•l bv cl••• 
Peraanent •ilitarvl -'~---­
"ilitarv train••• 1 7!.-~------
Civi 1 S.rvice I -~ar2 __ _ 
NAF/BX I --~e.;.. __ _ 

Aver••• wa••• of affected P•rsonnel 
P•raanent ailitarva • _z.i.Jlp.J2_ 
"ilitarv train••• 1 • ___ _!?_ __ _ 
Civil Service It _,le_J.P.!Z __ 
NAF /BX I t __ 2.LP.tz __ 

Dollar ••ount chan•• in re•ional AF ex~enditur•• 8&•• Contractin• CS.rvic••> 1 • ~j,~.0r£_ 
8&•• Contractin• <Total> 1 • l.'1::l.LQQ.~ 
"ilitarv Construction Pro•r•• C"CP> 1 • -LZ~eri-~,J; 
OlcN Contract Construction 1 • -1.B.zJat~~2 
Non-A~ProPriated Fund CNAF> Construction 1 • __ £.12.9.~~ 
"ilitarv Fa~ilv Hou1in• C"FH> Construction••-~~~~~ 
Other Construction 1 • _____ f ____ _ 
PL 81-874 Public School Pro•ra• It --,~~e2 CHANPUS I t ___ -k,'2!2t,--'2{& 

Su.-~1 •••nta 1 /Coo.-•rati v• C&r·e I t ----'~-.P.9-.~ 
Education Pro•r••• 1 t _____ .,!'_ ___ _ 
All Oth•r Proera•• <•~ce.-t BX> It _____ &L ___ _ 

•••••••••••••••••••••••••••••• SYSTEN PMNIETERS •••••••••••••••••••••••••••••• 

Workin• de.-end•nts full ti .. •~uival•ncv factors 

Fraction of workin• d•~•ndents 
Peraanent • ilitarv1 ~~~2!, ____ _ 
"ilitarv train••• 1 __ p_ ___ _ 
Civil Service 1 __ p_ ____ _ 
NAF /BX 1 ___ s;_ ____ _ 

Fraction of AF ea.-lov••• livin• on-ba•• 
Per• -nent • ilitarv1 _______ _ 
"ilitarv train••• 1 _______ _ 
Civi·l S.rvic• 1 _______ _ 

NAF/8X 1 -------
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_______________________________________ ,, ___ _ 
Table 5.7 (continued) 

Fraction of incoM •~•nt ir, t,ou, t-!"'Y r••ion Con and off-ba••> 
P•raanent ai1itarv• --------"i1itarv train••• 1 _______ _ 

Civil S.rvic• 1 --------
NAF/8X 1 -------

Fraction of inco~• •~•nt off-b••• bv P•raon1 1ivin• off-ba•• 
Peraan.nt ai1ite~v~- -------
"ilitarv train••• 1 -------Ci vi 1 Servi c• 1 _____ _ 
NAF/8X I ______ _ 

Fraction of incoM •P•nt off-b••• bY Per•on• 1ivin• on-b••• 
Per .. n•nt ai1itarv• ______ _ 
"ilitarv train••• 1 ____ _ 
Civil Service 1 _____ _ 
NAF/8X I _____ _ 

Fraction of con,truction •xP•nditur•• for 
.. t•riah• labor 1 ______ _ 

Fraction of contract•d 1•rvic• exP•nditur•• for .. t•riala: _______ _ 
labor 1 ______ _ 

CPI Pric• d•flatora k•• v••r• ____ _ 
JnPut• • ____ _ 
Out~ut1 • ____ _ 

••••••••••••••••••••• COUNTY INPUTS for>> i:/.~.;.Ar:!eb~- << ••••••••••••••••••••• 
Po~ulation• _____ _ 

Em~loYWtent MUlti~li•r• ,~:,,.i..::,;_ 
Jnco~• aulti~lierc .L~L~-

Nu•ber of eff~ct•d P•rtonn•l bv cl~•• 
Peraan•nt •i, ~ tervc _,.!2'2.,~---
"i 1 i tarv tr•in••• 1 __ .,IZ ____ _ 
Civil Su·- i ce 1 84.lft.-__ 
NM /8X I #2,L __ _ 

Chen•• in ••Hnditur•• 
.... Contractine CS.rvic••> 
••• Contractin• CTotal> 
"ilitarv Con1truction Pro•rc • CNCP> 
OWi Contract Conatruction 
Non-A~~roPriat•d Fund tNAF> Con1truction 

I • '1 ZfZ°-'.222-
I • l~W.P~R-
I • --2~'1ri?P-
I • A.»..'1...£Q2_ 
I • ___ ..ft£2RE-

"ilitarv Fa~ilv Hou1in• <NFH> Construction• • --~~/1R2_ 
Oth•r Con•truction I • ___ .£_ ___ 

P&.81-874 Public School Pro•r~~ I • __ tL~lJ_ 
OWtPUS I • .l.c f!/2.Ull2(;._ 
SuP~l• .. nt•IICoo~•r•tiv• Car• I • __ aeJ!212._ 
Education ~r••r--• I • 0 

All Other ~r••r--• C••c•~t 8i> I • 
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Table 5.7 (concluded) 

---------
Trade and ••rvic• incoM P•r work•r• • _________ _ 

·Con•truction incoH Per work•r• • ____________ _ 

Di•tanc• fro• inatallation• _2,_~-='i~~--

Di•tanc• b•tween ------------------ and 
--------------------· --------------------· ------------------' -------------------· --------------------· -------------~------1 --------------------= --------------------= --------------------' --------------------· 

BEA ••~lov••nt bv Place of work 

-----· _____ 1 

----· _____ 1 _____ : 
-----· _____ : 
_____ 1 

-----· -----· 
KA total inCOM bY Place of work 

I 

--•:---• ----· -----· -----· I 
I 

-----· --· --· 
KA n•t .. ____ . 
----· ----· -----· -----· -----· -----· ---· -----· --· 

• ---------• ------------------• ----------------• ----------------• --- -----• - ----• ---------• --------• • 
incoM 

• 
Plac• of r••id•nce 

------------• • • • • • • • • 
----------------
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Military Construction Program (MCP): In this example, we want to 
identify a typical ROI, not one influenced by the annual variations in 
spending. Therefore, we have selected the average level of MCP spending 
(12.5 million) from Table 5.4, rather than the actual amount spent in 
FY84 ($11.5 million) or amount committed for FY85 ($29.0 million). (MCP 
construction is also recorded in Table 5.3 which show~ H iP- geographic 
distribution of all contracts active on 1 May 1985. As a sn~pshot, it 
does not necessarily reflect the actual amount spent rl uring a year.) 

O&M Construction: The average levels of O&M spending were not 
availiETe {see Table 5.4), therefore, the actual spending in FY84 was 
used (see Table 5.3). 

NAF Construction: As with MCP, the average annual expenditure is 
used tsee lable 5.4J. 

Military Family Housing (MFH) Construction: The average levels of 
spending were not available {see Table 5-4). Therefore, the actual FY84 
expenditures were used (see Table 5.3). 

Other Construction: In 1984 there were no construction activities 
that would not have been included in the previous categories. However, 
in 1985 construction for the PAVE-PAWS radar comnenced, and the non-Mr,P 
portion of this program would have been included under "other." 

PL 81-874 Public School Program, Health Care, and Education 
Profram: The total expenditures in these categories are presented in 
Tab e S.S. The amount of tuition assistance was not available, and 
because the absolute amount is relatively small the AFROI value was set 
at O. There were no known "other programs. 11 

System Parameters 

For this example, the AFROI default values for all system parameters 
(other than those described below) were accepted. 

Fraction of AF Employees Living On-Base: These factors are 
calculated by slmply dividing the number of personnel in each category 
living on-base by the total number of persons in that category. A 
categorical breakdown was not available at Robins, therefore ft was 
assumed that all personnel living on-base (2,274, Table 5.2) are 
military. Thus, the military factor is 0.596 (2,774/3,813). It follows 
from this assumption that no civilians live on-base, consequently the 
defaults for civil service and NAF/BX were overridden and set to O. 

County Inputs 

County inputs were developed for each county in the boundary 
region. Before this can be accomplished the boundary region (and thus 
the counties of interest) should be established (Step 2) and the EIFS 
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data should be transferred (Step 3). For the sake of brevity, only the 
inputs for Houston County are discussed. 

Population: The 1980 population automatically transferred from EIFS 
was accepted. 

Multipliers: The employment and income multipliers wer~ obtained 
from EIFS for manual entry into AFROI as part of Step 3. 

Number of Affected Personnel by Class: Data from Table 5.2. 

Base Contracting (Services and Total): Data from Table 5.5. 

MCP Construction: To determine the amount of MCP construction that 
should be allocated to Houston County, detennine the proportion of MCP 
construction presently underway in Houston County (Table 5.3; $1,882 
million/33,488 = 5.6i} and apply that proportion to the total annual 
average (5.6i x $12.5 million} to yield $702,000. 

O&M Construction: Because the total amount of O&M construction 
above was based on the actual FY84 expenditure, the amount occurring in 
Houston County can be read directly from Table 5.3. 

NAF Construction: NAF is included with MCP construction in Table 
5.3, therefore, the factor derived for MCP should be applied to the 
average annual total (5.6t x $420,000) to obtain the average amount of 
spending in Houston County. 

MFH Construction: The amount of MFH construction expenditures in 
Houston County should be determined in the same manner as MCP 
construction. However, due to the lack of data for Table 5.4, the amount 
of MFH construction can be obtained directly from Table 5.3. 

PL 81~874 Public School Program: Data from Table 5.6 

Health Care: CHAMPUS and Supplemental and Cooperative Care 
expenditures are not disaggregated by county. Such expenditures usually 
occur in the "catchment area" which includes all areas within 50 miles of 
the base. For the purposes of this example, these expenditures will be 
all~ated by the AFROI gravity model. 

Distance from Installation: This is the distance between Robins and 
the centroid of population in Houston County which is estimated to be the 
centroid of Warner Robins. 

Distance Between Houston County and Houston County: All other 
intercounty distances were provided by EIFS in Step 3, and the shortest 
distance appearing in the list was halved to obtain the value. 

Other Inputs: All other system parameters were obtained from EIFS. 
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5.1.2 Step 2, Identify Boundary Region 

The boundary region for Robins AFB was determined by identifying the 
BEA region near the base that receives the bulk of the direct 
expenditures. Tables 5.2, 5.3, 5.5, and 5.6 list the counties. These 
were compared with the counties in BEA regions near Robins and it was 
found that all counties of interest were in the Macon, Georgia BEA 
region, except Fulton County (Table 5.5) which is in the Atlanta BEA 
Region. Because of the large expenditure ($124 million) in Fulton 
County, it warrants inclusion and because of the distance from Robins and 
the secondary effects of such expenditures, it was decided that the 
entire Atlanta BEA Region should be included in the boundary region. 

5.1.3 Step 3, Enter Data 

EIFS was accessed in the manner described in Section 4.3.3, and the 
boundary region and county multipliers were transcribed on the data 
questionnaire and the balance of the data was automatically transferred 
via Profile 80. Following this, the data collected in Step 1 was entered. 

5.1.4 Step 4, Confirm AFROI System Parameters 

With the use of Option 6, the system parameters were reviewed and no 
changes were made. 

5.1.5 Step 5, Run AFROI 

The results of the AFROI run are displayed in Tables 5.8 and 5.9 and 
the ROI is depicted in Figure 5.1. 

5.1. 6 Results 

Based on impacts by place of work (see Table 5.8) the counties 
reconwnended for inclusion in the ROI are as follows: Bibb, Houston, 
Peach, and Pulaski. Based on impacts by place of residence (see Table 
5.9) the recon111ended ROI counties are as follows: Bibb, Houston, Peach, 
Bleckley, Jones, and Twiggs. The percentage of total county employment 
and personal income attributable to Robins AFB for these counties is 
summarized in Table 5.10. 

