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Structural characteristics of the building Square footage
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; Placement and number of outlets for electrical usage 
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Operating Hours for facility
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Exhibit IV-2. Comparison of Energy index Values by Region

Southeast

Standard
N Mean Deviation Minimum Maximum

53 2.65 1.64 0.74 9.31

10 4.54 2.09 1.81 9.31

3 1.87 0.40 1.61 2.33

9 1.80 0.86 1.00 3.79

17 1.79 1.13 0.74 4.62

14 3.08 1.06 1.31 4.97
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Exhibit V-2. Comparison of Total Goods index Values by District Enrollment

Enrollment N Mean
Standard
Deviation Minimum Maximum

Statewide 53 2.05 0.94 1.00 6.81

0 to <250 13 2.50 1.53 1.08 6.81

250-999
.... :  • 25 1.98 0.52 1.16 3.08

1000-2499
.. . .;J. . . . . . .  . 6 2.19 1.00 1.22 4.09

2500-9999 .. . . . \
6 1.69 0.27 1.46 2.15

10,000+
A'. ■ ' 3 1.18 0.16 1.00 1.28
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Data Collection
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Purchased Services
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Exhibit VI-2. Comparison of Total Travel Index Values by Distance
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D is ta n ce N M ean Stan d ardD eviation M inim um M axim umStatew ide 53 3.51 3.78 1.00 17.18
L ess than 10 miles 6 1.42 0.65 1.00 2.72
At least 10 miles 4 1.29 0.09 1.22 1.39
At least 50 miles 12 2.01 1.36 1.06 5.48
At least 100 miles 23 4.06 3.96 1.03 15.10
At least 500 miles 8 6.82 5.43 1.36 17.18

Exhibit VI-3. Comparison of Total Travel Index Values by District 
Enrollment

Sr>? • ■i.r'-r ' • • '
■■  ----------------------------------------------------------En rollm en t N M ean Stan d ardD eviation M inim umStatew ide 53 3.51 3.78 1.00

0 to <250 13 2.62 1.52 1.08
250-999 25 3.35 3.54 1.03■ H N g  v" ■ 1000-2499 8.10 6.56 1.06
2500-9999
10,000+

2.66

1.14
2.81
0.13

1.04
1.00

M axim um
17.18
5.48

15.10
17.18
8.26
1.22
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Recommendations and Implementation issues

Adopt the new cost index.
® Improve personnel databases.
™ Adopt data collection on non-personnel elements. 

Update every 3 to 5 years.
Use an economist for labor market analysis.

{a Phase in the new index over iime
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Executive SummaryThe purpose o f this study is to develop an improved methodology for measuring differences in the cost o f  school resources across geographic locations within Alaska. State policy makers in Alaska have long recognized the importance o f  adjusting state education aid for geographic cost differences and, for the past five years, have utilized a cost adjustment index derived from a study conducted by the M cDow ell Group (1998). The present study is intended to develop a geographic cost o f  education index (GCEI) that will replace the existing cost adjustment and provide a more sophisticated approach to measuring cost differences. The application o f  such geographic cost adjustments in state aid is intended to equalize the purchasing power o f  the educational dollar across local school districts.
The costs o f four major categories o f school inputs are analyzed as part o f  thisstudy: • personnel services• energy services• supplies, materials, and small capital items• travel
The A IR  research team collaborated closely with a group o f  eight s<. hool business officers representing a diverse sample o f  districts from across Alaska. These eight school business officers formed a Technical Working Group (subseo^ently referred to as the TW G) that provided feedback on components o f  the methodology for this analysis, assistance in the design o f data collection instruments, and support in data collection efforts.

Overall Variations in CostsBased on the study’s analysis, the purchasing power o f the educational dollar varies tremendously in the State o f Alaska. The highest-cost district needs to spend about 1.6 times what the lowest cost district spends in order to provide comparable educational services. Using Anchorage School District as the benchmark (i.e., with a G C E I o f  1.00), the analysis o f costs reveals that the North Slope Borough School District exhibits the highest cost o f education, with an index value o f  1.58 (see exhibit). This means that this district needs to spend about 58 percent more than the Anchorage School District to provide comparable educational services to the students it serves. On the other end o f  the spectrum is the Matanuska-Susitna Borough School District, with an index value o f  0.99. This means that this district needs to spend about 1 percent less than the Anchorage School District to provide comparable educational services.
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A GCEI for Alaska School Districts
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Organizing the school districts by region reveals that the highest-cost districts in Alaska are located in the Far North (with average G C E Is o f  1.38) and the Southwest (with average G C E Is o f 1.31). The lowest-cost districts in the state are located in the Southeast (with an average G C E I o f  1.07).
Differences between the values o f  the A IR  G C E I and the current Alaska cost index for education may reflect a combination o f  methodology differences and changes in the costs o f educational services since the last cost index was calculated. The largest differences are most likely attributable to methodological differences underlying the two studies’ calculations.1 The range, standard deviation, and mean values o f  the G C E I and the current Alaska cost index are quite similar. The A IR  G C E I ranges from a low o f  0.99 to a high o f  1.58, while the range o f  the current Alaska cost adjustment is from 1.00 to1.74. The standard deviation o f  the A IR  G C E I is 0.17, and the standard deviation o f the current adjustment is 0.21. Moreover, the correlation between the A IR  G C E I and the Alaska cost index is 0.91, suggesting that the general patterns o f  variation in costs are quite similar between the A IR  G C E I and the current Alaska cost index. More than 70 percent (38) o f  the districts exhibit a G C E I with less than a 0.10 difference from the current Alaska cost index. Forty-four percent (24) o f  the school districts in Alaska exhibit less than a 0.05 difference from the current Alaska cost index.

