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LMI
Executive Summary

PAYING FOR IMPROVEMENTS AT ON-BASE SCHOOLS
FOR MILITARY DEPENDENTS: A PROTOTYPE MODEL

DoD and the Department of Education (ED) have identified $183 million of

construction, repair, and rehabilitation improvements at 124 military dependent

schools on U.S. military installations. In their September 1987 report to Congress, -
DoD and ED recommended that state and local jurisdictions pay for an equitable

share of the improvements and that Federal assistance be provided to cover any

shortfalls.

We developed a prototype model for assessing the state and local jurisdictions'

ability to pay based on their revenue and expenditure flows associated with a

military installation and its on-base schools. The model addresses the question of
whether state or local government jurisdictions can pay for the needed improve-

ments to on-base schools for military dependents. It does not address the policy

question of who should pay for the improvements.

We-successfully tested-the model for on-base schools at Fort Riley, Kansas, and
Robins Air Force Base, Georgia. The test results show that the model is effective in

determining state and local fiscal capacities, and can be easily adapted for use

elsewhere.

We recommend that the Office of Economic Adjustment (OEA) apply the model

to other installations with on-base schools. Such applications will require minor
changes to reflect unique state and installation characteristics. To make the most

effective use of their efforts, we recommend that OEA analyze all installations
within a state at the same time. This will minimize data collection requirements at

the state level; it will prevent the possibility of having to make multiple cost-sharing
negotiations with a given state; and it will ensure that the state-level results are not
distorted by the omission of certain schools or installations.
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CHAPTER 1

INTRODUCTION

BACKGROUND

The 1987 Military Construction Authorization Act directed DoD and the

Department of Education (ED) to conduct a joint study of the construction, repair,

and rehabilitation needs of military dependent schools on U.S. military installations
and to develop a policy to meet those needs. The final report from this joint study

was submitted to Congress in September 1987.

The study covered 186 on-base dependent school facilities owned and/or

operated by DoD, ED, and local educational agencies (LEAs). Total enrollment at

these schools is approximately 88,800 students, representing about 40 percent of all

dependent school children residing on U.S. military installations; the majority of

students attend off-base schools that are owned and operated by LEAs.

Two-thirds of the schools were found to have construction, repair, or reha-

bilitation needs. Of those 124 schools, 47 are owned by ED but operated by DoD,

49 are owned by ED but operated by LEAs, and 28 are owned and operated by LEAs.
The total estimated costs of $183 million represent needs resulting from conditions

that threaten health or safety ($35 million), needs generated by enrollment
increases that require additional capacity ($94 million), and needs mandated by

Federal, state, or local laws, standards, or regulations ($54 million).

DoD and ED recommended that the school facility needs identified in their

study be met, and that the cost of meeting those facility nee ,e shared among local,

state, and Federal agencies. The ability of state and local agencies to fund those
costs would be determined through fiscal impact analyses of revenues generated and

expenditures required by military installations.

ROLE OF LMI

LMI was asked to help the Office of Economic Adjustment (OEA) in their

efforts to evaluate options for involving state and local governments in funding on-
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base school improvements. LMI's task was to develop a model which examines the

fiscal flows among DoD, the installation, the state government, and the LEA. The

task further specified that this prototype model was to be refined and tested at on-
base schools at two installations (bases). The two bases chosen by OEA were Fort

Riley, Kansas, and Robins Air Force Base (AFB), Georgia.

ORGANIZATION OF REPORT

The model is described in Chapter 2; key methodological issues are discussed in

Chapter 3; and LM's conclusions and recommendations are presented in Chapter 4.
The test results for Fort Riley and Robins AFB (including inputs, outputs, and

supporting notes) are shown in Appendix A and Appendix B, respectively. These

results are intended to illustrate the model's overall methodology and should not be

viewed as the final fiscal impact results for either Fort Riley or Robins Air Force

Base. The final results can be found in separate OEA reports for these two

installations.

1-2



CHAPTER 2

DESCRIPTION OF MODEL

OVERALL APPROACH

The ability of an LEA to fund on-base school needs is determined by comparing

the costs required to satisfy those needs against the finances of the LEA (operating

cash flow, capital cash flow, carry-over fund balances). The ability of a state to fund
on-base school needs is similarly determined by comparing the costs required to

satisfy those needs against the operating cash flow generated by the base-related

military and civilian populations.