The results of AFROI demonstrate that the ROI should be comprised of 
these seven counties. However, there are qualitative factors that 
~uggest the possible inclusion of additional counties. For example, the 
percent of personal income attributable to Robins AFB in Dodge (12.61) 
and Wilcox (13.0i) counties exceeds that of Jones County (9.31) which is 
in the ROI. Furthermore, the population of AF personnel in Dodge, 
Laurens, and Wilcox counties exceeds the AF population in Twiggs County 
which is also in the ROI. The inclusion of additional counties is a 
subjective decision, and will depend in part on the nature of the 
analysis being carried out. 
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**** AFROI MODEL RESULTS FOR Robins AFB ROI **** 

Table 5.8 

SIGNIFICANCE OF PLACE OF WORK IMPACTS 

-------------------------------------------------------------~------
Fc,r·•cai;t Std Er·ror· 

i r, of Tc,ta 1 
Cc,ur,tv 1986 Fc,r·•cast Irr,,-a.c t S, 

--------------------------------------------------------------------
t,a. 1 dwi r, 

Err,P 1 i:,...-me r, t: 18484 708 -138 ( 0.7'¼) 
Inc c,rr,E- < S 1984 >: 2836330(10 1336(100(1 -1777(1(1(1 ( 0.6'¼) 

t,a.r,k s. 
EmP 1 c,yrr,E- r, t: 2781 124 -1 ( (1.(1¼) 

Income < $1984 >: 35720(1(1(1 5181(1(10 -700(1 ( (I. (I¼) 
bar·rc,w 

Err,P 1 c,Ymt- r, t: 1(1185 3e:1 -8 ( (1. 1 '¼) 
Inc c,mt- < $1984 >: 137073(1(10 9481 (1(1(1 -12(1(1(1(1 ( 0.1%) 

ba.r·tC'IW 
Err,P 1 c,vmt- n t: 20793 1233 -8 ( (I.(>¾) 

I r,c om• < C,1984 > : 340991 (1(1(1 3896800(1 -130(10(1 ( O.C>'¼> 
bi t,t, 

Emi-1 c,vrr,~ r, tr 78618 92(1 -1(124~:• ( 13. (I'¼) 
I r,c c,ff,e < Sl 984 >: 13090960(1(1 726410(1(1 -12864 9(10(1+ ( 9.4¾) 

blt-ckle'I·· 
Emi-1 c,vme- r, t: 427E: 291 -225 ( . 5.3¼) 

Inc c,rr,t- ( Sl 984 >: 412780(1(1 7867(10(1 -230500(1 ( 5.6'¼) 
butts 

EmP 1 c,vme n t 1 4252 2(11 -6 ( 0.1%) 
Incoiri• ( $1984 >: 544650(1(1 481300(1 -9000(1 ( (1. 2% > 

car·rc,1 l 
Emi-1 ovn,• n ta 28972 70(1 -17 ( 0.1'¼) 

Income, ( $1984) I 4350580(1(1 3206200(1 -276000 ( C>. 1 ¾ > 
ch•r-ok•~ 

Eff'li-1 c,vff'l•nt a 12442 746 -2 ( 0.0¾) 
Income- <S1984)1 150151000 11997000 -43000 ( O. 0'¼ > 

Clark• 
Em~lovff1•nt1 54oc,o 2031 -14(, ( 0.3¾) 

Inco1nc- ( Sl 984) I 902275000 709880(,(l -17900(1(1 ( 0.2'¼) 
cl avtc,n 

Eff119 l (IYffl. flt: 73906 3373 -206 ( 0.3¼) 
Incoll'le ($1984) I 1506366,00(1 9651:-3000 -30670(1(1 ( 0.2¼) 



----- - ----------------------------------------
Table 5.8 (continued) 

ccibb 
EmPl c•Yment: 126522 111 ~.(> -2(17 ( (1.2'%) 

Jnceime ( $1984): 2221 9890(10 211689(10(1 -36710(1(1 ( 0.2'%) 
cc,wet. 

EmPl OY1T1er,t: 1551~: 873 -56 ( (1.4¾) 
J nc c,me ( S1984): 254978(1(10 29026000 -675000 ( 0.3¾) 

cr&wf c,r·d 
Err,Plc•Yment: 1596 93 -44 ( 2. 8¾ > 

Inc c,ir,e ($1984): 14618000 238500(1 -4150(10 ( 2.8¾) 
cr-i5P 

EmP 1 ov,nent: 9582 '577 -175 ( 1.8¾) 
Inccimt- < $1984 >: 1237840(1(1 19081000 -18760(1(1 ( 1.5¾) 

dawscin 
EmP 1 ciYmtont: 1828 242 -o ( (I. 0¾) 

IncomE- ($1984): 16502000 4816000 -40(1(1 ( (1.0¾) 
de I< a 1 t, 

EmP 1 ciyrr,er,t: 268245 14878 -780 ( 0.3¾) 
Incom£- < S 1984 >: 81026030(1(1 3724490(10 -1~-304000 ( ,,. 2¾) 

dod!IE-
EmP 1 c,...-me n t: 6811 241 -172 ( 2.5'%) 

Incc,me < $1984 >: 7(1040(1(1(1 10577000 -185200(1 ( 2.6¾) 
dc,c, 1 v 

EmPl c,yment: 4761 228 -117 ( 2.5¾) 
Inccime < $1984 >: 54732000 16652000 -12550(1(1 ( 2. 3'% > 

dCIU91&!-

Err,P 1 c,vrr,e n t: 14066 472 -11 ( 0.1¾) 
I Inc c,mt- < S1984): 193833(100 11893000 -20700(1 ( o. 1 ¾ > I 

•lber·t I 
Err,Pl c,vrr,t-nt: 9141 514 -7 ( 0.1'%) I 

Income < $1984 >: 128548(100 933000(> -10300(1 ( 0.1¾) 
fann i r, 

Err,P 1 c,vrr,ent: 3664 281 -1 ( (1. O¾ > 
Inccime < Sl 984 >: 41794000 523(1000 -12000 ( (I. (I¾) 

favette 
EmP 1 c,vmer,t: 8790 609 -e: ( o. 1 ¾ > 

I r, c c,me ( Sl 984) I 132450000 9429000 -15'500(1 ( 0.1¾) 
f 1 <•Yd 

EmP 1 c,vme r, t 1 40552 23(13 -36 ( o. 1 '¼ > 
J ncorr,e CS1984>: 698287(10(1 800620(1(1 -532000 ( o. 1 '¼ > 

fCll"5Yth 
EmPlovm•nt: 8544 667 -3 ( 0.0'¼) 

Income < •1984 >: 120825000 10517000 -6200(1 ( 0.1¾) 
fr-anklin 

EmPl ovn,•nt 1 6350 225 -4 ( 0.1¾) 
Incom• <•1984): 77816000 8804000 -5800(1 ( 0.1'¼) 

fultcin 
EmP t c,vm•nt: 6(1(>751 30298 -5864 ( 1. (I¾) 

Irie ome <S1984): 19871148000 94034700(1 -1134710(1(1 ( 0.6'¼) 
•i 1 n,er· 

EmPlcivm•nt: 5306 2(19 -2 ( O. O'¼ > 
Ir,com• < •1984 >: 68917000 758300(1 -250(1(1 ( 0.0'¼) 
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Table 5.8 (continued) 

•cir-dc,n 
Em,-1 c,vm•r,t: 15(163 1043 -3 ( (1, O¼) 

I r,c om£- < $1984): 225156(1(1(1 29050(1(1(1 -570(1(1 ( 0.0¼) 
•r-••rie 

Err,,- 1 C•Ym•nt: 4656 249 -15 ( 0.3'¼) 1' 

Incom• < $1984 >: 54733000 4865000 -18400(1 ( 0.3'¼) 
•111inn•tt 

Emfltlc,vm•nt: 69952 6481 -21 ( o. 0'¼ > 
Inc c1mE- ($1984): 123061500(1 10771000(1 -450000 ( 0.0¾) 

h&b•r-sh&m 
Emll'lcvm•nt: 12365 54~- -5 ( 0.0¾) 

I nccirr,e ($1984)1 176743000 14935(100 -78000 ( o. (I¾) 
h&ll 

Em" 1 civm• n t: 4157(1 1718 -51 ( 0.1¾) 
I nccimt- < Sl 984 >: 641609(10(1 37725(1(10 -806000 ( (1.1¾) 

h&ncock 
Emf' l ovrr,•nt: 1995 21(1 -24 ( 1. 2¾ > 

I ncc,me < $1984 >: 2353400(1 2103(1(1(1 -184(100 ( 0.8¾) 
h&r-& l sc,r, 

EmP 1 c,vrr,e ri t: 8570 692 -5 ( 0.1¾) 
I ncc,me < •1984 >: 118624000 1391800(1 -660(1(1 ( 0.1¾) 

h&r·t 
Err,P 1 c,yrr,e n t: 7569 286 -3 ( o. 0'¼ > 

\ ' 
I ncc,mt- ($1984 >: 1 (1809200(1 9717000 -31(1(1(1 ( (1,(1'¼) 

he&r·d 
Em.-1 c,vme r, t: 3182 1176 -o ( 0.0'¼) 

Income < $1984 >: 56~-520(10 28172000 -1000 ( 0.0¾) 
henr·Y 

Err, P 1 c, Yme n t : 11429 422 -36 ( o. 3,¾ > 
I r,come ($1984): 188470000 161(18(1(10 -430000 ( 0.2'¼) 

hou,tc,r, 
ErnP 1 c1vrn£- r, t: 3842(1 1366 -28342* ( 73.8¾) 

I r,cc,rr,e < $1984 >: 85999400(1 12195900(1 -630965000• ( 73.4¾) 
j&cktor, 

Em.-1 c,vrne r, t: 9117 166 -8 ( 0.1'¼) 
I r,cc,m• < $1984 >: 11917600(1 106340(1(1 -10400(1 ( 0.1'¼) 

j as.-er· 
Em.-lovinents 3607 235 -27 ( 0.7¾) 

Income ($1984 >: 58572000 7001000 -222000 ( 0.4'¼) 
johnson 

Emflt 1 0·1m• n t: 3510 218 -12 ( o. 3'¼ > 
Income <•1984): 37373000 5408000 -124000 ( 0.3'¼) 

jones 
Em.-1 ovme r, t: 2815 162 -8 ( o. 3'¼ > 

lncom• <•1984 >: 37591000 4984000 -134000 ( 0.4'¼) 
lam•r-

Em.-lovrnent: 4341 182 -so ( 1. 2'¼ > 
Income ($1984 >: 56649000 6886000 -5~4000 ( 1. 0'¼ > 

1 aur-er,s 
Em.-lcivment: 20637 1059 -374 ( 1. 8¾ > 

lnccime < •1984 >: 286430000 30604000 -452500(1 ( 1. 6¾ > 
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Table 5.8 (continued) 

lumPkin 
EmP 1 c,vn,e r, t: 4359 191 -1 (1.(1%) 

I ricc,mt- < $1984 >: 47894000 6316000 -15(1(1(1 (1.(1¾) 
m&con 

EmP 1 ovn,e r, t: 574(1 602 -191 ( ~=- 3¾) 
Inceime ( Sl 984 >: 76544000 149160(10 -1716000 ( 2.2¾) 

1nadi1eir, 
EmP 1 c,vme r, t: 3885 152 -1 ( 0.0¾) 

Ir,come ( Sl 984 >: 38865000 4435000 -160(1(1 ( 0. 0'¼ > 
mc,r,rC1e 

E1r,P 1 c, -.,.n,e r, t : 7947 623 -180 ( 2. 3'1/. > 
Incon,e < $1984 >: 126149000 15961000 -2075000 ( 1. 6'1/. > 

,nor•&r, 
EmPlovmer,t: 5607 306 -12 ( 0.2¾) 

Inceime < Sl 984 >: 73885000 5621000 -150000 ( (1. 2¾) 
ne111tor, 

EmPl c,vmerit: 11699 ~21 -36 ( (1. 3¾) 
Incomt- < Sl 984 >: 179454(100 1346000(1 -~64000 ( C>.3¾) 

oc 1;1r,ee 
E1T1P 1 c,yme r, t: 2897 211 -4 ( 0.1¾) 

Incon,t- ( S 1984 >: 322150(10 3181 (1(1(1 -~400(1 ( (I. Z'¼) 
091 etheir·Pt-

En,P l c, vn,e r, t : 2056 58 -8 ( C>.4¾) 
Ir,come ($1984): 23970000 3871 (1(1(1 -6500(1 ( 0.3½) 

fl'auldin9 
En,P 1 ovme r,t: 5391 325 -3 ( o. 1'¾) 

Inc omt- ( Sl 984 >: 68391 (100 6109(1(10 -56000 ( 0.1'¼) 
Peact, 

EmP 1 c,vn,erit: 9180 422 -e:10* ( 9.~i.) 
Incc,me < Sl 984 >: 133075000 78060(10 -944(1(100* ( 7.1½) 

fl'i ckens 
EmPl c,vn,er,t: 5178 221 -1 ( 0. 0¾ > 

Ir, c on,t- ( Sl 984 >: 683(>6000 5298(100 -1900(1 ( C>. O¾ > 
Pike 

EmP 1 ovn,c- n t: 2222 137 -1 ( 0.0¾) 
I r,come ( Sl 984 >: 21333000 1716000 -10000 ( O. O¾ > 

119C• 1 k 
EmftlC1vment1 12333 944 -11 ( 0.1¾) 

Income (Sl 984): 183330000 22595000 -14000(1 ( o. 1'¾) 
119Ul&ski 

EmPlovment: 3335 68 -255* ( 7.6¾) 
Incc,me (Sl 984): 38039000 9443000 -261600(> ( 6. 9'¼ > 

,.u t na,r, 
Elhft 1 ovlh• nt 1 519(> 449 -22 ( 0.4¾) 

Income (Sl 984) I 96477000 101~2000 -266000 ( 0.3¾) 
r-abun 

EmPlovment1 4291 261 -3 ( o. 1 '¾) 
Income < ,1984 >: 49933000 5~10000 -32000 ( 0.1¾) 

r-ockdale 
Emftl ovm.ntl 16343 784 -5 ( 0.0¾) 