Personnel Cost DifferencesLooking at the four major component indices reveals what one would expect. School personnel costs play a major role in explaining the variations in the overall costs o f  education across local school districts. The school personnel category accounts for a major portion o f  school district budgets, ranging in Alaska from 45 to 90 percent o f  total expenditures, with a median o f  78 percent. A IR  used econometric models o f the school personnel labor market to provide a basis for simulations o f the compensation levels that would be required i f  all districts employed comparable teachers, school administrators, and classified personnel. The key is comparability: what are the costs in different parts o f the State o f  Alaska for school personnel with comparable levels o f  experience, education, and other demographic characteristics?
Using Anchorage as the basis for calculation o f  the index values (i.e., setting the Anchorage index to a value o f 1.00), personnel costs range from a low o f  0.93 in Southeast Island School District to a high o f  1.28 in North Slope Borough School District. In other words, the highest-cost district pays, on average, about 28 percent more than Anchorage for comparable personnel, while the lowest-cost district pays about 7

1 The actual values o f  the two indices are presented for purposes o f  comparison in Exhibit 1-6 In Appendix I o f  the report entitled “Alaska School District Cost Study: Volume ll-Thc Technical Report."
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percent less than Anchorage for comparable school personnel. Comparing these two districts to each other, North Slope pays 38 percent more than Southeast Island for comparable personnel.
Energy Cost DifferencesA  second component index, energy cost, is influenced by several factors. Alaska’s significant climate variation across districts affects the consumption o f  fuels and energy required to provide heat to classrooms and school buildings. In addition, the degree o f remoteness o f  each district affects the prices o f  these fuel and energy sources.

The study’s approach to calculating energy costs relies on an engineering computer simulation model. This model requires the development o f  prototype buildings to permit estimation o f the energy requirements to provide heating, cooling, and power for all aspects o f  school and district operations. Each prototype is associated with a specific climate parameter expressed in terms o f  heating degree-davs. The estimated energy consumption levels necessary for the prototype buildings in different climatic zones are then combined with information on the unit energy prices at each school > te throughout Alaska to estimate the cost o f energy services.
The results o f this analysis show a range o f  index values for the cost o f  energy services per square foot from 0.74 in the Juneau School District to 9.31 in the North Slope School District. Typically, the school districts with the highest index values are located within the very cold climate zone, largely represented by the Far North region. High costs in less cold districts can be attributed to the relative costs o f  energy sources faced by these districts.

Costs of Supplies, Materials, and Small Capital itemsThe third component index, supplies, material, and capital equipment, is most influenced by geographic differences in shipping costs. The base prices o f  supplies purchased by districts in different parts o f  the state may vary to some extent because o f volume purchasing, but this difference is small compared to the difference associated with the cost o f  transporting these items from the major centers o f  commerce to the remote areas o f  the state. The costs range from a low o f  1.00 in Anchorage School District to a high o f  6.81 in Pelican City School District.
In general, larger districts (i.e., district", with higher enrollment Figures) tend to exhibit lower costs o f goods. Larger districts are able to purchase items in bulk more easily than smaller districts. Another factor contributing to the lower index values for districts with greater enrollments is their proximity to the suppliers o f  these goods. These districts operate in or near Alaska’s major centers o f  commerce. Transportation costs are
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lower, and competition among suppliers in these centers o f  commerce drives down prices.
Travel CostsThe fourth component index is the cost o f travel. Because o f  the remote locations o f  some schools and communities in Alaska, travel costs can have a significant impact on the expenditures necessary to operate schools in the state. The majority o f  the low-cost districts in this index are city school districts and districts located near Anchorage or in another relatively accessible area o f the state. These districts tend to have veiy low costs associated with travel between the district office and the school(s) in the district. For those districts located near Anchorage, travel costs to Anchorage for statewide training tends to be a relatively low-cost item. Districts located close to a center o f  commerce enjoy low costs for maintenance service travel, resulting in lower cost index values in this travel input index.
Summary of RecommendationsA IR  makes a number o f  recommendations regarding implementation o f  the G C E I:

• Adoption o f  the new G C E I presented in this report.• Improvements and expansion o f  the personnel databases currently collected by A D E E D .• Adoption o f  new data collections on non-personnel items including energy fuels; supplies, materials, and capital items; and travel costs.• Updating the G C E I every 3 to 5 years.• Using a professional economist for the analysis o f  personnel costs.• Phasing in the new index over time to avoid disrupting district budgets.

Pqge lii
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I. IntroductionThe purpose o f  this study is to develop an improved methodology for measuring differences in the cost o f school resources across geographic locations within the State o f Alaska. State policy makers in Alaska have long recognized the importance o f adjusting state education aid for geographic cost differences and, for the past five years, have utilized a cost adjustment index derived from a study conducted by the McDow ell Group (1998). The present study is intended to develop a geographic cost o f education index (GCEI) that will replace the existing cost adjustment used by the State o f  Alaska and provide a more sophisticated approach to measuring cost differences. The application o f  such geographic cost adjustments in state aid is intended to equalize the purchasing power o f  the educational dollar across local school districts.
The costs o f four major categories o f  school inputs are analyzed as part o f this study:

• Personnel services• Energy services• Supplies, materials, and small capital items• Travel (as it affects maintenance services, administrative oversight o f  school operations,district level meetings for professional staff, and statewide professional meetings)
With the exception o f energy services, each o f  these categories includes subcategories o f  inputs for which separate cost indices were calculated. For example, the personnel service index is derived from separate indices for teachers, administrators and other professional staff, and classified staff. Each subcategory is weighted to reflect its relative importance within each school district’s budget.