Input data are collected from the base, the LEA, the state, and (in some cases)

from ED. Three historical fiscal years are examined in order to identify trends and

to minimize the impact of unusual occurrences: FY85 (1984-1985), FY86
(1985 - 1986), and FY87 (1986 - 1987). Projections are then made for 3 future years

to allow for both short- and medium-term planning: FY88 (1987-1988),
FY89 (1988-1989), and FY90 (1989-1990). Where actual data are available for
FY88, they are used instead of model-generated projections. The model utilizes the

Lotus 1-2-3 microcomputer software package.

SCHOOL POPULATION SUMMARY

The model consists of five major sections. The first section analyzes the LEA

and on-base school population. Input data are collected on total LEA enrollment and

on the numbers of Military A, Military B, Civilian A, and Civilian B1 students in the
LEA. Input data are also collected on enrollment for each on-base school.

Projections are then made for each enrollment category based on historical patterns

and on discussions with LEA officials.

1"A" students are school-age children with one or more of their parents working for the
Federal Government and who reside on Federal property. "B" students are school-age children with
one or more of tfeir parents working for the Federal Government and who reside in the local
community. The numbers of children in each category have a direct bearing on Federal Impact Aid.
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MILITARY BASE ECONOMIC AND POPULATION DATA

The second section of the model analyzes the economics and demographics of

the military base. Input data are collected on base-related employment (military

personnel, Federal civilians, and other civilians), on salaries paid to military and

civilian employees, and on the military population. Data are also collected on local

procurement and major construction expenditures. Projections are made for each of

these variables based on historical patterns and on discussions with base officials.

The composition of the military population is an important part of this second

section. The numbers of on-base and off-base personnel (and dependents) are usually

available from the base. The numbers of single and married personnel must be

estimated using demographic data,2 data on the on-base/off-base mix of personnel

and dependents, and data on the number of on-base housing units. Similarly, the
number of dependents who are school-age children must usually be estimated using

demographic data and school enrollment data from the LEA.

The numbers of civilian jobs indirectly generated by base-related salaries,

construction, and procurement are estimated using the U.S. Department of

Commerce's Regional Input-Output Modeling System (RIMS II). Total base-related

civilian population is then estimated by deducting the number of civilian jobs held

by spouses of base employees from total civilian employment and multiplying the
result by the average household size for the state.

LEA FISCAL DATA

The third section of the model analyzes the finances of the LEA. Input data on

revenues, expenditures, cash flows, and year-end fund balances are collected for both

the operating budget and the capital budget. Projections for future years are then

made based on historical patterns, expected enrollment levels, and discussions with

LEA and state education officials.

STATE FISCAL DATA

The fourth section of the model analyzes the effects of the base on the state's

operating budget. Input data on per capita state averages are obtained for each

2A common source of demographic data for military personnel and their families is the

Defense Manpower Data Center (DMDC).
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major expenditure and revenue category in the state's operating budget. However,

the rates at which base-related military and civilian populations contribute to state
revenues and require state expenditures tend to be lower than the rates for the total

population. This is because the base-related populations tend to be relatively young

and fully employed, and because certain services are provided by the base. State per
capita adjustment factors are therefore developed for each budget category, with

separate factors for the military and civilian populations.

For each year and budget category, the estimated base-related impact on the

state is then defined as the sum of two terms: (1) the inflation-adjusted average per

capita rate for that category, multiplied by the appropriate military adjustment

factor, and multiplied again by the military base-related population; and (2) the

inflation-adjusted average per capita rate for that category, multiplied by the

appropriate civilian adjustment factor, and multiplied again by the civilian base-
related population. The sum of the expenditure estimates is then subtracted from

the sum of the revenue estimates to obtain the estimated base-related state

operating cash flow.

ON-BASE SCHOOL REQUIREMENTS

The fifth section of the model examines the on-base school requirements. Input

data are collected from ED and/or the LEA on the costs of any identified construc-

tion, repair, and rehabilitation needs. Where possible, these costs are broken down

for each on-base school by type of need (health and safety, school capacity, and

compliance with regulations). The requirements are a critical part of the analysis

and should be reviewed for accuracy and reasonableness. When ED and/or the LEA

cannot quantify these requirements, or the costs provided appear unreasonable, an
independent estimate is needed.