Income < •1984 >: 266414000 1247500(1 -89000 ( 0.0%) 



Table 5.8 (concluded) 

5,-a 1 di r,9 
EmPlC>vm•nt: 2115(1 525 -142 ( (1.7%) 

Incom• < $1984): 29t,259(1(1(1 17273(1(1(1 -1851 (1(1(1 ( C>.t:,'1/.) 
stePhens 

EmP 1 c,vrr,t-n t: 11137 816 -7 ( 0.1¾) 
I r,come < $1984 >: 166484(10(1 21951000 -9300(1 ( 0.1¾) 

taYlcir-
EmP 1 c,vn,e r,t: 3222 21(1 -40 ( 1. 3¾ > 

IncC1me < f.1984 > : 35537000 5921 (1(1(1 -44600(1 ( 1. 3¾ > 
te 1 fair· 

Emi-1 c,vment: 5721 339 -77 ( 1. 3¾ > 
Income ( $1984 >: 789530(10 8218000 -74400(1 ( 0.9'¼) 

town5 
EmPlovment: 163(1 99 -1 ( 0.0¾) 

I r,come < $1984 >: 19139(1(1(1 2(>(1600(1 -140(1(1 ( 0.1¾) 
tr·eut 1 en 

EmP 1 c,vrr,t- n t: 2112 92 -9 ( 0.4¾) 
Inc c•mt- < $1984) : 1891(1(10(1 36470(1(1 -82(1(1(1 ( (1.4¼) 

twi!l!IE-
EmP 1 ci Yn,e r, t: 2899 16,(1 -4 ( (1. 2¾) 

I ncon,t- < Sl 984 >: 5326(1(10(1 6579(100 -7500(1 ( 0.1¾) 
union 

Em,-1 c,vn,e r, t: 3335 2(17 -o ( 0. (Ii. ) 
Inc c,mt- ($1984): 33954(1(1(1 421.300(1 -60(1(1 ( (1.(1¾) 

UPS.On 

Err,P 1 ,:, Yrr,t- n t : 124(17 329 -98 ( c1. e:¾ > 
I r,c c,me < $1984 >: 1 t,64620(1(1 15761(10(1 -1224000 ( (1.7¾) 

wa l t c,n 
EmP 1 c,yrr,e r, t: 11807 545 -16 ( (I. 1 ¾) 

I rtCOfftE- < $1984 >: 156~•05(1(1(1 13829000 -238(1(1(1 ( (1.2%) 
wash i r,9t c,r, 

EmP 1 C1vrr,t- r1 t: 9366 256 -66 ( (1.7¾) 
Ir,come < $1984 >: 142165(1(10 11241000 -661000 ( (>.~¾) 

whee 1 er· 
EmP 1 oYmf:' n t: 1539 127 -11 ( 0.71•) 

Ir, c on,e ($1984): 1 9 4 91(1(11) 473700(1 -920(1(1 ( (1.5¾) 
white 

EmPl civment: 3998 172 -1 ( 0.0¾) 
J r,ct1me < •1984 >: 454220(>0 6201000 -15000 ( 0.0¾) 

wilcox 
EmPlovment: 2147 55 -36 ( 1.7¾) 

Income ($1984): 2415500(> 7241000 -363000 ( 1.5¾) 
wi 1 kir,son 

EmPl ov1Hnt: 4166 262 -70 ( 1.7¾) 
Jnco1ne ($1984) I "13772000 4826000 -S84000 ( 0.8¾) 

• Siwr,ific&nt at th• 90¾ conf i d•r•c• 1 •v• 1. 
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**** AFRO I MODEL RESULTS FOR Rc,b ins AFB ROI **** 

Table 5.9 

SIGNIFICANCE OF PLACE OF RESIDENCE IMPACTS: 

Cc,untv 

bald111in 
I n c omf' < S 1 984 > : 

bank~ 
Income ($1984): 

bar-r·c,111 
Inco,r,e ($1984): 

barto111 
Ir1come <S1984>: 

bibb 

Fc,r·eca1t 
iri 

1986 

239(14 70(1(1 

501110(10 

166124(1(1(1 

336583(10(1 

Std Er-r·or 
of 

Fc,r·ecas t 

11079000 

4906000 

11496000 

29562(1(10 

Tc,ta 1 
Iff1Pac t S 

-4415000 

-89000 

-4240(1(1 

-S.26000 

( 1. 8'¾) 

< 0.2¾) 

< 0.3¾) 

< o. 21. > 

Income ($1984): 1278574000 
bl•cklev 

Income <•1984): b5278000 

75713000 -202707000• < 15.9%) 

9768000 -15871000• < 24.31o) 
butts 

Ir,c:on1e <•1984>: 
car·ro 11 

Income < •1984 >: 
ch•r c,kee 

84562(>00 

4292360(10 

Incom• <•1984): 359507000 
clarke 

Income <•1984): 625481000 
clavton 

Income ($1984)1 1927811000 
cobb 

Income <•1984): 3343197000 
cow•ta 

Income <•1984)1 341309000 
crawford 

Incom• (tl984)1 32637000 
crisP 

Incom• <•1984>1 117015000 
dawson 

Income <•1984): 34617000 
d• kalt, 

59690(1(1 

3(174100(1 

16254000 

44915000 

94248000 

132086000 

20313000 

3043000 

17016000 

4424000 

Inco~• <•1984): 9577892000 3i45780CO 

81 

-1498(100 

-1063000 

-1085000 

-2431000 

-8646000 

-18476000 

-1100000 

-2905000 

-2253000 

-55000 

-62958000 

( 1. 8'¾) 

< 0.2¾) 

< 0.3¾) 

C 0.4¾) 

< 0.4¾) 

< 0.6¾) 

C 0.3¾) 

< 8.9¾) 

< 1. 9¾ > 

< 0.2¾) 

,f c,. 7¾ > 



Table 5.9 (continued) 

dodge 
Income ( S 1984 >: 8533e:c,oc, 11635(>00 -1075600(1 12.t,'%) 

d ci C• 1 Y 

lnCOITIE- < $1984 >: 66827000 16847000 -4068000 6. 1 ¾ > 
dciu9la.s 

I 

! I r,ccime 
. J' 

( $1984 >: 53374400(1 28596000 -2022000 ( 0.4¾> 
elbert 

Incc,mE- < $1984 >: 125017000 94430(10 -236000 ( 0.2¾) 
fannin 

Income < $1984): 73273000 10862000 -98000 ( o. 1 ¾ > 
fe.v•ttE-

Income ($1984): 321977000 29101000 -1606000 0.5¾) 
f 1 C•Yd 

Income ($1984): 66748500(1 7301000(1 -106000(1 ( 0.2¼) 
f .:,r SYt t, 

Incc,me ( $1984 >: 220251000 10422000 -577000 0.3¾) 
frankl ir, 

Income ($1984): 8999600(1 10164000 -184000 0.2¾) 
f u 1 tc,n 

IncomE- ( $1984 >: 965338400(1 3E:6374000 -86816000 ( 0.9¾) 
9 i 1 ir,e r 

I r,come < 51984 >: 77247000 8165000 -81000 C>.1¾> 
9Clr· don 

Ir, com£- ($1984): 2351490(>(1 26775000 -291000 ( 0.1¾) 
•r·eer,e 

Inccime (51984): 5937100(1 5031000 -267000 ( (1.4¼) 
,winrrt-tt 

IricClmt- < S 1984 >: 181973400(1 97594000 -841400(1 ( 0.5¾) 
he.be rs t, arr, 

Inc c,rr,e < $1984 >: 16276(1(1(1(1 14669000 -2€7000 0.2¾) 
he. l l 

Inc c,me ( $1984): 686389(>00 380760(1(1 -1565000 ( c,. 2¾ > 
hancock 

Ir,come ($1984): 41497000 2827000 -20300(1 ( (1. 5¾) 
har·a 1 sc,n 

Iricc,me (51984): 127884000 12193000 -204000 ( (I. 2¼) 
har·t 

Incorr,e < $1984 >: 117210000 10614000 -156000 ( 0.1¼) 
hee.rd 

Income ( $1984 >: 5668400(1 6872000 -90000 ( 0.2¼) 
henry 

Income <•1984): 314722000 12431000 -1322000 ( 0.4¼) 
houston 

Incom• ($1984): 67106300(1 81373000 -410944000• ( 61.2¼) 
J&ckson 

Incom• < $1984 >: 171269000 13984000 -386000 ( 0.2¼, 
J&sPer· 

Ir, come < $1984 >: 60211000 6286000 -1018000 ( 1. 7¼) 
J ot-.nsc,r, 

Ir, C Offtf- < • 1984 >: 47876000 604300(1 -72400(1 ( 1. 5¾ > 
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Table 5.9 (continued) 

Jones 
I r,c c,mE- ( S 1984 >: 100232(1(1() 6243000 -92950(1(1* 9. :-:t.) 

lamar 
I r,c ome < S 1984): 68871000 6871000 -1421000 ( 2.1%) 

1 aurens 
Income < $1984 >: 259263(100 28165000 -10327000 4.0'l.) 

1 um~kir, 
Income ($1984): 56607000 6264000 -111000 ( o. 2'l. > 

mac c,ri 
Income < $1984 >: 69837000 9936000 -337100(1 ( 4. 8'l. > 

madi1-on 
Income ($1984): 11761800(1 9833000 -287000 0. 2¾ > 

monroe 
Ir,come < S1984 >: 109378000 6739000 -4642000 ( 4. Zi. > 

mc,r,ar, 
Income < $1984 >: 9029100(1 6813000 -341000 ( 0.4%) 

newton 
Income ($1984): 288228000 1b710C>OC1 -11290(>0 ( (1.6¾) 

oconeE-
Ir,come ( $1984 >: 822450(1(1 ~7770(1(1 -32500(1 ( (1.4¾) 

owlethor·Pe 
Incc,me < Sl 984 >: 5245000(1 5724(100 -88000 0.2¾) 

ft&u 1 di r,!I 
IncomE- < Sl 984 >: 2040250(>(1 9698000 -628(1(>(1 ( 0. 3'l. ) 

ftt'&C t, 
Ir, come < S 1984 >: 144269(1(1(1 9116000 -31565000* ( 21. 9'l. > 

f'ickens. 
Ir,come ( S 198-~ > : 8035300(1 5094000 -11400(1 ( o. 1 ¾ > 

f'ike 
Inc omE- < $1984 >: 57 43400(> 4207000 -45300(1 ( (I• 8¾) 

f'Olk 
IncomE- < Sl 984 >: 214410000 21346000 -33100(1 ( (>. 2'l.) 

f'Ulaski 
Ir, c omE- ($1984): 50818(100 11(12300(1 -8951000 ( 17.6¾) 

f'U t r1&ff1 
I r,corr,e < $1984 >: 854110(1(1 5999000 -1427000 ( 1. 7¾ > 

rabun 
Ir,come ($1984) I 45097000 4862000 -ssooo ( 0.1'Y.) 

roclcda 1 e 
Income ($1984) I 368009000 14592000 -1769000 ( 0.5¾) 

Sft&ldin• 
Income ( $1984) I 400291000 18712000 -2923000 ( 0.7¾) 

stefthens 
Income (S1984): 147417000 18576000 -207000 ( 0.1'¼) 

t&YlOI" 
Income ( $1984) I 44145000 6245000 -740000 ( 1.7¾) 

telfair-
I r,c ome ($1984): 76702000 8072000 -2227000 ( 2.9¾) 

towns 
I r,ccime ($1984) I 231970(10 2361000 -4400(1 0.2¾) 

l 
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Table 5.9 (concluded) 

tr-eut 1 er, 
Inc C•ln€' < $1984): 28(,480(1(1 4490(100 -156000 ( 0.6%) 

hli99S 

Income < $1984 >: 42300000 3565000 -6318000* ( 14.9%) 
unicir, 

I r,c om• < $1984 >: 31955(1(1() 394900(1 -62000 ( 0.2%) 
upsc,n 

Ir.come < $1984 >: 1609260(1(1 15082000 -3359000 2.1%) 
wa 1 tor, 

Income < S 1984 >: 235953(1(10 1525200(1 -89500(1 ( 0.4¾) 
w& s h i n 9 t c, n 

Incc,me ( S 1984 >: 13051600(1 10465000 -774000 ( 0.6%) 
1&1hee le r 

Inccime < S 1984): 2391800(1 4920000 -139000 ( o. ~-¾) 
white 

I r,corr,e ( Sl 984): 495720(1(1 6099000 -860(1(1 ( (1. 2¾) 
1&1ilccix 

Inc c,me < $1984 >: 374530(1(1 79130(1(1 -4860000 ( 13. (1% > 
111i 1 k i r,s.c,n 

Income ( S 1984 >: 73611000 39620(1(1 -2013000 ( 2.7%) 

* Si1,nific&nt &t the 90¾ ccinfidence level. 
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Figure 5.1 
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Table 5.10 

PERCENTAGE OF COUNTY EMPLOYMENT AND PERSONAL INCOME 
ATTRIBUTED TO ROBINS AfB IN ROI COUNTIES 

WITH SIGNIFICANT DEPENDENCE 

Counties 

Bibb 
Bleckley 
Dodge 
Houston 
Jones 
Laurens 
Peach 
Pulaski 
Twiggs 
Wilcox 

Place of Work 
Employment Income 

13.0% 
(5.3) 
(2.5) 
73.8 
(0.3) 
(1. 8) 
9.5 
7.6 

(0.2) 
(1. 7) 

9.4% 
(5.6) 
(2.6) 
73.4 
(0.4) 
(1.6) 
7 .1 

(6.9) 
(0. 1 ) 
(1.5) 

Place of 
Residence 

Income 

15.91 
24.3 

(12.6) 
61.2 
9.3 

(4.0) 
21.9 

(17.6) 
14.9 

(13.0) 

Note: The parentheses indicate where the 
percentage change (i.e., impact) was 
not significant. 