Combining these subcategories into larger indices requires a technique developed by economists to take into account the substitution between inputs that occurs in response to relative differences in the prices o f the inputs across districts.2 Using this technique, the calculation o f the G C E I value for a district ‘j ’ weights each component cost index by the average o f the budget share allocated to this input by the district ‘j ’ and the Anchorage School District. This weight will subsequently be referred to as the budget share weight. This weighting allows the overall G C E I to reflect the relative amount o f  a district’s budget allocated to each input.
:  For exam ple, as the cosl o f  using external skilled maintenance workers increases relative lo the cost o f  internal maintenance workers (classified employees), one would expect districts to use internal employees more often to maintain the quality and level o f  services.3 T his technique is referred to as a superlative or true cost index. For a more technical discussion, the reader is referred to the work o f Dicw crt (1976) and Caves, Christensen, and Diewcrt (1982). T h e  budget share weight for input T  in district 'j' is defined by (1/2)* *[S(J + S J  where S,j = the budget share o f input T  in district 'j‘ and S,A is the budget share for input 'i' in A nchorage (i.e., district A j .
American Institutes for Research
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The following is an overview o f  the study’s analysis and its results. A  more detailed description o f  the methodology and the assumptions underlying this analysis may be found in a separate document entitled 11 Alaska School District Cost Study, Volume Jl-The Technical Report" (subsequently referred to as the Technical Report).

The A IR  research team worked in close collaboration with a group o f  eight school business officers representing a diverse sample o f  districts from across Alaska. These eight school business officers formed a Technical Working Group (subsequently referred to as the TW G) that provided feedback on components o f  the methodology for this analysis, assistance in the design o f data collection instruments, and support in data collection efforts.
Limitations to the Scope o f the Present StudyIt is important to point out what this study does do and what it does not do. The study develops a cost adjustment index that reflects the variations in the prices paid for comparable school inputs in different geographic locations in the state. However, this study does not address cost differences associated with pupil needs, nor does it address other factors related to the scale and concentration o f district operations. For example, it does not address differences in the levels o f  staff and other non-personnel resources required to meet the different needs o f  students who are from disadvantaged backgrounds, students who are English language learners, or students with physical or mental disabilities. In addition, this study does not address the different administrative staffing requirements that may be associated with operating school districts in remote and sparsely populated regions o f  the state. While the study does address the differential costs o f personnel travel within large remote school districts and does address the costs o f transporting goods within these remote locations, it does not address the increased need for staff that may be required to provide necessary administrative and support services.4
Overview of the ReportSection II presents an overview o f  the results o f  the study, focusing on the range o f  costs represented by the G C E I, Sections III through V I describe the methodology and the results o f  the analysis for each o f the four categories o f  inputs (personnel, energy, supplies and equipment, and travel). Section V II describes the procedure for assigning the budget weights and the calculation
* These additional cost factors related lo the measurement o f  pupil needs and the costs o f  operating districts in sparsely populated and remote regions o f  the stale must be addressed through more comprehensive studies designed to estimate the costs o f  providing adequate educational services in A laska. The previous work done by Chambers and Parrish (1984) represents one model for conducting these kinds o f  studies, w hile a newer proposal for costing out an adequate education in New  Y o rk  State prepared by Cham bers, Sm ith, Parrish, and Guthrie (2002) provides an even more comprehensive and more up-to-date approach to addressing these com plex issues. The newer methodology for measuring adequacy in education focuses more attention on (lie relationship between outcome standards for students and the levels o f  resources necessary to achieve those standards.
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o f the G C E I. Section V III discusses implementation issues and issues related to the utilization and updating o f  the G C E I.
II. Overview of the GCEIBased on the study’s analysis, the purchasing power o f  the educational dollar varies tremendously in the State o f  Alaska. The highest-cost district needs to spend about 1.6 times what the lowest cost district spends in order to provide comparable educational services.

Another way to understand these variations is to select a benchmark district to which all districts can be compared. Following the conventional approach that has been used in Alaska for these kinds o f  studies, we use Anchorage, the largest and most urbanized district in the state, as the benchmark.5 Thus, the value for the G C E I in Anchorage has been arbitrarily set at 1.00.Using Anchorage as the base, the analysis o f  costs reveals that the North Slope Borough School District exhibits the highest cost o f  education, with an index value o f  1.58 (Exhibit I I-1). This means that this district needs to spend about 58 percent more than the Anchorage School District to provide comparable educational services lo the students it serves.
On the other end o f the spectrum is the Matanuska-Susitna Borough School District, with an index value o f 0.99. This means that Matanuska-Susitna needs to spend about 1 percent less than the Anchorage School District to provide comparable educational services.

5 In most studies, the district attended by the average student is used as the benchmark school district. This is so that the G C E I , when applied to state aid allocations, will have no impact on the overall amount o f  aid to be allocated. That is, the G C E I  would be neutral with respect to the total allocation o f  state education aid. In these situations, the district attended by the average student, which is in actuality a fictitious district that has been created purely for statistical purposes, is assigned a G C E I  value o f  1.00. In the case o f  A laska, state policy makers have chosen to scale everything to Anchorage, which is far and away the largest school district in the state.
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Exhibit 11-1. A  GCEI for Alaska School Districts

N O T E S  T O  E X H I B I T :  The districts listed 011 the vertical axis in this diagram are sorted in ascending order according to the value o f  the geographic cost-of-education index (G C E I) , with the lowest on top.
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Organizing the school districts by region (Exhibit II-2) reveals that the highest-cost districts in Alaska are located in the Far North (with average G C E Is  o f 1.38) and the Southwest (with average G C E Is o f 1.31). The lowest-cost districts in the state are located in the Southeast. A s discussed later in this report, the factor behind these numbers appears to be the impact o f  the degree o f  districts’ remoteness on personnel salaries, transportation costs for goods and services, and travel costs for district staff. In addition, climatic factors have a significant impact on the cost o f energy sendees. The attractiveness o f  living in the urban centers o f  Alaska in terms o f access to shopping, medical services, and other cultural amenities clearly plays a role in personnel costs.
Exhibit 11-2. Variations in the Geographic Cost of Education Index by Region

Region

Number
of

Districts Mean
Standard
Deviation Minimum MaximumStatewide 53 1.20 0.17 0.99 1.58