Input data on the costs of operating on-base schools are also collected if those

schools are operated by the Federal Government. For locally-operated on-base

schools, such costs are already reflected in the LEA fiscal data. Projections are then
made for these operating requirements based on historical patterns and on discus-

sions with appropriate parties.
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CHAPTER 3

METHODOLOGICAL ISSUES

STATE PER CAPITA DATA

The fiscal impact analysis utilizes per capita data on state revenues and

expenditures. These data can be obtained at the state level from budget and other

financial reports, or at the national level from the U.S. Department of Commerce,

Bureau of the Census (which publishes an annual report on state government

finances as part of its Government Finances series).

Each source has its relative advantages. Data from the individual states are

likely to be more current and are considered more accurate. Data from the Census,

however, are published in summary and per capita form (whereas the data from

individual states generally are not); they are much easier to compile for multiple

states; and they are consistent from state to state in terms of categories used and

other conventions.

The advantages of the Census data outweigh the disadvantages. We used the

publication, State Government Finances in 1986, as the source of per capita data for

both Kansas and Georgia. State officials should be given the opportunity to review

these data. Without such a review, state officials may be unwilling to accept the

results since they do not incorporate fiscal data directly from state reports.

STATE PER CAPITA ADJUSTMENT FACTORS

It was necessary to adjust the state per capita figures to account for the unique

characteristics of base-related populations. The proportions of those populations

who are official residents of the state in which the base is located were used to adjust

individual income tax revenues and certain license revenues. The amounts of goods

and services purchased on base at commissaries and exchanges were used to adjust

sales tax revenues and corporate income tax revenues (using sales as a proxy for

corporate income). All other adjustment factors were based upon the extent to which
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the items included in a given revenue or expenditure category were applicable to the
base-related populations.

The process of developing these factors relies heavily upon the analyst's
knowledge of military installations as well as the demographics and economics of

base-related populations. There is therefore a significant judgmental element in
many of these factors, which can vary significantly from state to state (and even from

base to base within the same state).

INTERGOVERNMENTAL EXPENDITURES AND REVENUES

Another issue associated with state per capita data is the treatment of inter-

governmental expenditures and revenues: amounts paid to or received from Federal
and local governments as fiscal aid, as reimbursements, or in lieu of taxes. If
intergovernmental flows are considered in the analysis, all such revenues and the
associated expenditures must be carefully analyzed. Since most current
intergovernmental revenues are linked to the expenditures associated with specific
programs, there is normally little net impact on the budget if all intergovernmental

flows are properly accounted for.

The argument for including these funds in the per capita rates is that they are
often an integral part of the state's operating budget. The argument for excluding
these funds from the state's per capita rates is that they are much less responsive to
changes in (and levels of) population than a state's own-source expenditures and
revenues. Either approach can be used and will, in most cases, yield similar results.
When significant differences between the results of the two approaches do occur,
however, the analysis should be checked carefully to ensure that some
intergovernmental revenue or expenditure flows have not been overlooked.

INDIRECT EFFECTS

The model requires a decision on how to treat the effects of jobs created by base-
related salaries, construction, and procurement when estimating state-level fiscal
impacts. Although these 'indirect' effects cannot be measured directly, their
existence is generally agreed upon, and a variety of approaches (such as RIMS H) can
be used to estimate their magnitude. We estimated the indirect effects of Fort Riley
on the State of Kansas. We did not estimate the indirect effects of Robins AFB on the
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State of Georgia since initial analysis showed them to be insignificant when

compared to the direct impacts.

INFLATION

In order to have meaningful and defensible figures for dollar-denominated

variables, it is necessary to account for the effects of inflation. The issue here is the

specific way in which inflation is defined or measured. Many indexes could

conceivably be used as a proxy for inflation - Gross National Product deflators,

Consumer Price Index, DoD deflators, the rate of state or LEA budget growth, etc.

Similarly, several different indexes could be used within the model (e.g., one for base

salaries and expenditures, a second for local finances, and a third for state finances).