Source: Tables 5.8 and 5.9 
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For the purposes of this example, it was decided that these 
additional counties should be included in the ROI. Although it is not 
expected that any changes at Robins would have a significant effect in 
these counties, it is felt that there would be political if not emotional 
support for their inclusion. 

5.2 . Identify AOI 

5.2.1 Description of Action 

The AF is initiating a (hypothetical) action that entails 
constructing a specialized facility and relocating 250 military personnel 
to Robins AFB. The key parameters of the project are as follows: 

• Construction 
Start, 1 /87 
Complete, 1 /88 
Cost, $50 million ($20 million for facility and $30 
million for specialized equipment) 

• Personnel 
250 military 
l 00 contractors 
Personnel build up between June 1987 and June 1988 

• Procurement 
$5 million per year for utilities, spares, and 
miscellaneous after full operation reached 6/88. 

To assist in the preparation of an EIS, there is a need to estimate 
the amount and geographical distribution of probable effects of this 
activity. The EIS will distinguish betwen the impacts of the 
construction and operation of the facility. Thus, AFROI will be applied 
to each. However, these phases of the program overlap, because some of 
the operating personnel will start work before construction is complete. 
It appears that the greatest spending impacts will occur duringthe first 
year (1987) and that steady state operations will co11111ence by June 1988. 
Consequently, the EIS analyst will analyze the impacts occurring in 1987 
and 1989 (the first full calendar year of operation). Only the former 
analysis is presented in this example. 

5.2.2 Input Data 

The input questionnaire is presented in Table 5.11 and the 
assumptions are described below. 

Nllri>er of Affected Personnel: During 1987 the average number of 
military person years is 31 (125 x 0.5 yr/2). For this analysis, the 
contractors have been classified as civil service, because their spending 
patterns are expected to be similar. The average number of contractor 
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Table 5.11 

INPUT QUESTIONNAIRE, ROBINS AFB XYZ PROGRAM 

•••••••••••••••••••••••••••••• REGIONAL INPUTS•••••••••••••••••••••••••••••• 
ProJect• __ g~.12.0/..~_Af!?.__..X.f..l,_E2s,~~t&IJM ______ _ 

County where base i• located• _J:lp_l.f.~'IP~---------
Year of corr,Pl etior, of action• __ L2JlZ __ _ 

Re•ional income •ulti~lier• _________ _ 

Total number of affected Personnels --~!!_ ____ _ 

• of affected Personn•l bv class 
Per.anent militarvs --~-----Military trainees: ___ p _____ _ 
Civil Service 1 __ J,2. _____ _ 
NAF/BX 1 __ _:-, _____ _ 

Aver••• wa••• of affected Personnel 
PerMnent milit&rYI • _L.8..!i.f~---
Militarv train••••• _n._! ____ _ 
Civi 1 Service a • -~P-2~---
NAF/BX a• __ .:J..Lf!?.. __ _ 

Dollar aaount chan•• in re•ional AF exPenditures 
ks• Contractin• (S.rvices> 1 • ____ g ____ _ 
ks• Contractin• <Total> a • ____ p_ ____ _ 
Militarv Construction Pro•ram <MCP> : • J:.fZ~4'1£k_ 
OlrM Contract Construction a• ____ a_ ____ _ 
Non-A~Pro~riated Fund (NAF> Construction 1 • ____ p_ ____ _ 
Militarv Family Housin• CMFH> Constructions• ___ ...,P._ ____ _ 
Other Construction 1 • ____ J:2. ____ _ 
PL 81-874 Public School Pro•ram It -----L~,R_p __ 
CHAl'IPUS a t ____ _t.,!,.9,£_ 
SuPPleanental/CooPerative Car·e : • ______ ,H.P.__ 
Education Pro•rams : • -----~-----All Other Pro•ra•s Cexce~t BX> 1 • ____ A, ____ _ 

•••••••••••••••••••••••••••••• SYSTEM PARAMETERS••••••••••******************** 

Fraction of workin• d•~•ndents Peraanent •ilitarv1 __________ _ 
Military train••• a _________ _ 
Civil Service 1 __________ _ 
NAF/BX a _________ _ 

Fraction of AF ••Ployee1 livin• on-base 
Per .. nent ailitarv1 __ _a ___ _ 
Ni1itarv tr•inee5: __ .,a ___ _ 
Civil Service 1 ______ _ NAF/BX 1 _______ _ 
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Table 5.11 (continued) 

Fraction of incom• ,~ent i~ boundarv r~•ion <on and off-b•••> 
P•r•an•nt •ilitarv1 _______ _ 
"ilitarv traine•s 1 --------Civil S.rvic• 1 _______ _ 
NAF/BX 1 _______ _ 

Fraction of income •Pent off-ba•• bv per,on• livin• off-ba~e 
Peraanent Milita~v~ - --------
"ilitarv trafn•e• • --------Civil S.rvic• 1 ______ _ 
NAF/IX 1 _______ _ 

Fraction of inco•• •Pent off-ba•• bv Per•on• livin• on-baae 
Peraanent ailitarv• --------
"ilitarv train••• 1 --------Civil S.rvice 1 _______ _ 
NAF/BX 1 ______ _ 

Fraction of con,truction expenditure• for 
.. terial•• ------labor 1 _______ _ 

Fraction of contracted 1ervice exP•nditure• for aat•rial,: _______ _ 
labor 1 _______ _ 

Fraction of BX tales fro~ local 5UPP1i•r•= 

Gravitv aodel exPcnent: --------

CPI Price deflators 
Base ve•r• ____ _ 
InPut• • ____ _ 
Outputs a ____ _ 

********************* COUNTY INPUTS for>> _&'.,e~~~~-- << ********************* 

PoPulations ------

EaPloY111ent multiPliers L~.z&;.;£_ 

IncorM •ultiPlier: -L~~Lt_ 
Nuaber of affected Pertonnel bv cl••• 

Pera&nent militarvt ---~Q ____ _ 

"ilitarv trainee• 1 ----~-----Civil S.rvice I ____ z ____ _ 
NAF/BX I ___ 4::. ____ _ 

Chan•• in eMPenditure1 
Base Contractin• CS.rvic••> : • 
Base Contractin• <Total> : • 
"ilitarv Con•truction Pro•r•• CNCP> 1 • 

OW1 Contract Con•truction : • 
Non-APProPriated Fund CNAF> Con,truction 1 • 

"ilitarv Familv Hou1in• <~H> Con,truction: • 
Other Con•truction 1 • 
PL.81-874 Public School Pro•r•• 1 • 
OIANPUS ' I • 

SuPPleaental/Cooperative Care • • 
Educ&tion Pro•ru1 1 • 
All Other Pro•r--• CexcePt 8X) 1 • 
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Table 5.11 (concluded) 

Service incoae Per worker•• __________ _ 

· Con•truction lnco1M Per worker• • 
Di•tance fro• installations--~--------

Di•tance between-------------------- and 

---------------------· 
---------------------· _____________________ I 

-------------------· --------------------· --------------------· -----------~--------· --------------------= ---------------------· 
---------------------· 

-----· 
-----= ----· _____ 1 . -----· -----' _____ : 

. -----· -----· -----· 
IEA total --·. inco .. bv Place of work 

-----------------'. -----------------_____ 1. 
-----------------_____ 1. 
----------------------·. -------------------·. -------.----------·. --------------------·. --·-· . ---·. 

-----· 
inco .. 

• 
bv of 

-----· _____ 1 

• -----· -----· -----· ~----· ----· -----· -----· 
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person years during 1987 is 12. It is estimated that NAF and BX 
employment will increase by 5 during this period. 

Average Wages: Based on the ranks of the military personnel 
involved, the average wage is estimated to be $18,500 per year. The 
contractors will make an average of $20,500 and NAF/BX will earn the base 
average. 

Expenditures: The facility will be constructed through MCP for $20 
million. It is assumed that the specialized equipment will be purchased 
outside the region. Base contracting will not be affected until full 
operation is achieved in 1988. The spending in school and health 
programs is based on present on-base per capita expenditures prorated by 
the time the military are present in 1987. 

Fraction On-Rase: It is assumed that the new military will exhibit 
the residential patterns of those already assigned to the base. 

County Inputs: The present pattern of distribution was used to 
prorate county level change. Allocations were made to Houston County and 
the balance was allocated by AFROI. Based on the extent of the Robins 
ROI and relatively small impacts of this action, the Macon BEA was 
selected as the boundary region. 

5.2.3 Results 

The AFROI model indicated that no counties would be significantly 
affected by this action. The confidence level was adjusted from the 
standard 901 to 601 and the change in employment in Houston and Bibb 
counties exceeded the threshold. It was, therefore, concluded that the 
action would have no significant effects among the parameters measured 
and that the greatest change would occur in Houston and Bibb counties 
(see Tables 5.12 and 5.13). 
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**** AFROI MODEL RESULTS FOR Robins AFB XVZ Pr-o•r-am **** 

Table 5.12 

SIGNIFICANCE OF PLACE OF WORK IMPACTS 

--------------------------------------------------------------------
Fo,..•cast Std Er·r-or-

in of Total 
County 1987 Fc,r-ecast Imftacts 
--------------------------------------------------------------------
t,a 1 dwi n 

EmftloYment: 18834 139 5 ( O.C,¾) 
Incon,e ($1984): 289684000 2628000 67CtC,O ( 0.0¾) 

bibb 
Err,,.1 OYff1ent: 79524 181 338• ( 0.4¾) 

Ir,come < $1984 >: 13915420(t0 14288(t00 4458000 ( 0.3¾) 
bl•cklev 

EmPloYment: 4328 57 5 ( 0.1¾) 
I r,c oar,e ($1984 >: 41578000 1547Ct00 560CtCt ( 0.1¾) 

cr·awf or-d 
ErnPl ov1J1ent: 1603 18 2 ( 0.1¾) 

Inc Off•• < $1984 >: 14538000 469000 16(100 ( 0 .. 1¾) 
cr-isft 

EmPl oYment: 9706 113 6 ( 0.1¾) 
Incoff,e C $1984 >: 1255830(t0 375300(1 640(>0 ( ,,. 1 ¾) 

dod•• 
EmPl c,vm•nt: 6899 47 3 ( c,. O¾ > 

Income < $1984): 70541000 208(1000 34CtC>O ( 0.0¾) 
doolv 

ErnPloYment: 4835 45 4 ( 0.1¾) 
Incom• ($1984): 55187Ct00 3275000 43000 ( 0.1¾) 

har,cock 
ErnPlovment: 1971 41 1 ( 0.0¾) 

Inco•• < $1984 >: 23585000 
I 

414000 700(> ( 0.0¾) 
houston 

EmPl oYment: 38423 268 812* ( 2.1¾) 
Income < $1984): 867410000 23988000 13121000 ( 1. 5¾) 

j C1hnsc,n 
Emftlovment: 3559 43 0 ( c,. O¾ > 

Income < $1984 >: 37895(100 1064Ct00 4000 ( (1.0¾) 
.j r.,r,•s 

ErnP 1 c, Yme n t: 2831 32 0 ( 0.0¾) 
I ncc,rne < •1984 >: 38(19(10(t0 980000 4000 ( 0.0¾) 
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Table 5.12 (concluded) 

laurens 
Em.-lovment: 21063 208 9 ( 0.0'¼) 

Income ( $1984 >: 292783000 6020000 115000 ( 0.0'¼) 
macon 

EmPlovment: 5808 118 7 ( o. 1'¼) 
Income < $1984 >: 77741000 2934000 72000 ( 0.1'¼) 

monr-oe 
EmPl ovmentl 8159 122 6 ( 0.1'¼) 

Income ($1984): 130685000 3139000 11c,oo ( 0.1'¼) 
peach 

EmPlovm•nt: 94c,o 83 36 ( 0.4'¼) 
I ncc,me ($1984) I 136482000 15:2:5000 413000 ( 0.3¾) 

pulasid 
E11,P 1 c,vm•nt: 3337 13 7 ( 0.2'¼) 