Far North 10 1.38 0.15 1.16 1.58
Interior 3 1.09 0.00 1.08 1.09South Central 9 1.11 0.11 0.99 1.29
Southeast 17 1.07 0.06 1.00 1.20
Southwest 14 1.31 0.11 1.13 1.49

Exhibit II-3 compares the G C E I derived from this study with the education cost adjustment that is the current law in Alaska. Districts are in ascending order according to the A IR  G C E I calculated in the present study. Differences between these cost index values may reflect a combination o f  methodology differences and changes in the costs o f  educational services since the last cost index was calculated. The largest differences are most likely attributable to methodological differences underlying the two studies’ calculations.6 The range, standard deviation, and mean values o f  the G C E I and the current Alaska cost index are quite similar. The A IR  G C E I ranges from a low o f  0.99 to a high o f  1.58, while the range o f  the current Alaska cost adjustment is from 1.00 to 1.74. The standard deviation o f the A IR  G C E I is 0.17, and the standard deviation o f  the current adjustment is 0.21. Moreover, the correlation between the A IR  G C E I and the Alaska cost index is 0.91.
6 The actual values o f  the two indices arc presented for purposes o f  comparison in Exhibit 1-6 In Appendix I o f  this report.
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Exhibit 11-3. Current Alaska Index Compared to the AIR GCEI

D onalt B o ro u g h  

K a k e  C ity  

D elh i G re e ly  

H y d a b u rg  C ity  

H o o n a h  C rty 

K o d iak  Is la n d  B o ro u g h

D iik n g h a m  O ty

P e l ic a n  C .ty

C o p p e r  R ivo r

N o m e  C ity

Y ik u t i l City
N e n a n a  Crly 

B risto l B a y  B o ro u g h

U n a la s k a  C ity

C h a th a m  R e g io n  

K u sp u k

K a s h u n a m iu l

G a io n a  C»ty

S o u th w e s t  R e g io n  

S a in t  M a ry *  C ity

A la sk a  G a te w a y

T a n o n a  C ity

P n b tio l Is la n d

Chugach

L o w er K u sk o k w im

L o w er  Y u k o n

Id ita ro d  A re a

Y u k o n  K o y u k u k

A le u tian  R e g io n  

L ak o  A n d  P e n in s u l a

Y u k o n  F la ts

N o rth w e s t A rc tic  

A le u tia n s  E a s t  B o ro u g h

B e r in g  S lra it  

N o rth  S lo p e  B o ro u g h

M a ia n u s k a -S u s i tn o  B o ro u g h  

S k a g w a y  C ity  

A n c h o r a g e  

A ly e sk a  

W ra n g e ll  C ity  

P e lo is b u r g  Crty 

K e tch ik a n  G a te w a y  B o ro u g h  

J u n e a u  B o ro u g h  

M t. E d g o c u m b o  

A r n o t ta  Is la n d  

K a n a i P e n in s u l a  B o ro u g h  

H a m e s  B o ro u g h  

S itk a  B o ro u g h  

K la w o c k  Crty 

V ak Je c  O ty  

S o u t h e a s t  Is la n d  

C o r d o v a  Crty 

F a irb a n k s  N o rth  S t a r  B o ro u g h  

C ra ig  Crty

O Current Alaska Cost Index □  AIR Index Value

American Institutesfor Research



Alaska School District Cost Study Final Report

However, there are a number o f  districts that exhibit significant differences between the two index values. Nine districts exhibit a difference o f 0.15 or more (positive or negative) and 17 districts exhibit a difference o f  0.10 or more. A  difference o f 0.01 means a one-percent difference relative to the benchmark district o f  Anchorage. For example, the Aleutian Region district exhibits a G C E I o f  1.46, while the current Alaska cost index is 1.74, a difference o f  0.28. In addition, the Denali Borough, Kuspuk, Nome City, Pelican C ity, Southwest Region, Tanana City, Yukon Flats, and Yupiit School Districts exhibit G C E I values that differ by 0.15 or more from the current values.
On the other hand, slightly more than 70 percent (38) o f  the districts exhibit a G C E I with a less than 0.10 difference from the current Alaska cost index. Forty-four percent (24) o f  the school districts in Alaska exhibit less than a 0.05 difference from the current Alaska cost index.
The next few sections present separate discussions o f the four major components o f  the overall G C E I.

III. Personnel Costs

The MethodologyBecause expenditures on school personnel dominate school district budgets, previous research on geographic cost differences in education has focused on analysis o f  labor markets for school personnel.7 This has led to a growing recognition among education policy makers nationwide that districts in different parts o f a state face different conditions in local labor markets, and that these conditions impact the ability o f local school districts to recruit and employ comparable school personnel.
Many schools in Alaska are located in remote regions o f  the state, creating challenges in recruiting and employing professional school personnel. Costs o f  living are higher in the remote regions o f the state because the cost o f transporting consumer goods and services to these communities results in higher prices. In addition, access to cultural amenities and to shopping and medical facilities is more difficult in remote communities than it is in more urban areas such as Anchorage or Fairbanks. The degree o f  isolation can be significant, particularly during winter months, because o f  the time required to reach the more urban centers o f  the state. A ll o f  these factors impact the compensation (salaries and benefits) that must be paid to attract comparable school personnel.
This study addresses these personnel, cost differences through sophisticated econometric models o f  the labor market for school personnel. The study goes beyond simply using average

7 For a summary o f  the early work done on this topic see Cham bers (1981 a).
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wages or annual salaries; the analysis starts by examining all o f the factors that are associated with variations in school personnel. For example, the econometric model includes personal characteristics, characteristics o f  job assignments, and characteristics o f  the schools, districts and regions in which school personnel live and work. Because o f  differences in the labor markets for subcategories o f personnel, separate statistical analyses were conducted for teachers, school administrators, and classified personnel.
These econometric labor market models for school personnel then provide the basis for a series o f  simulations o f the compensation levels that would be required i f  all districts employed 

comparable teachers, school administrators, and classified personnel. The key is comparability: what are the costs in different parts o f the State o f  Alaska for school personnel with comparable levels o f experience, education, and other demographic characteristics?
The ResultsA s one would expect, school personnel costs play a major role in explaining the variations in the overall costs o f education across local school districts. The school personnel category accounts for a major portion o f school district budgets, ranging in Alaska from 45 to 90 percent o f total expenditures, with a median o f 78 percent.