For the period in question (FY85 - FY90), the actual and expected inflation

rates are relatively low. The results were therefore relatively insensitive to the

choice of index, and they would not have been significantly improved by using

multiple indexes. The DoD Deflator for Total Excluding Retirement Pay (as of

27 January 87) was used as the principal inflation index for both Fort Riley and

Robins AFB. However, at the request of state officials and OEA, the growth in

Kansas state expenditures from all fux.ds was used as the FY85 - FY87 portion of the

inflation index in the Fort Riley analysis. These indexes should be updated as new

and/or additional data become available.

FACILITY IMPROVEMENT COSTS

The testing of the model revealed some potential problems concerning the

facility improvement cost data. As part of their report to Congress, DoD and ED
identified the needs at all on-base schools and estimated the associated costs.

However, the accuracy of these cost estimates, particularly at the school or base

level, need to be further substantiated.

TIMING OF COSTS AND BENEFITS

The timing of the estimated costs and benefits is an issue that relates more to

the interpretation of the results than to the model itself. For the two test sites, the

data on the estimated costs of on-base school improvements did not specify when

each piece of work would (or should) start and end. Since the model estimates fiscal

capacities primarily in terms of annual cash flows, information on when costs are
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expected to be incurred would allow the model user to compute a discounted present

value of these cash flows for the years in question.

EFFECT OF ASSUMPTIONS

The final methodological issue is the effect of various assumptions on the model

results. The LEA-level outputs are based on historical fiscal data along with

assumptions about future enrollment growth and inflation. Since both enrollment

growth and inflation can be predicted (at least in the short run) with a high degree of

accuracy, and since the model is relatively insensitive to these two variables, the

LEA-level results are extremely robust.

At the state level, the composition and growth of the base-related populations

can be forecast with a high degree of accuracy, and the model is relatively insensitive

to these assumptions (since it mainly relies on actual historical data for its popula-

tion effects). For similar reasons, the assumed rate of future inflation has little effect

on the state-level results.

However, the assumptions about the rates at which the base-related military

and civilian populations generate state revenues and require state expenditures

have a major impact on the state-level results. For both test sites, the two most

critical assumptions of this type concerned public welfare expenditures and sales tax

revenues. The individual income tax revenue assumptions were also important, but

these rates can usually be estimated more accurately. The most critical rate

assumptions for other states will depend upon the military/civilian population mix

at the installation (the military rates were more important for Fort Riley, while the

civilian rates were more important for Robins AFB) and on the composition of state
revenues and expenditures (the most important rates will be for budget categories

with high per capita revenues or expenditures).
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CHAPTER4

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Fiscal impact analysis can be used to estimate the ability of LEAs and states to
bear the costs associated with facility improvement needs at on-base schools for
military dependents. These estimates will help the Federal Government determine
whether a shortfall exists between the total costs and the state and local jurisdic-

tions' ability to pay. This determination is important because DoD and ED
recommended that Federal assistance be provided to cover any such shortfalls.

However, the model developed by LMI and described in this report is not a
"canned" process. Modifications to formats and/or formulas will often be required for
future applications. Furthermore, the methodological issues identified in Chapter 3
can significantly affect the results, so the resolution of those issues could become a
political decision as well as an analytical one.

A comparison of the test results at Fort Riley and Robins AFB reveals that the

estimated fiscal capacities (particularly at the state level) are heavily influenced by
the characteristics of the installation being analyzed. An installation where most of
the base-related population is civilian will tend to generate greater state-level fiscal
capacity, since civilians generally contribute more income and sales tax revenues (on
a per capita basis) than their military counterparts. However, this differential is
less at installations where the proportion of military personnel who are in-state
residents is relatively high, or where on-base sales of otherwise taxable goods and

services are relatively low.

RECOMMENDATIONS

We recommend that OEA utilize the FIA-based model described in this report

for the analysis of on-base sr'.ool funding options. The model yields meaningful and
reliable estimates of state ii, : local fiscal capacities, while generating a set of output

tables containing a great aeal of useful supporting information.
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We recommend that the available information concerning on-base school needs

at these and other DoD installations be improved. The needs themselves should be

verified and prioritized, the costs associated with those needs should be validated,

and the timing of these costs should be determined, so that OEA can have an

accurate and detailed picture of how much money (in total and by school/installa-

tion) will be required in each of the next several budget years.