Income < $1984 >: 37'~90000 1857000 73000 ( 0.2'¼) 
Putnam 

EmP 1 c,vment: 5298 88 1 ( o. (>¾) 

Inc,:ime < $1984 >: 99593000 1997000 9000 ( 0.0¾) 
ta...-1 c,r 

EmPlovment: 3263 41 2 ( 0.0'¼) 
Ir1come < $1984): 35727000 1165000 19000 ( 0.1'¼) 

tftlfair 
EmP 1 ov11,e n t: 5806 66 1 ( O.O¾) 

Incc,me < $1984 >: 80670000 1616000 14000 ( 0.0'¼) 
tr·eutl en 

EmPloYment: 2148 18 0 ( 0.0'¼) 
Ir,come < $1984 >: 19120000 717000 2000 ( 0.0'¼) 

h1i99S 
EmP 1 c, Yme n t: 2925 31 0 ( 0.0'¼) 

I r,come ( $1984 >: 54141000 1294()00 3000 ( 0.0'¼) 
u,,a.~ tti rt9 t C• fl 

EmPlc-vment: 9516 50 2 ( ' 0.0'¼) 
I r,come ($1984): 145183000 2211000 25000 ( 0.0'¼) 

wt,toe 1 er 
EmPl ovment: 1538 2~ 0 ( 0.0'¼) 

Income ( $1984 >: 19592000 932000 2000 ( 0.0'¼) 
wilco:i< 

E111P 1 o ....-n-,e n t : 2152 11 1 ( 0.0'¼) 
Income ( $1984) I 24118000 1424()00 8000 ( 0.0'¼) 

wilkinson 
EmFloYment: 4242 51 2 ( 0.1'¼) 

Ir,come < $1984): 75737000 949000 22000 ( o. ()¾) 

* Si grai f i car,t at the 60¾ confidence level • 
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**** AFROI MODEL RESULTS FOR Robins AFB XYZ Pro,ram **** 

Table 5 .13 

SIGNIFICANCE OF PLACE OF RESIDENCE IMPACTS 

--------------------------------------------------------------------
For•ca,t Std Error 

in of Total 
CC1untv 1987 For·•cast ImPacts 
--------------------------------------------------------------------baldwin 

Incom• < $1984 >: 243870000 2179000 187000 ( 0.1'¼) 
bibb 

I r,cc,me < $1984 >: 1293274000 14892000 5010000 ( 0.4'¼) 
bleckhv 

Incom• < Sl 984 >: 66000000 1921000 92000 ( 0,1¾) 
cr-awford 

Income < $1984 >: 33061000 599000 62000 ( 0.2¾) 
Cr· i SP 

Income ($1984): 118598000 3347000 98000 ( 0.1¾) 
dc,dse 

Income ($1984): 86049000 2289000 63000 ( 0.1'¼) 
doc, 1 Y 

Income < Sl 984 >: 67443000 3314000 64000 ( 0.1¾) 
hancc,ck 

I r,c C1me ( $1984) I 42063000 556000 12000 ( 0, O¾ > 
hc,ustc,n 

Incom• ($1984): 682132000 16005000 11509000 ( 1. 7'¼ > 
j ,:,hnson 

Income < Sl 984 >: 48719000 1189000 15000 ( 0.0'¼) 
jor,es 

Incc,m• ($1984) I 102718000 1228000 322000 ( 0.3¾) 
l&urens 

Incom• ($1984)1 264341000 5540000 181000 ( 0.1'¼) 
m&con 

I ncc•m• < $1984 >: 70594000 1954000 80000 ( 0.1¾) 
,r,onro• 

Ir,com• < $1984 >: 112454000 1326000 116000 ( o. 1 ¾ > 
Peach 

I r,cc,,r,• C Sl 984 >: 147406000 1793000 526000 ( 0.4¾) 
Pulaski 

Incc,m• C $1 J'84 > : 51002000 2.1~08000 84000 0.2¾) 
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Table 5.13 (concluded) 

,.utriarr, 
I r,cc,rr,e < $1984 >: 8781200(1 1180000 28000 ( 0. (Ii.) 

tavl or· 
I ncorr,e ($1984): 445580(1(1 1228000 40000 ( (I. 1 i. > 

telfair· 
Ir.come ( $1984): 78286(10(1 158800(1 2200(1 ( O.Oi.> 

tr·eut 1 en 
I ncorr,~ ($1984): 284 75(1(1(1 883000 7(1(10 ( O.Oi.> 

twi!IS!IS 
Ir, c c,m~ ($1984): 428950(1(1 70100(1 14900(1 ( (1. 3i.) 

was. h i r, s, t c, ri 
I rtCC•fflf' C $1984 >: 133033(1(1(1 205800(1 .. 44000 ( 0.0¾) 

whee 1 er· 
Income ($19~:4): 241520(10 9680(1(1 6000 ( 0.0¾) 

wi 1 cc, :..; 
I ncc,me < $1984 >: 3772000(1 1556(1(1(1 18(1(1(1 ( O.Oi.> 

w i 1 k i r, sc, n 
Iricc,mE.o < $1984 >: 752900(1(1 7790(1(1 4600(1 ( 0.1i.) 

* Si,nif.icar,t at the bC>'t. , ,, r, f i de ri c E- 1 eve 1. 
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GLOSSARY 

AF Air Force 

AFB Air Force Base 

AFROI Air Force Region of Influence .Model 

AOI Area of Influence 

BEA Bureau of Economic Analysis 

CEAS Comprehensive Economic Analysis System 

CECORS Civil Engineering Contract Reporting Suh~ystem 

CERL Construction Engineering Research Laboratory 

DoD Department of Defense 

EIAP Environmental Impact Analysis Process 

EIFS Economic Impact Forecast System 

EIS Environmental Impact Statef'llent 

ERIS Economic Resource Impact Statement 

ESC Engineering Service Center (Tyndall AFB) 

ETIS Environmental Technical Information System 

LECS Local Economic Consequences System 

NEPA National Environmental Policy Act 

ROI Region of Influence 

TOY Temporary Duty 

UNIX (A trademark of Bell Laboratories) 
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Appendix A 

A MODEL FOR IDENTIFYING AIR FORCE REGIONS OF INFLUENCE 

1.0. Introduction 

This paper describes a quantitative procedure for defining Air Force ROis. The pro­

posed method is a modified version of the familiar economic base model (Tiebout 1962) 

which incorporates a gravity-potential sub-model to determine the spatial distribution of direct 

expenditures due to au Air For(!e activity. 

The model has been written in computer code and is available as a profile of the 

Co!llprehensive Economic Analysis Systt.m ( CEAS) maintained by the U.S. Army Corps of 

Engineers' Construction Engineering Research Laboratory ( CERL). The Air Force Region of 

Influence model (AFROI) is a menu-driven program designed for interactive use, providing 

options for creating, modifying, storing, and retrieving data files as well as generating outputs 

in both tabular and graphic form. 

An important consideration during the model's design phase W!ls the degree of integra­

tion with existing CEAS programs and databases. In its current implementation, AFROI may 

be used as a stand-alone program or in conjunction with the Economic Impact Forecast Sys­

tem (EIFS) (Robinson et al. 1984). In the latter case, EIFS is used to gather many of the 

area-specific inputs required to run the AFROI model, thus sparing the analyst much of the 

time-consuming chore of data collection and entry. AFROI can also use the county employ­

ment and income multipliers generated by EIFS to carry out its own impact estimation pro­

cedure. 

In this paper the theoretical and operational aspects of AFROI are described. Attention 

is first focused on the problem of choosing the initi&: set of counties to include in the impact 

study -- which is referred to as the "boundary region." This is followed by an explanation of 

the approach used to calculate the change in d~rect expenditures associated with an AF action, 

the diffusion of these expenditures among counties within the boundary region, and the esti-
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mation of the direct and total employment and income impacts occurring m each county. 

Finally, the statistical procedure for assessing the significance of county economic impacts is 

described. 

2.0. The Boundary Region 

A "boundary region" is defined as the geographic area large enough to contain nearly all 

of the direct and indirect impacts from an AF action. Some reasonable guidelines should be 

followed in selecting a boundary region . For instance, the boundary region should be largely 

self-sufficient and contain an important trade and service center. By defining the boundary 

region this way, most of the trading activity generated by installation spending can be 

accounted for. 

Of all the pre-defined types of geographic areas available to choose from (SMSAs, 

CMSAs, etc.), the Bureau of Economic Analysis (BEA) Economic Areas are perhaps the 

most suitable choices for the boundary region. BEA areas are functional economic regions 

consisting of counties which have strong trade and commuting ties t.o a metropolitan center. 

There are 183 such areas in total, covering the entire U.S., including Hawaii and Alaska. 

Quoting from the U.S. Department of Commerce publication BEA Economic Areas: 

The Bureau of Economic Analysis (BEA) Economic Areas are nodal functional areas delineat­
ed to facilitate regional economic analysis. Each area consisf.8 of an economic node -- a stan­
dard metropolitan statistical area (SMSA), or similar area, that serves as a center of economic 
activity -- and the surrounding counties that are economically related to the center. To the ex­
tent possible, each area includes the place-of-work and place-of-residence of its labor force 
(U.S. Dept. of Commerce Hl77, p. 1). 

While single BEA areas are logical candidates for boundary regions, alternate selection 

strategies are certainly possible. For example, an analyst may want t.o initially include only 

those counties that are within a one hour commuting radius of the affected installation.1 In 

1 A recent survey of military and civilian Air Force employee• revealed that fewer than 1 percent ruide farther than 50 
miles from the bue where they work. See, Gunther (11182, Table 10, p. 17). 
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the situation where an installation borders on two BEA regions, one could include both areas 

in the boundary region or, again, chose counties within a specified radial distance from the 

installation. 

No matter how carefully the boundary region is chosen, questions will inevitably arise in 

public hearings as to why a particular area was not included in the study. The AFROI pro­

gram facilitates the analysis of differently defined boundary regions by allowing the analyst to 

easily add data for one or more counties to an existing set of model inputs. This flexibility 

provides the analyst with the means to examine, at minimum added cost in time and effort, 

how individual counties influence the spatial distribution of economic impacts associated with 

an Air Force action. 

8.0. Calculating the Change In Direct Expenditures 

Once the boundary region has been selected, the next step involves determining both 

the amount and initial distribution of the change in direct expenditures from a proposed 

action. The AFROI model assumes direct expenditures consist of: wages and salaries paid to 

military and civilian employees; base contracting; construction; and other. The following sub­

sections explain how each of these direct expenditure items are calculated in the AFROI 

methodology. 

3.1.1. Wages and Salaries 

In the APROI model, personnel are classified in one of four categories: permanent mili­

tary, military trainee, civil service, or nonappropriated fund/base exchange ( NAF /BX). A 

further distinction is made between pP.rsonnel living on-base and those living in the region 

around the installation. 
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The AFROI model assumes the initial location of a change in wage and salary expendi­

tures to be the employees' county of residence. The total change in wage and salary expendi­

tures is calculated by summing the change in off-base expenditures by each of the four 

employment categories: (1) permanent military; (2) military trainees; (3) civil service; (4) 

NAF/BX. 

4 
wsi - EEMf "Mic "((ro0nbaselc "ro0nlc) + ((1 - ro0nbaselc) "ro0Jflc)) (A.I) 

lc:::;J. 

Where WSi is the total change in wage and salary expenditures by AF employees residing in 

county i (but not necessarily spent in i), EMf is the number of class /c base employees resid­

ing in county i, Mic is the average wage paid to employees of class /c, ro0nbase1c the percent 

of class /c military employees living on-base, ro0n1c is the percent of income spent off-base by 

employees of class /c living on-base, %of fie is the percent of income spent off-base by 

employees of class /c living ofT-base.2 

Since AF military employees and their dependents have BX privileges, a portion of their 

disposable income is spent on-base. By default, it is assumed that five percent of all expendi­

tures made on-base by eligible personnel are indirect sales to suppliers located within the 

boundary region.3 In the AFROI model, this source of impacts is treated as a change in pro­

curement expenditures rather t.i, an a direct change in wage and salary earnings and is dis­

cussed in the next section. 

8.1.2. Base Gmtracting 

Air Force purchases of goods and services are made through national and regional pro­

curement systems and the base contracts office. Purchases by the latter include such items as: 

1The values for ro0nbaselc, ro0nlc and °{o0/ /lc are derived from the AF socioeconomic survey data collected by 
Gunther { 1'182). The values or ro0n and o/o0 / f are usu med to be equivalent until better information becomes available. 

1See Pierce (1086, p. 0). Thia figure may be changed by the user if local conditions difl'er. 
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supplies and equipment, fuel (non-aviation), services, utilities, communication, and transpor-

tation. 