Exhibit III-1 shows the personnel cost differences among Alaska’ s school districts. This graph displays the district personnel index values, with the lowest at the top and the highest at the bottom. Using Anchorage as the basis for calculation o f  the index values (i.e., setting the Anchorage index to a value o f  1.00), personnel costs range from a low o f  0.93 in Southeast Island School District to a high o f 1.2S in North Slope Borough School District. In other words, the highest-cost district pays, on average, about 28 percent more than Anchorage for comparable pe-sonnel, while the lowest-cost district pays about 7 percent less than Anchorage for comparable school personnel. Comparing these two districts to'each other, North Slope pays 38 percent more than Southeast Island for comparable personnel.
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Exhibit 111-1: Personnel Cost Index
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Exhibit III-2 displays the descriptive statistics associated with the personnel cost differences for various regions o f the state. School districts located in the Southwest and Far North regions o f the state exhibited the highest average costs while the districts located in the Southeast were among the lowest-cost districts in the state. In terms o f  distance from the nearest center o f commerce, personnel costs generally were higher for the districts furthest (500 miles or more) from a major center o f  commerce, with an average index o f  1.16 (16 perc nt above Anchorage).
Exhibit 111-2. Descriptive Statistics for Personnel Cost Indices By Region8

District Characteristics
N Mean

Standard
Deviation

Minimum Maximum

Region of the stateStatewide 53 1.03 0.07 0.93 1.28Far North 10 1.08 0.09 0.98 1.28Interior 3 1.02 0.03 0.99 1.05South Central 9 1.01 0.03 0.97 1.05Southeast 17 0.98 0.03 0.93 1.02Southwest 14 1.09 0.05 1.02 1.20

Distance from the nearest
center of commerce*Statewide 53 1.03 0.07 0.93 1.28Less than 10 miles 6 1.00 0.04 0.93 1.05At least 10 miles 4 0.99 0.03 0.96 1.02At least 50 miles 12 0.97 0.02 0.94 1.00At least 100 miles 23 1.04 0.04 0.98 1.12At least 500 miles 8 1.16 0.07 1.06 1.28*The centers o f  com m erce used for this analysis include Anchorage, Fairbanks, Ju n eau , Ketchikan, and Kodiak
IV. Costs of Energy Services

The MethodologyThere are several factors that influence each district’s energy costs. Alaska’s significant climate variation across districts affects the consumption o f  fuels and energy required to provide heat to classrooms and school buildings. In addition, the degree o f  remoteness o f  each district
8 Dala sources: Teacher dala from regression analysis for teacher salaries and benefits. Administrator data from tobit model for administrators. Classified personnel data from regression analysis for classified personnel salaries.
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affects the prices o f these fuel and energy sources. Also, some districts may operate older school buildings that require more fuel or energy to maintain similar comfort levels within classrooms.
The study’s approach to calculating energy costs relies on an engineering computer simulation model. This model requires the development o f  prototype buildings to permit estimation o f  the energy requirements to provide heating, cooling, and power for all aspects o f school and district operations. The A IR  research team (including SB W  Consulting engineers) consulted with officials in the Alaska Department o f  Early Education and Development (A D EED ), the T W G , and the Anchorage School District to develop a series o f  prototype school buildings. Each prototype building encompasses a set o f  structural and operational characteristics o f  school buildings including square footage; the allocation o f  square footage among end uses (classroom and office space); the levels o f  insulation in the walls and ceilings; the heating, ventilation, and air conditioning systems; the lighting and equipment power densities; and the hours o f operation. In addition, each prototype is associated with a specific climate parameter expressed in terms o f  heating degree-days.

The parameters that define each prototype are entered into an engineering simulation model to estimate the energy consumption levels required in the different climatic regions o f  the state. Part o f  this model also simulates the different efficiency levels o f  alternative sources o f energy such as natural gas, electricity, fuel oil, wood, and liquid propane. The results o f  these prototype simulations serve as points from which equations are calculated to capture each school’s individualized projected energy consumption, given its specific heating degree-days and fuel type used for each end use.
Finally, the estimated energy consumption levels necessary for the prototype buildings in different climatic zones are combined with information on the unit energy prices at each school site throughout Alaska to estimate the cost o f  energy services. With the assistance o f  the T W G , the A IR  research team collected data on these price levels for each school site from the school district offices. Energy costs were calculated at the school building level and aggregated to the district level using the square footage o f school buildings at each site as weights.

The ResultsThe results o f  this analysis (Exhibit 1V-1) show a range o f  index values for the cost o f energy services per square foot from 0.74 in the Juneau School District to 9.31 in the North Slope School District. Typically, the school districts with the highest index values are located within the very cold climate zone, largely represented by the Far North region. High costs in less cold districts can be attributed lo the relative costs o f  energy sources faced by these districts. For example, energy prices per B T U  (British Thermal Unit) within the Bristol Bay School District
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were second only to the North Slope Borough School District.9 This resulted in a relatively high index value for Bristol Bay that was not caused by climate. For the North Slope Borough School District, it is clear that the combination o f  an extremely cold climate and the highest energy costs give this district the highest index value. It is likely that a significant component o f  these differences in energy prices can be attributed to variations in the cost o f  transporting fuels to the different school sites.
Located near the Bristol Bay School District is the Dillingham City School District. Unlike its neighbor, Dillingham has a low energy cost index value. While Dillingham is still in a high-cost area for energy prices, schools in the Dillingham School District generate their own electricity and use the waste heat to heat their schools, thereby saving a substantial amount o f money. This is also reflected in their assigned budget weight for energy, which is among the lowest in the state at 6 percent o f  the total operating fund.