We recommend that OEA analyze all of the affected military bases within a

given state at the same time. This will prevent making multiple data requests from

the same state; it will provide a more complete picture of each state's fiscal capacity;

and it will facilitate the coordination of negotiations between local, state, and

Federal governments.
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APPENDIX A

ILLUSTRATIVE RESULTS FOR FORT RILEY

Note: Final results can be found in the OEA Fort Riley Fiscal Impact Analysis
Report.



ILLUSTRATIVE RESULTS FOR FORT RILEY

Fort Riley, Kansas, is an Army installation with about 16,000 military

personnel. Five elementary schools and one junior high school at Fort Riley are

owned by ED but operated by Geary County Unified School District No. 475 [the

local educational agency (LEA)] under Section 10 of Public Law 81-815. Almost

3,000 students attend these on-base schools, representing about 40 percent of the

LEA's total enrollment. The detailed outputs of the Fort Riley fiscal analysis, along

with supporting notes, are shown in the six tables which follow. The total cost for the

construction, repair, and rehabilitation needs of Fort Riley schools is estimated to be

$5.25 million.

The LEA is expected to experience negative cash flows in its operating and

capital budgets through at least FY90. The operating and capital fund balances,

while significant, will be needed to offset these negative cash flows. However, Fort

Riley is expected to generate a positive operating cash flow for Kansas of $431,000 in

FY88, growing to $461,000 in FY90. Using an effective discount rate of 6 percent

(Office of Management and Budget Circular A-94 specifies a 10 percent discount

rate, while the DoD deflators imply a 4 percent inflation rate), the present value of

these state cash flows is $1.8 million for 5 years and $3.2 million for 10 years.

These results show that the Geary County School District does not have the

fiscal capacity to fund any of the on-base school needs at Fort Riley, while the State

of Kansas has enough fiscal capacity to fund a large portion - but not all - of the

Fort Riley school needs. The specific costs to be borne by the state and Federal

governments should be negotiated.

The detailed model inputs and outputs for Fort Riley are shown in the following

pages. Table A-1 presents the school population summary, Table A-2 presents base

economic and population data, Table A-3 presents local school district fiscal data,

Table A-4 presents base-related state fiscal data, Table A-5 presents on-base school

requirements (operating requirements are not shown because they are included in

the local school district fiscal data), and Table A-6 presents explanatory notes.
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APPENDIX B

ILLUSTRATIVE RESULTS FOR ROBINS AIR FORCE BASE

Note: Final results can be found in the OEA Robins Air Force Base Fiscal
Impact Analysis Report.



ILLUSTRATIVE RESULTS FOR ROBINS AIR FORCE BASE

Robins Air Force Base (AFB), Georgia, is an Air Force installation with about

4,000 military personnel. Two elementary schools at Robins AFB are owned by the

Department of Education (ED) but operated by DoD under Section 6 of Public Law

81-874 (the local educational agency (LEA) is the Houston County School District].
Almost 900 students attend these on-base schools, representing about 6 percent of

the total LEA enrollment. The detailed outputs of the Robins AFB fiscal analysis,

along with supporting notes, are shown in the tables which follow. The total cost for

the construction, repair, and rehabilitation needs of Robins AFB schools is estimated

to be $2.24 million.

The LEA is expected to experience negative operating budget cash flows (and

zero capital budget cash flows) through at least FY90. The operating and capital

fund balances, while significant, will be needed to offset these negative cash flows.
However, Robins AFB is expected to generate a positive operating cash flow for

Georgia of $8,799,000 in FY88, growing to $9,427,000 in FY90. The present value of

these cash flows was not computed because it would not have affected the interpre-

tation of the results (the estimated state cash flow for a single year is greater than

the total estimated school needs costs).

These results show that the Houston County School District does not have the

fiscal capacity to fund any of the on-base school needs at Robins AFB, while the State

of Georgia has enough fiscal capacity to fund all of the Robins AFB school needs.

Based solely on ability to pay (i.e., ignoring equity or other policy issues), it appears

that no Federal assistance will be required.

The detailed model inputs and outputs for Robins AFB are shown in the

following pages. Table B-1 presents the school population summary, Table B-2

presents base economic and population data, Table B-3 presents local school district

fiscal data, Table B-4 presents base-related state fiscal data, Table B-5 presents on-

base school requirements, and Table B-6 presents explanatory notes.
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