The AFROI methodology assumes that all services ( e.g., janitorial and grounds-keeping 

services) are supplied by firms located within the boundary region. Base contracting expendi­

tures for materials are included only if contracts are held by firms headquartered in the boun-

dary region. 4 As previously mentioned, five percent of total BX and other expenditures made 

on-base by AF employees and their dependents is assumed, by default, to be indirect sales to 

suppliers located within the boundary region. This amount is calculated internally by the 

AFROI program, proportionally split between expenditures for goods and services, and added 

to base contracting expenditures. 

Base contracting expenditures are then separated by the AFROI model into materials and 

labor components. This is done to more accurately portray the local employment and income 

impacts associated with a change in the amount of goods and services purchased. This step is 

shown in the following equations. 

Pma~ = (PTOTi - PSRV;) + PSRVi * o/oPmat 

Plabi = PSR Vi * o/oPlab 

(A.2) 

(A.3) 

Pmali is the amount of procurement expenditures for materials in county i, Plabi the amount 

of expenditures for labor in i, PSR Vi is the service-related expenditures in i, PTOT; is the 

total expenditures in i, %Plab the percent for labor, and o/oPmat the percent for materials. 

The expression ( PTOT; - PSR Vi) defines the dollar value of materials purchased.6 

'The breakdown between service and material, procurement. by location of vendor is generally available from the base 
contract. office . 

'o/oPlab and o/oPmat are derived from the 11177 lnput,.Output Table for the U.S., SIC 734 (Services to Dwelling and 
Other Buildings). See, U.S. Department of Commerce, Bureau of Economic Analysis, (11184) The Dcl4ile4 Input-Output Strt1clure 
of IA, U.S. Econom11, ig77. Volume 1, Table 1. The Uee or Commodities by Industries, 11177. The sum or the terms o/oPlab 
and o/oPmat is lea• than or equal to 1. . 
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8.1.8. Construction 

There are typically three funding sources for construction expenditures: Military Con­

struction Program (MCP); Operation and Maintenance (O&M); and Nonappropriated Fund 

( NAF). MCP project.s generally include large-scale ( greater than $500,000) construction for 

mission support. New construction, maintenance and repair of NAF facilities ( Officers' Club, 

NCO Club, and other Morale, Welfare, and Recreation (MWR) activities) are funded 

through the proceeds of NAF activities. Both MCP and NAF expenditures may vary consid­

erably from year to year; therefore, an average value, perhaps over the last 5 years, should be 

used as input to the AFROI program. The O&M contract construction program is funded at 

the base level and the amount expended each year remains fairly constant. Other programs, 

e.g. Military Family Housing (MFH), when they comprise a significant proportion of an 

installation's construction budget, should also be included. Programs like MFH, which focus 

primarily on new construction, should be treated in the same manner as MCP and NAF con­

struction. Otherwise, an approach similar to that adopted for O&M should be used. 

The impacts from a change in construction expenditures are assumed to fall entirely 

within the boundary region, even if the home office of the contractor is located outside the 

area. This assumption is based on the belief that the majority of construction workers will be 

hired locally regardless of the home base of the general coJlt,r:.ctor6
• Since the boundary 

region is assumed to be largely self-sufficient, it is expected that most materials purchases will 

also be made locally. 

•see Dunning (1981 , pp. 67-74) ror a diacu•aion or the local, non-local workrorce r.omroAition or Army Corpe or Engim!tHR 
construction project.a. 
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Construction expenditures are also separated into materials and labor components as follows 

Ci * %Cmat 

Ci * %Glab 

(A.4) 

(A.5) 

Cma~ is the amount of construction expenditures for materials in county i, Clabi the amount 

of expenditures for labor in i, Ci is total construction expenditures in i, %Glab the percent 

for construction labor, and %Cmat the percent for materials.7 

8.1.4. Other Expenditures 

In addition to wages and salaries, procurement, and construction expenditures, the Air 

Force often provides funding for programs related to the education and health of its employ­

ees and their dependents. For example, the AF offsets the cost of tuition for military person­

nel who enroll in vocational and other courses provided on base by private schools and 

universities. Another program is the Civilian Health and Medical Program of the Uniformed 

Services ( CHAMPUS) which allows active duty military, military retirees, and dependents to 

obtain civilian medical care when the required services are not available from a military medi­

cal facility or when travel to that facility places an undue hardship on the dependent. Becauf!·.: 

federal installations are exempt from local property taxes, a third program, Public Law PL 

81-874, provides funds to public school systems based on the average daily attendance i chil­

dren of federal employees. Other programs not mentioned may be included he . as well 

depending on their importance to the installation under study. The AFROI m< Jel assumes 

all these expenditures occur within the boundary region. 

1%Clab and %Cmat are derived from the 1977 Input.Output Table for the U.S., Industry 12.0212 (Maintenance and 
Repair of Military Facilitiet) . Se,, U.S. Oepartment or Commerce, Buroau of Economic Analyai1 1 ( 1984) 771e Delailtd lnpul­
O•lp•I Slrvclure of I/at U.S. Economv, Jf/71. Volume 1, Table 1. The Use of Commodities by Industriea, 1977. 
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8,1,6. Total Change In Direct Expenditures 

From these four sources of spending -- wages and salaries, procurements, construction, 

and other -- the initial direct change in expenditures in county i from an AF action (~) is 

calculated as 

OTHi is the change in "other'' expend~ ,ures and all remaining variables are as previously 

defined. Since Plabi and Clabi are pa~·ments to labor, they are multiplied by the propensity to 

consume, here represented by o/o0 · / 3
, (i.e., the fraction of civil service employees' income 

spent off-base). 

4.0. Inltlal Dh1trtbutlon of Direct Expenditures 

The AFROI model assumes that the initial distribution of direct expenditures is given by 

the resident,ial patt.ern of AF employees and the home office location of vendors and con­

struction contrai.tors. In situations where a complete accounting of this information is not 

possible, for example, new projects ( i.e. those resulting in an increase of AF activity) and 

installat.ions contracting with construction firms located outside the boundary region, the ini­

tial dis~:·ibution of direct expenditures must be estimated before the region of influence can 

be r.~tined. The following sub-sections describe how this is handled in the AFROI model. 

,.1.1. A Gravity-Potential Model 

The approach taken t-0 estimate the initial distribution or direct AF expenditures is a 

generalized production-constrained gravity-potential model similar to the one developed by 

Lakshmanan and Hansen ( 1965). A variant of this method is expressed as 

(A.7) 
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I 

\.• w. 'd,-: fl LJ 1 ,, 
(A.8) 

j=l 

Ti; is the change in activity occurring in county j resulting from a change in county i, Ai is 

known as a "balancing or normalizing" factor, Oi is the total change in county i, W; is a 

measure of locational attraction ("size") of county j, di; is the distance between i and j ( cen­

troid to centroid), and {3 is a parameter of the model. 

This model is constrained with respect to total activity 

(A.9) 

The total change in county j, T;, is calculated by summing (A.7) over all i. 

T- = ~r.. 1 LJ ,, 
i=l 

(A.10) 

Eq. (A.7) is used to allocate direct expenditures from an action to counties within the 

boundary region when prior information from AF sources does not exist. This step is carried 

out for each of the four military and civilian direct employment categories, as well as procure­

ment, construction, and other expenditures. 

In order to operationalize this model, a number of theoretical and practical issues must 

first be resolved. These include: selection of an appropriate "mass" term to indicate the 

relative size of each cou.nty to attract AF expenditures; the choice of distance measure; and 

the selection of a distance parameter (/3) to indicate the friction of distance. 

4.1.2. Size Measure 

The main considerations in choosing a variable or set of variables to measure locational 

attraction ( W;) are the type of interaction involved and availability of data. In determining 

the initial distribution of direct expenditures, the size measure is assumed to vary depending 
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on the type of activity being allocated. For wages and salaries, total county population is used 

as the size measure l.o indicate the relaf.ive attractiV<)ness of counties as places of residence. 

The size measure for procurement and construction expenditures is county trade and service 

employment which is used as a proxy measure of each county's economic influence. Finally, 

the "other" category of expenditures is also allocated according to total county population 

since these payments are mostly oriented toward social welfare, e.g., education and health 

care maintenance. 

4.1.8. Distance Measure 

Inter-county distances m the AFROI model are represented by the distance between 

county population centroids. The use of travel-time or cost data was considered, but were 

thought to be unavailable for most AF installations. When used with EIFS, these distance 

inputs are automatically made available to AFROI. 

A problem with the use of spatial interaction models is how to account for the distance 

between i and itself. This was resolved arbitrarily by setting dii equal to one-half the distance 

to i's nearest neighbor (Abler et al. 1971, p. 217; Haggett et al. 1977, p. 40). 

4.1.4. Distance Parameter 

The purpose of the parameter /3 on the distance term in eq. (A.7) is to specify the rela­

tionship distance has in determining the spatial distribution of a given activity. In the AFROI 

model a default value of 2 is assumed for the parameter /3. This figure is consistent with 

Reilly's ( 1929) early study on the "law" of retail gravitation and with Huff ( 1973).8 For the 

sake of simplicity, this same /3 is used to allocate both AF employees and expenditures. 

1Also aee leard ( 1960, pp. 608-612) ror a discu11ion or ract.ora influencing the 1i1e or the distance exponenL. 
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The AFR.OJ program ha.<i an option to calibrate a value for the parameter f3 which best 

reflects conditions for a specific region.9 A word of caution is warranted, however, when 

using county-level data to estimate the f3 term. This has to do primarily with the small 

number of counties (generally less than 20) one would typically use to define the boundary 

region. Batty (1976, p.213), citing the work of Broadbent {1969a, 1969b), suggests that for 

the calibration process to be meaningful the ratio of intra-zonal to total interaction should be 

as small as pc,ssiblc, and that an acceptable value might be 0.1. If this ratio is greater than 

0.1, Batty recommends that t.he analyst rezone the study area to show more interaction. 

In the AFROI model, the anaiyst is restricted to using county-level data since many 

inputs needed to conduct an impact analysis are only available for counties or county aggre­

gates ( e.g., SMSAs). Therefore, if most AF employees live and work in the same county, 

attempts to calibrate f3 may not yield useful results. Nevertheless, for those cases where 

sufficient interaction is believed to exist, use of this option is recommended to obtain an esti­

mate for f3 that better reflects conditions specific to the site being studied. 

Some studies have also included an exponent on the size measure, or W;-I\ to indicate 

the relative influence of the locational attractiveness of an area. In this study, as in Laksh­

manan and Hansen {1965), the exponent on W; is implicitly assumed equal to 1. 

6.0. Spatial Di1TU8ion of Direct. ExpcncllLures 

A core assumpt.ion of the AFROI model is that the full impact of an AF action is not 

likely to be restricted only to those counties receiving an initial change in direct expenditures. 

Due to trading activity and the shopping patterns of individuals, these impacts are spread 

among all counties of the boundary region to a greater or lesser degree. 

'An iteraUve procedure developed by Hyman (1969) i1 u•ed to determine an optimal value ror /3 given a mean trip length 
ror the journey-to-work . See the Technical Note• for details . 
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Specifically, the model is formulated as 

S-- - A - * X. * TS - * d--:11 
IJ - I I J IJ (A .11) 

Where Si; is the amount of direct expenditures (sales) "leaked" to county j from county i, 

~ is the total direct expenditure change in i, :,nd the other variables are defined as in eq. 

(A.7). The attraction term, TS;, is the total em p'.• •) ment in the retail and wholesale trade and 

service sectors. 

Total expenditures leaked to j ( S;) is expressed as 

(A.12) 

In brief, eq. ( A.11) is used to estimate how much of the initial direct impact at i ( e.g., a 

change in wage and salary income paid to resident employees) remains in i ( Sii) and how 

much is leaked to communities with which i has economic ties (Si;) , In other words, i will 

attract to itself any income change in i in proportion to the relative locational attraction of j 

with respect to i. 

G.O. lmpacta Calculation 

Once the final distribution of direct expenditures is made using eqs. (A.11) and (A.12), 

the next step is the calculation of dire"ct and total economic impacts. Indirect impacts are 

implicitly defined as the difference between total and direct. 

The AFROI model considers the effects of an AF action on three key economic vari­

ables: sales volume, employment, and income. These variables are considered key in that 

they often indicate trends in other factors of interest in impact analysis such as local govern­

ment revenues and expenditures, the local housing market, population, number of school-age 

children, welfare dependency, and so on. While explicit consideration of these latter indica­

tors is beyond the scope of the present study, it is hoped that providing estimates of the 
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change in sales, employment, and income will aid the analyst in gauging the relative impact of 

these other important factors. 

Jn most impact studies the distinction between the location of place .>f work and place of 

residence impacts is often blurred . This may result in under or over-counting impact.a for a 

given county since iL frequently occurs that people reside in a county different from the one 

in which they work. An attempt is made in the AFRO! model to estimate the place of work 

and place of residence impacts for both employment and income. This procedure is explained 

in detail in the sub-sections that follow. 