9 A  reccnl report entitled “ Bristol B ay , A laska, Com prehensive Econom ic Developm ent Strategy”  highlights the high cost o f  energy in the region and can be found on the Department o f  Com m erce and Econom ic Development website at: htln.7Avww.dccd.stale.ak.us/cbd/oedo/nubs/BBNA  C E D S 2 0 0 2 .p d f
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Exhibit IV-1. Energy Cost Index
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Exhibit IV-2 reveals that geographic location plays a significant role in the energy index values. Those districts located in the Far North region typically face a climate harsher than the rest o f  the state, and the cost o f  transporting fuel supplies here can also be much higher. Outside
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o f the Far North region, the highest-cost districts tend to be in the Southwest region, where they may also face high costs for uansportation o f  fuel. Schools located in the Far North region tend to have more efficiently insulated school buildings than school districts in other regions, but the fact remains that they face higher costs to heat their buildings.
Exhibit IV-2. Comparison of Energy Index Values by Region

Region N Mean
Standard
Deviation Minimum Maximum

Statewide 53 2.65 1.64 0.74 9.31

Far North 10 4.54 2.09 1.81 9.31

Interior 3 1.87 0.40 1.61 2.33

South Central 9 1.80 0.86 1.00 3.79

Southeast 17 1.79 1.13 0.74 4.62

Southwest 14 3.08 1.06 1.31 4.97

V. Costs of Supplies, Materials and Small Capital Items

The MethodologyShipping cost is the major factor underlying cost differences in supplies, materials, and capital equipment across local schools and districts in Alaska. The base prices o f  supplies purchased by districts in different parts o f  the state may vary to some extent because o f volume purchasing, but this difference is small compared to the difference associated with the cost o f transporting these items from the major centers o f  commerce to the remote areas o f  the state. After extensive deliberations between the T W G  and the A IR  research team, a limited set o f items was selected to represent the purchases o f school districts. This set o f items reflects the impact o f transportation costs on the final prices paid.
The index developed for this portion o f  the G C E I is based on variations in the prices paid across the state for one case (10 reams) o f  white copier paper (8.5” by 11” ) and one 4 ’ by 5’ windowpane. A IR  obtained this price information with a district questionnaire that requested information for each o f the schools within the district. The total cost o f  the items reflects not only the cost o f  the item itself, but also the shipping and storage costs incurred for delivery o f  the item to the specific school site. The ream o f  copier paper was chosen as a proxy for instructional supplies, such as textbooks, and also for office supplies consumed by administrators. The windowpane represents the cost o f  bulky items that would commonly be purchased out o f  capital outlay expenditures. For districts located in the Far North region, this was usually a triple-paned
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window, while schools in less harsh climates more often purchased single- or double-paned windows.

The district questionnaire took into account the fact that using only one method o f  transportation is not feasible for some districts. For example, districts located above the Bering Strait will not always be able to ship goods by barge. The questionnaire asked for the percentage o f time an alternative shipping method was utilized for each school site. A ll calculations were made at the school level and then aggregated to the district level by pupil enrollment weights.
The ResultsExhibit V - l  displays the aggregate cost index for supplies, materials, and small equipment items. The districts are sorted in order from lowest to highest cost. The costs range from a low o f  1.00 in Anchorage School District to a high o f  6.81 in Pelican City School District.

Exhibit V-2 shows the relationship between the cost o f  goods and district size (measured by enrollment). In general, larger districts tend to exhibit lower costs o f  goods. Larger districts are able to purchase items in bulk more easily than smaller districts. Another factor contributing to the lower index values for districts with greater enrollments is their proximity to the suppliers o f  these goods. These districts operate in or near Alaska’s major centers o f commerce. Transportation costs are lower, and competition among suppliers in these centers o f  commerce drives down prices.
These trends do not hold true for all districts. Chugach and Chatham School Districts are relatively close to Anchorage and Juneau, respectively. However, they have index values above the average value in this input category. Both districts reported high transportation costs, as did Pelican City School District. A ll reported prices o f goods were verified for accuracy with the respondent by the data collectors at A IR  and by representatives'from A L A S B O . Any corrections necessary were made, and the remaining data have been deemed accurate.
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Exhib it V-1: Index fo r the Cost o f Supplies, Materials, and Small Capital
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Exhibit V-2. Comparison of Total Goods Index Values by District Enrollment

Region N Mean
Standard
Deviation Minimum Maximum

Statewide 53 2.05 0.94 1.00 6.81

0 to <250 13 2.50 1.53 1.08 6.81

250-999 25 1.98 0.52 1.16 3.08

1000-2499 6 2.19 1.00 1.22 4.09

2500-9999 6 1.69 0.27 1.46 2.15

10,000+ 3 1.18 0.16 1.00 1.28

VI. Costs of Travel

The MethodologyBecause o f  the remote locations o f  some schools and communities in Alaska, travel costs can have a significant impact on the expenditures necessary to operate schools in the state. Travel cost affect the cost o f  maintenance services, itinerant instructional services, professional development activities, administrative oversight o f  school activities, and statewide meetings for professional staff. The distances o f  the district offices from the centers o f  trade impact access to skilled maintenance personnel and technicians.
With the advice o f  the T W G , the A IR  research team estimated the cost o f a specified service call by a skilled technician. The cost included the amount o f  time for the call (16 hours), the cost o f  the time required to travel to the school site, and the'cost o f  transportation, lodging (where necessary), and meals. The rate for the service technician was based on the Anchorage rate adjusted to the nearest center o f  trade. For schools located in a center o f  trade, there was generally no cost associated with travel time. The cost o f  transportation was based on the mode o f transportation most commonly used between the school site and the corresponding center o f trade (i.e., airfare for air travel, or mileage reimbursement for automotive travel). Lodging and meals were set at $150 per day.
Travel costs associated with itinerant services and other services necessitating trips between the district office and the school site were estimated based on the appropriate mode o f transportation and whether or not such travel was commonly associated with an overnight stay (common in some remote locations because o f  limited schedules o f carriers). The data on the modes o f  transportation and the common airfares paid for travel were gathered through the questionnaires administered during the data collection process. Similarly, travel for statewide
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meetings was based on the cost o f  transportation, lodging, and meals for a trip to Anchorage from each o f  the school sites.