6.1.1. Direct Impacts 

The direct change m trade and service sales volume in county i is simply S.-, calculated 

using eq.(A.12.) The direct change in employment by place of work ( Edw.-) is found by div id-

ing the direct change in sales volume by an average sales to worker ratio for the trade and 

service sectors in county i ( TSspw;). 

s.­
Edw.- - --­

TSspw.-

If i is the county where the Air Force installation is located, then Edw.- is calculated as 

Edw.- -

EPlab; E Glab; 
s.- + j-:::4 + _;-==! __ _ + E EEMf 

TSspw.- SERypw.- Cypw.- j-==!k=t 

(A.13} 

(A.14} 

SERypwi is the average wage for the service sector in county i, Cypw.- is the construction sec-

tor average wage in i, and all other variables are as previously defined. The second term on 

the right hand side of eq. (A.14) represents the service workers contracted by the installation, 

the third term construction workers, and the fourth term military and civilian AF employees. 
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Calculation of direct income impacts by place of work follows in a straightforward 

manner once employment impacts have been determined. For direct income impacts, an 

average wage for the trade and service sectors ( TSypwd is estimated and multiplied by the 

direct change in employment. 

Ydw; - [ 1'S~~w; ] • TSypw; 

If i is the county where the installation is located 

Direct place of residence employment impacts for county j are given as 

Where, 

and 

Plab; Glab; 
Edr; = EE;;+--"--+--'-+ EEMf 

;=1 SERypw; Cypw; A:=1 

g . = A- * [ S; l * POP- * d,-: P 
'' ' TSspw; 1 

'' 

1 

EPOP; * d;"j 11 

i=l 

( A.15) 

(A.16) 

( A.17) 

(A.18) 

(A.19) 

E;; is the number of persons who work in county i but reside in county j. For simplicity, the 

assumption is made that construction and service workers -- the terms containing Plab1 and 

Clab1 in eq. ( A.17) -- reside in the same county where the expenditures are made. Eq. 

(A.18) is similar to eq. (A.11), except the attraction term now is total population POP,. 

The change in income by place of residence also relies on the estimation of employment 

impacts. Direct income change is expressed as 



Ydr; = EEi; • TSypw; + Plab; + Glab; + E EM/c • Mic 
i=l /c=l 

( A.20) 

8.1.2. Total Impacts 

Total sales impacts in county i ( T01'SALESi) are calculated by multiplying Si by a sales 

multiplier (Msi)• While data necessary for estimating sales multipliers are available from the 

Census Bureau's economic censuses, this procedure has not been made automatic in EIFS. 

Thus, like EIFS, the AFROI model uses an employment multiplier as a proxy for the sales 

multiplier. 

(A.21) 

Total employment impacts by place of work are 

Etw- = Me . • ( Si ) 
' ' · TSspwi 

(A.22) 

Where Mei is an employment multiplier for county i. Again, if i contains the AF installation, 

then 

Total place of work income impacts are 

Or, if i is the site of the installation 

E Glab; 
j=l + .,;__ __ + E E EMf 

Cypwi ;=11c=1 

Finally, total employment impacts by place of residence are calculated as 
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E M 11 ~E-· + Plab; Glab; ~ E'Mlc tr; = e; LJ ----+ --+ LJ ; 
;=1 '

1 SERypw; Gypw; 1c=1 
(A.28) 

While total income impacts by place of residence are 

Ytr; = My; 11 EE;; 11 TSypw; + Plab; + Glab; + E EMlc * Mic 
i=l le =l 

(A.27) 

8.1.3. Working Dependents 

Another component of employment change not considered thus far is the spouses and 

other dependents of AF employees who would leave the area and their jobs following a 

realignment action. In the AFROI model, the number of working AF dependents is calcu­

lated but not included as a separate source of employment and income impacts in defining the 

region of influence. The reasons for this decision are as follows: First, many working depen­

dents of Air Force employees hold NAF positions which are already counted among the direct 

employment impacts. Second, non-basic private sector jobs held by working dependents 

affected by a realignment action are accounted for by application of the economic base multi­

pliers. Thus, listing working dependents as a additional source of net change in local employ­

ment and income would constitute double-counting. Third, jobs held by AF dependents in 

industries not reliant on military expenditures ( e.g., other "basic" industries) would likely be 

filled by local unemployed workers or inmigrants; assuming adequate labor force mobility and 

availability of appropriate skills. Therefore, calculating the direct and indirect change in 

employment, and income in the usual way should account for the majority of impacts caused 

by the relocation of working AF dependents. 

While AF dependents are not. included as a source of income and employment impacts, 

it was decided their number should be reported for the sake of completeness. An attempt 

was made to compute the number of working dependents both by place of residence and 

place of work. For county i, the number of resident working dependents is given as 
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DEPr.- = %wk * l~Mf *far, ( A.28) 

Where %wk is the proportion of AF employee category k dependents who work, EMl the 

number of employees of category k who reside in county i, and / ac is the average percent 

time dependents are employed (0.5 is assumed, where 1.0 = full time). 

The AFROI model assumes that working dependents commute, possibly to councies 

other than the one in which they reside, to take up jobs. It is further assumed that the 

number of dependents living in county i and working in county j (DEPwi;) is proportional to 

the size of the trade and service workforce in j ( TS;) and inversely related to the distance 

between i and j ( d.-;), Again, using a gravity formulation, we have 

DEPw.-; = Ai * DEPri * TS; * d/j fl 

where 

A.- -
1 

~ TS- * d,-:P 
LI 1 •1 
;~ 

The total number of dependents employed in j is given as 

7.0. Aqjustment of Impacts 

DEPw; = I;DEPw.-; .-~ 

(A.29) 

( A.30) 

(A.31) 

After employment and income impacts have been estimated for each c.-ounty, an adjust­

ment is made to reflect the forecasted impacts for the entire boundary region. Although pri­

marily an accounting procedure, this adjustment also reflects the influence of inter-county and 

associated feedback effects. These occur, for example, when two counties, i and j, export 

goods to each other. If an economic disturbance in county i decreases the demand for goods 

produced in county j, the reduction in j's income may result in lower imports from i. This, 
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in turn, leads to additional repercussions in j. Impacts from this second source are known as 

feedback eff ecm. 

The adjustment proceavre consists of applying regional multipliers to the total direct 

change in employment and income c&.k .'. ?ted for the entire boundary region and comparing 

these regional hnpacts to the sum of the indiviauL' ""'Unty impacts. If the former is greater, 

county impacts are upwardly adjusted in proportion to the in •• "'cts already calculated for each 

county. If the sum of the county-level impacts exceeds the boundary , 1•<7-ion total impacts, no 

adjustment -- either upward or downward -- is made. The rationale being that • 1....,tter to 

present a "worst case" scen3J'io than to bSsume impacts are less simply because of empirit;. · 

.· "":r.ulties in est1mating the multipliers. 

8.0. Testin1-., ·~crniflcnnc.e orlmpacte 

So far the disctt~ has been co:.1cerned onlely with the calculation of economic 

impacts. The next step deals w. -~ l\lly defining the region of influence for an AF installa-

tion. The approach for determining whici. ~-ies should be included in the ROI relies on a 

comparison of forecasted total employment and int.-. · ,- each county, assuming no change 

in status of the military installation, to total county employme,. ' income given that an AF 

action occurs. The intent is to include only those counties in tu-- ...,01 that receive 

"significant" impacts, i.e., impactB that would not otherwise be anticipated given historical 

growth trends in economic activity. Because the relative magnitude of impacts is being com­

pared, it is possible, using this approach, to include some counties in the ROI which experi­

ence smaller absolute changes in employment, for example, than counties that are not 

included. The reason for this, of course, is that a county having a small work force (say, 

5,000 workers) and losing 1,000 jobs is more likely to qualify as re,ceiving significant impacts 

than a county with 50,000 employed and losing 2,000 jobs. What is considered important to 
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measure, therefore, is not strictly the absolute change in employment or income but the rela­

tive hardship the county might experience as a result of changes affecting the local economic 

base. 

Procedurally, the first step is to forecast employment and income by place of work and 

income by place of residence for each county assuming no change in status of the installa­

tion.10 Of the many alternative techniques available to carry out this task, simple linear extra­

polation was chosen for thifl study. The procedure involves estimating the parameters for 

three unique equations of the form 

(A.32) 

Where vii is either total employment or income by place of work or income by place of 

residence predicted for county i in the year the action is to occur t, and ai and bi are parame-

ters. 

h 11 -· ;1 the forecasts are made, the standard error of the forecast for county i at time t is 

also calculated. This step is carried out automatically in the AFROI program for a user­

specified level of confidence. 

The remaining task is to compare the forecasted total employment and income for each 

county assuming no change in status of the military installation to the expected levels of 

activity given that a mission change takes place. A countv is included in the ROI if the 

expected total employment or income assuming a mission change • '<i outside the confidence 

region surrounding the forecast line, in either the positive or negative direcL1c , . 

Hcurrently, AFROI does not ~at the significance or place or residence employment impact.a. This is due t.o the lack or an 
'•qua~ data aeries l:> forecast this nriable . The Bureau or Labor Stati1Uc1 does produce these data, h.,wever, EIFS only ha.a an 

· •eriea for the years 1V76 t.o 1V78. Aa additional place or residence ·employment data become available, the aigniOcance or 
tht. •~ can also be examined . 
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9,0, Summary 

This paper has outlined a new approach for determining Air Force regions of influence 

(ROis). The essential features of the model are summarized below. 

( 1) A boundary region is defined to encompass most of the direct and indirect impacts from 

an Air Force action. The boundary region may be defined as the BEA economic area 

surrounding the installation or an alternative approach, based on some maximum com­

muting distance, may be used to delineate the boundary region. 

(2) The change in direct expenditures from a realignment is calculated from four sources: 

employees' wages and salaries, f,rocurements, construction expenditures, and other pro-

grams. 

( 3) A generalized gravity-potential model underlies the entire ROI definition process. First, 

a gravity model is used to determine the initial distribution of direct expenditures from 

an AF activity when actual data on the place of residence of employees and location of 

vendors is not available. Second, this approach is used to assess how trading activity 

diffuses these direct expenditures to other counties in the boundary region. Finally, a 

variant of the basic gravity model is used to determine indirect employment and income 

impacts by place of residence. 

( 4) Both place of work and place of residence impacts are estimated for total employment 

and income for each county. These impacts are adjusted, as necessary, to reflect total 

changes for the entire boundary region. The additional impacts, if any, are distributed 

among all counties in proportion to the impacts already estimated for each county. 

(5) Finally, a statistical test for determining which counties qualify for inclusion in the ROI 

is described. The approach taken compares forecasted employment and income in each 

county, assuming no change in status of the installation, to the level of activity 
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anticipated with a change of mission. If the activity plus or minus the change due t.o a 

realignment falls outside a user-specified confidence region, then the county is included 

in the ROI. 
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TECHNICAL NOTES 

GRAVITY MOD EL CALIBRATION USING THE AFROI PROGRAM 

In the AFROI program, a default value of 2.0 is assumed for the friction of distance 

exponent (J. Since the distance exponent typically varies in the range from 1 to 3 this value 

can be said to represent an average for all types of interaction.11 However, there may be times 

when an analyst wishes to determine the value of (J which most closely reflects the influence 

of distance on travel in a specific area. In these cases, /3 can be estimated or "calibrated" 

using an option provided in the AFROI program. 

The calibration procedure uses existing information on the place of residence of AF 

employees, if available, to estimate the mean trip length for the journey-to-work. If this 

information is not available, the analyst can enter what he believes to be the mean journey­

to-work distance. 

The algorithm used to calibrate the (J parameter is based on a second-order procedure 

developed by Hyman (1969). Stated simply, this approach begins with an initial value for /3 

and the mean trip length and adjusts /3 up or down in a series of iterations until it comes to 

within some predetermined acceptable margin of error.12 

The algorithm itself has two parts performed at different steps during the iterative pro­

cedure. If we let T equal the mean trip length, ti the estimated trip length at iteration i, and 

/J; the value of /3 at iteration i, then at iteration O the new parameter value is 

(A.33) 

11 See hard (1g60, pp. 608-609) and Huff (1973). 

11A margin or error equal to 0.0001 i1 ueed in the AFROI vereion or thi1 algorithm . 
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For all subsequent, itera--.ion~, (3 is c:lmputed as 

(([ - ~-1) * Pi) - ((t - ti) * Pi-d 
~ - ti- 1 

This procedure usually converges after a few iterations. 

(A.34) 

In addition to the calibrated value for /3, the AFROI program reports several goodness­

of-fit measures including the correlation coefficient, root mean square error, and the sum of 

the absolute deviations which an analyst can use to judge how well the calibrated value of /J 

represents the distribution of AF employees in a region. 
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Appendix B 

HELPFUL OPERATING PROCEDURES WITHIN AFROI 

The UNIX and fIFS manuals describe the means for operating programs 
within the UNIX system. These techniques apply to AFROI and a few are 
described below for convenience. 

Ouit--By typing "quit" or "q" you may exit AFROI 

Interrupt--if you wish to interrupt a long listing. such as 
those in Option 41 you may use your "RUBOUT" or INTERRUPT key 
or depress the CONTROL key and the 1 etter "C" simultaneously. 
This will terminate the ongoing display and return you to the 
main menu. 