A ll travel costs and the costs o f the maintenance services were assigned to the school site and aggregated to the district level based on the relative enrollment o f  the school. The three subcomponents o f travel were aggregated into a single index for travel using the appropriate budget share weights described earlier.
The ResultsThe majority o f the low-cost districts in this index are city school districts and districts located near Anchorage or in another relatively accessible area o f  the state. These districts tend to have very low costs associated with travel between the district office and the school(s) in the district. For those districts located near Anchorage, travel costs to Anchorage for statewide training tends to be a relatively low-cost item.

Districts located close to a center o f  commerce enjoy low costs for maintenance service travel, resulting in lower cost index values in this travel input index. This is evidenced in Exhibit V II-2 , as there is a general trend o f  higher index values associated with travel in the more remote districts o f the slate.
Exhibit VII-3 reveals that districts in the middle ranges o f  enrollment (i.e., between 1,000 to 2,499 students) have the highest costs o f  travel relative to smaller or larger districts. This can be confirmed intuitively: districts with the highest enrollment numbers are located in areas where they have easier access to travel and readily available maintenance services, combined with a concentration o f  schools near the district office. Districts comprising the lowest enrollment category tend to be city school districts, making travel cost between schools and the district office almost negligible. However, the average travel index value for these schools is higher than for the largest district enrollment category. Since some small districts are in remote areas o f  the state, they will have higher travel index values associated with them. Districts with mid­range enrollments usually span a large area and can be in very remote areas o f  the state, thus generating higher index values for the districts in these categories.
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Exhibit VI-1. Index fo r the Cost o f Travel
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Exhibit VI-2. Comparison of Total Travel Index Values by Distance

Region N Mean
Standard
Deviation Minimum Maximum

Statewide 53 3.51 3.78 1.00 17.18

Less than 10 miles 6 1.42 0.65 1.00 2.72

At least 10 miles 4 1.29 0.09 1.22 1.39

At least 50 miles 12 2.01 1.36 1.06 5.48

At least 100 miles 23 4.06 3.96 1.03 15.10

At least 500 miles 8 6.82 5.43 1.36 17.18

Exhibit VI-3. Comparison of Total Travel Index Values by District Enrollment

Region N Mean
Standard
Deviation Minimum Maximum

Statewide 53 3.51 3.78 1.00 17.18

0 to <250 13 2.62 1.52 1.08 5.48

250-999 25 3.35 3.54 1.03 15.10

1000-2499 6 8.10 6.56 1.06 17.18

2500-9999 6 2.66 2.81 1.04 8.26

10.0001 3 1.14 0.13 1.00 1.22

VII. Overall Geographic Cost o f Education IndexThis project has undertaken a comprehensive analysis to address the various factors that affect the ability o f districts in Alaska to access comparable school resources in the different regions o f the state. The end product is a geographic cost-of-education index (GCEI), which addresses the following question:
How much more or less does it cost to recruit and employ comparable school personnel (i.e., 
teachers, administrators, and classified personnel); and to pay for comparable energy 
services (i.e., beating, lighting and power); comparable supplies, materials, and small 
capital equipment; and travel costs as they affect maintenance and operations, itinerant 
services, professional development, administrative oversight, and statewide professional 
meetings in different geographic locations around the state?
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The G C E I is a cost adjustment index that permits translation o f  nominal dollar values into real dollars o f purchasing power for school resources and services. It can be used to provide equal purchasing power by adjusting funding levels for individual school districts.
Determination of Budget Shares and Application of the Index ValuesTo calculate the G C E I, the A IR  research team first needed to estimate the budget shares allocated by each district for each o f the inputs. A IR  utilized audited budget data provided by the A D E E D . The budget shares were calculated based on the “ operating budget”  reported in the audited budget files. The operating budget data are organized into a matrix by function and object o f expenditure. The assignment o f  each function and object cell in the budget matrix is presented in the Technical Report for this project. Once the budget cells were assigned to a component cost index, A IR  calculated the index values for the four categories o f  inputs: personnel, energy, goods, and travel. A  final overall G C E I was then calculated using the aggregate budget shares for each o f these four categories o f inputs. Exhibit VII-1 shows how each o f the index values for the four major categories o f  inputs contributes to the overall G C E I. This exhibit reflects the overall contribution o f  each o f the four input categories based on two elements: (a) the relative costs (i.e., reflected by the component geographic cost index) and (b) the relative budget weights (i.e., each district’s budget share averaged with that o f  Anchorage for each input category). To arrive at the overall G C E I, one needs simply to multiply the four input category values in the exhibit together.
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E X H IB I T  V ll- l( a ) . G C E I  Values and the Relative Im pact o f the Four Com ponent Indices
District Name
Alaska Gateway 1.28
Aleutian Region 1.46
Aleutians East Borough 1.49
Anchorage 1.00
Annette Island 1.03
Bering Strail 1.55
Brislol Bay Borough 1.19
Chatham Region 1.20
Chugach 1.29
Copper River 1.15
Cordova City 1.07
Craig City 1.09
Delta Greely 1.09
Denali Borough 1.09
Dillingham City 1.13
Fairbanks North Star Borough 1.08
Galena City 1.26
Haines Borough 1.03
Hoonah Cily 1.12
Hydaburg Cily 1.10
Iditarod Area 1.40
Juneau Borough 1.02
Kake City 1.09
Kashunamiut 1.25
Kenai Peninsula Borough 1.03
Ketchikan Galeway Borough 1.01
Klawock City 1.04
Kodiak Island Borough 1.12
Kuspuk 1.21
Lake And Peninsula 1.46
Lower Kuskokwim 1.39
Lower Yukon 1.40
Matanuska-Susitna Borough 0.99
Nenana City 1.17
Nome Cily 1.16
North Slope Borough 1.58
Northwest Arctic 1.48
Pelican Cily 1.14
Petersburg City 1.01
Pribilof Island 1.29
Saint Marys City 1.28
Sitka Borough 1.03
Skagway City 1.00
Southeast Island 1.07
Southwest Region 1.26
Tanana City 1.29
Unalaska City 1.19
Valdez City 1.05
Wrangell City 1.00
Yakulat City 1.17
Yukon Flats 1.46
Yukon Koyukuk 1.44
Yupiit 1.31