Suspend--By depressing the CONTROL and 11 S11 key simultaneously 
the output being displayed on the screen will be susoended. 
Type RETURN or CONTROL "Q" to restart output. 

Return to Option Menu--By entering 11
-

11 the AFROI program will 
intercept and move you up one level in the menu hierarchy. 
Within ETIS 1 use Control 11011 for the same effect. 

All Information At several locations in the program you may 
request that the program print out all or part of the 
information in the option. By typing "* 11 the program will 
print out all information. 
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Appendix C 

INPUT DATA QUESTIONNAIRE 

•••••••••••••••••••••••••••••• REGIONAL INPUTS•••••••••••••••••••••••••••••• 
ProJe~t• fUi _____________________________________ _ 

Countv where base i• locat•d• (UL ____________ , ____ _ 

Y•ar of co~~l•tion of action• (J.Jl ______ _ 

Re•ional ••~lovaent •ultiPli•r• J§J ______ _ 

Re•ional inco•e aultiPli•r• f&L ______ _ 
Total nu•ber of aff•ct•d P•r•onnel• f.uj_ _____ _ 

• of affect•d ~•raonnel bv cl••• <~) 
Per .. n•nt eilitarvs --------"ilitarv train••• 1 _________ _ 
Civil Service 1 _________ _ 
NAF/8X I _________ _ 

Av•r••• wa••• of affected Personn•l (u) 
P•r .. n•nt •ilitarv• • ---------Nilitarv train••• 1 • _______ _ 
Civil Service 1 • ________ _ 

NAF/BX I•----------
Dollar ••ount chan•• in re•ional AF •xP•nditure1['-") k•• Contractin• CS.rvice1> 1 • __________ _ 

Base Contractin• <Total> 1 • __________ _ 
Nilitarv Construction Pro•r•• <MCP> 1 • __________ _ 
OlcM Contract Construction 1 • _________ _ 

Non-APProPriated Fund CNAF> Construction • • __________ _ 
Military Fa•ilv Hou1in• CNFH> Construction••---------
Other Construction 1 • -----------
PL 81-874 Public School Pro•ram It-----------CHANPUS 1 • __________ _ 

SuPPl•••ntal/Coo~erative Car·• 1 • ____ ______ _ 
Education Pro•r••• 1 • __________ _ 

All Other Pro•ra•• <exce~t BX> 1 • __________ _ 

•••••••••••••••••••••••••••••• SYSTEM PARAMETERS•••••••••••••••••••••••••••••• 
Workin• dePendents full ti•• •~uival•ncv factor• (9.L _______ _ 

Fraction of workin• de~•nd•nt•~ Per .. n•nt ailitarv• _________ _ 
Nilitarv train••• 1 ________ _ 
Civil S•rvice • __________ _ 

NAF/BX I---------
Fraction of AF ••Plov••• livine on-b••• 

P•r .. nent •ilitarv• (WL _____ _ 
Nilitarv train••• 1 '1/J _____ _ 
Civil S.rvic• 1 ~------NAF/IX 1 /AJ _____ _ 
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Fraction of incoM •Pent iri boundary re•ion c Cln ar,d C1ff-ba1e > ~/ 
Per .. nent •ilitarv• _______ _ 
"ilitarv train••••--------
Civil Service • --------NAF/BX 1 _______ _ 

Fraction of income 9pent off-ba•• bv persons livin• off-base(A) 
Per.anent •ilita~v~ - --------
Nilitarv train••••--------Civil Service 1 ______ _ 

NAF/8X I-------
Fraction of incoN •Pent off-ba•• bv Per1on1 livin• on-base~) 

Per.anent ailitarv• --------"ilitarv train•••• _______ _ 
Civil Service 1 _______ _ 
NAF/8X I ______ _ 

Fraction of con1truction exPenditur•• for(A) 
aateria111 labor • _______ _ 

Fraction of contracted ••rvice expenditures for (A) 
.. t•rials: _______ _ 
labor 1 _______ _ 

Fraction of BX 1ale1 from local 1uPPlier1: (4)_ ____ _ 

Oravitv aodel exPonent:(,!J ______ _ 

Forecast confidence levels --~~) 

CPJ Price deflators(.AJ B••• vears ____ _ 
JnPuta 1 ____ _ 

Outputs 1 ____ _ 

••••••••••••••••••••• COUNTY INPUTS for >>1'11 _________ << ••••••••••••••••••••• 

PoPulation• ~----

E111ftl ovw,e n t mu 1 ti" 1 i er a <.$_'-/) ____ _ 

Income •ultiftlier: {#._4) ____ _ 

Nu .. ber of affected Personnel bv cla11(µJ Per .. nent •ilitarv• _________ _ 
Nilitarv trainees• _________ _ 
Civil Service • ________ _ 

NAF/8X 1 ---------

Chan•• in e>eNnditures (I.I} 
Ba•• Contractin• CS.rvic••> 1 • 
Base Contractin• CTotal> 1 • 

Nilitarv Con1truction Pro•r•• CNCP> 1 • 

Old'I Contract Construction 1 • 
Non-APProPriated Fund <NAF) Construction • • 
Nilitarv Fa•ilv Housin• CNFH> Con1truction: • 
Other Construction 1 • 
PL.81-874 Public School Pro•r•• 1 • 
CHANP~ I. 
SuPP1eMnta1/CooPerative C&re 1 • 
Educe ti on Pro•r--• , • 
A11 Other ~ro•r ... CeMc ... t 8X) 1 • 
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·Construction inco .. Per worker•• ~J __________ _ 

Di1tanc• fro1n installation• (J,IJ ________ _ 

--------------------· ---------------------· ---------------------· ___________________ 1 

--------------------· 
---------------------· _____________________ 1 ____________________ : 

---------------------· ---------------------· 
BEA e,n,-1 ovment bv Place of work (E) _____ : _____ : 

----· -----· . -----· -----· . -----· . --- ._ ,._. 
-----· -----· 

BEA total ---·. tnco .. bv Place of .-ork (E) 

_____ :. 
-----· . _____ : . 
-----·. ---·. ----· . -----·. ---·. ___ 1. 
____ 1 

_____ 1 
_____ I 

-----· -----· -----· -----· ----' -----· 
-----= 

inco .. 

• • • • • • • • • • 

----------

bv Place of 

6a,,J~:., ~ {µ) 1./~EI...~ {A)A.t:'ROI, (IE) NTDNIA-,-1CJ'.l-t-Y -r-£,6NST'E£.12,C,;;, 

(€u) r1iui,.,,S~E.-.~rr; "Y ~.su ,:-.ca,,,,,/ ~,r:~ 
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Table 0-1 

PAYROLL FOR FY 

Personnel Classification 

Military 
Pennanent Party 
Trainees 

Total 

Civilian 
Civil Service 
Nonappropriated Fund 
Base Exchange 

Total 

Total Military and Civilian 

Other 
On Base Private Business 
Contractors 

Total 

Nt.mt>er* 
Annual Payroll ($000)* 
Total Average 

X 

X 

X 

X 

* (Identify whether the data is an annual average or a specific 
data) 

Source: 
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Table 0-2 

PLACE OF RESIDENCE OF PERSONNEL (date) 

Permanent 
Military 

Civil 
County Party Trainee other Total Service 

County X 
(where base is located) 

On-base 
Off-base 

County Y 

(etc. ) 

Other 

Total 

Source: 

D-2 

Civilian 
Grand 
Total 

NAF BX Total No. 



Table D-3 

CONSTRUr.TION EXPENDITURES BY LOCATION OF CONTRACTORS HOME OFFICE ($000) 

Location 

County X 

County Y 

(etc.) 

County total 

MCP 

Other (name of state) 

Other U.S. 

Total 

' 

NAF 

*(date of information) 

Source: 

MFH O&M (Other) Total i 
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Table D-4 

CONSTRUCTION EXPENDITURE BY YEAR ($000) 

Fiscal Year 

(current yr) 

Total 

Average annual 

Source: 

' 

HCP NAF MFH O&M (Other) Total 

----
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Table 0-5 

PROCUREMENT BY LOCATION OF VENDOR FOR FY 

Location 

County X 
(where base is 
located) 

County Y 

(etc. ) ---
Count.: · ntal 

Services 

Other (name vf state) 

Other U.S. 

Total 

Source: 

All Other 
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--------~--~----·--

Table D-6 

MISCELLANEOUS EXPENDITURES (FY ) 

Category 

Payments to School Districts(a) 
( District A) 
(District B) 

(etc.) 

Total 

Health Care(b) 
CHAMPUS 
Supplemental and 
cooperati\e care 

Total 

Tuition assistance(c) 

Other Programs 

Total 

Sources: 

Location of Expenditure 
county x county V 

D-6 



Overview 

' Appendix E 

COMPUTER GENERATED MAPS 

The capabilities of AFROI are enhanced through the aid of computer 
generated maps. The system described below permits the user to obtain 
maps of AFROI output for such activities as briefings, planning, and 
gaming with alternatives and for such documents as environmental 
assessments, environmental impact statements (EIS), and economic resource 
impact statements (ERIS). 

The mapping system utilizes commercially available software driven 
by a personal computer. Such systems have been established at CERL and 
the AF Engineering Service Center (ESC), Tyndall AFB and maps can be 
provided on request, or an independent system can be established by the 
user. 

The maps depict county lines and other information identified by the 
user. The counties can be shaded to highlight an ROI or AOI as well as 
intercounty socioeconomic variations, for example change in employment 
due to an action. 

Applications 

Because the system is flexible, maps can be designed to specific 
user requirements. For example, you can map the ltatus quo (i.e., no 
action) conditions at an AF base and illustrate by county the nL111ber of 
AF employees or the amount of total AF spending, as well as breakdowns by 
spending categories: construction, payroll, procurement, and miscella­
neous. The estimated change resulting from an action can also be mapped 
by county. The most important variables to be mapped include change in 
personal income and employment. This can be done with or without 
highlighting the ROI or ADI boundary. 

Examples of AFROI maps for the Robins AFB test case described in 
Section 5 are depicted in Figures E-1 through E-6. Figure E-1 
illustrates the place of residence of AF personnel as described in Table 
5.2. Table E-2 shows the distribution of non-wage expenditures. AFROI 
was used to estimate the extent and location of employment generated by 
the operation of Robins. The results by place of work and place of 
residence are enumerated in Tables 5.8 and 5.9 respectively and 
illustrated in Figures E-3 and E-4 respectively. If the operations at 
Robins were to cease, the loss fn total personal income by place of work 
and place of residence could be identified on Tables 5.8 and 5.9 and is 
presented in Figures E-5 and E-6 respectively. 
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How to Use 

To obtain maps generated at the ESC, contract Ms. Linda Merritt (AV 
Tel. No. 970-6253, conrnerc i~ l Tel. No. 904/283-6253, and CERL electronic 
mail address MERRITT}. Provide her with your AFROI output and identify 
the infonnation to be mapped. If desired, you can also specify ranges of 
value and other mapping criteria. 

Alternatively, you can establish an independent system to generate 
maps. There is a variety of hardware and software combinations that can 
be used. Several were reviewed and the following system is recomnended: 
MapMaster software, IBM AT or XT, color display monitor, and plo~ter. 
The software costs about $600 ($400 for the program and $200 for the 
county boundary file), and is available from Decision Resources, Inc. 
(corrmercial 303/222-1974). It takes about two hours for a first time 
user to set up, enter data, and start generating maps. Technical 
assistance to set up a mapping system can he obtained from Mr. Kim 
Bloomquist at CERL (corrmercial 217/352-6511 and CERL electronic mail 
address BLOOMQUI). Decision Resources provides assistance in setting up 
MapMaster. 

This system is independent of the CERL ETIS. Thus, one must 
manually enter the AFRO! data to be mapped into the personal computer 
system. The volume of data typically will be nominal, and this task can 
be accomplished in a relatively short period of time. 

The MapMaster program, like other mapping software, contains a data 
base with the boundaries and names of all counties in the U.S. Working 
with menus, the user enters the data to he mapped and specifies shading 
patterns; the value range for shading; special symbols and infonnation to 
be mapped (e.g., location of AFB); size and style of type face; and so 
forth. Depending on the capabilities of the plotter, high quality 
multi-color maps can be obtained from this system. 

Future Changes to System 

The long-tenn goal is to provide a mapping capability within AFROI. 
At the time that AFROI was initially developed, this was not deemed 
feasible. Alternative approaches were considered, and it was concluded 
that the currently reconnended approach was preferabt ~. It meets 
technical goals, is cost effective, and is highly flexible. Specifically, 
an independent system can be set up at the users' site, reducing 
dependence on other providers, the software is flexible and pennits the 
user to customize maps, and as software (from Decision Resources or other 
vendors) is improved the system can be easily upgraded. 

The AFROI mapping system will be modified in the future to reflect 
changes in software, the availability of software and hardware in the AF 
and at CERL, and the type and volume of demand for AFRO! maps. 
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