Personnel Energy Travel Goods
Contribution Contribution Contribution Contribution

1.04 1.15 1.03 1.04
1.16 1.08 1.11 1.06
1.10 1.08 1.23 1.03
1.00 1.00 1.00 1.00
1.02 0.98 1.01 1.02
1.10 1.12 1 22 1.04
1.02 1.08 1.05 1.02
0.96 1.10 1.07 1.06
0.99 1.03 1.16 1.10
1.01 1.05 1.02 1.06
1.01 1.03 1.01 1.02
0.99 1.03 1.05 1.02
0.99 1.05 1.01 1.03
1.00 1.04 1.02 1.03
1.05 1.04 1,01 1.02
1.04 1.02 1.01 1.01
1.04 1.08 1.02 1.11
0.97 1.03 1.01 1.02
0.96 1.12 1.02 1.02
0.99 1.01 1.02 1.07
0.99 1.19 1.14 1.03
1.01 0.99 1.01 1.02
0.98 1.06 1.04 1.01
1.07 1.06 1.04 1.06
0.98 1.01 1.02 1.02
1.01 0.98 1.00 1.02
0.97 1.04 1.01 1.02
1.02 1.04 1.03 1.03
1.05 1.04 1.06 1.05
1.02 1.17 1.16 1.06
1.10 1.09 1.12 1.04
1.08 1.09 1.12 1.06
0.98 1.00 1.01 1.01
0.99 - 1.03 1.01 1.14
1.05 1.06 1.01 1.02
1.23 1.15 1.09 1.02
1,13 1.16 1.12 1.01
0.95 1.01 1.00 1.18
0.98 1.02 1.00 1.01
1.13 1.02 1.07 1.05
1.03 1.10 1.04 1.08
1.00 1.00 1.00 1.03
0.95 1.03 1.01 1.01
0.94 1.01 1.07 1.06
1.04 1.08 1.06 1.06
1.01 1.20 1.01 1.04
1.09 1.04 1.02 1.03
1.01 1.03 1.00 1.02
0.98 1.00 1.02 1.01
0.99 1.09 1.06 1.03
1.02 1.26 1.08 1.06
1.06 1.18 1.11 1.04
1.05 1.07 1.08 1.08
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E X H IB I T  V ll- i( b ) . G C E I  Values and the Budget W eights o f the Four Com ponent Indices
District Name GCEI

Personnel 
Budget Weight

Energy 
Budget Weight

Travel Budget 
W eigh t___

Goods Budget 
Weight____

Alaska Gateway 1.28
Aleutian Region 1.46
Aleutians East Borough 1.49
Anchorage 1.00
Annette Island 1.03
Bering Strait 1.55
Bristol Bay Borough 1.19
Chatham Region 1.20
Chugach 1.29
Copper River 1,15
Cordova City 1.07
Craig City 1.09
Delta Greely 1.09
Denali Borough 1.09
Dillingham Cily 1.13
Fairbanks North Star Borough 1.08
Galena City 1.26
Haines Borough 1.03
Hoonah City 1.12
Hydaburg City 1.10
Iditarod Area 1.40
Juneau Borough 1.02
Kake City 1.09
Kashunamiut 1.25
Kenai Peninsula Borough 1.03
Ketchikan Gateway Borough 1.01
Klawock City 1.04
Kodiak Island Borough 1.12
Kuspuk 1.21
Lake And Peninsula 1.46
Lower Kuskokwim 1.39
Lower Yukon 1.40
Matanuska-Susitna Borough 0.99
Nenana City 1.17
Nome City 1.16
North Slope Borough 1.58
Northwest Arctic 1.48
Pelican City 1.14
Petersburg City 1.01
Pribilof Island 1.29
Saint Marys City 1.28
Silka Borough 1.03
Skagway Cily 1.00
Southeast Island 1.07
Southwest Region 1.26
Tanana City 1.29
Unalaska City 1.19
Valdez City 1.05
Wrangell City 1.00
Yakutat Cily 1.17
Yukon Flats 1.46
Yukon Koyukuk 1.44
Yupiit 1.31

0.81
0.79
0.79
0.87
0.85
0.80
0.82
0.83
0.77
0.81
0.84
0.82
0.84
0.82
0.84
0.880.66
0.87
0.81
0.75
0.78
0.89
0.82
0.81
0.84
0.86
0.84
0.86
0.83
0.77
0.84
0.83
0.88

0.70
0.85
0.84
0.79
0.79
0.85
0.81
0.79
0.87
0.82
0.83
0.81
0.78
0.83
0.87
0.85
0.83
0.75
0.78
0.80

0.04 0.11 0.05
0.06 0.05 0.08
0.08 0.07 0.05
0.04 0.04 0.05
0.05 0.06 0.04
0.06 0.08 0.05
0.06 0.07 0.04
0.04 0.08 0.04
0.08 0.07 0.09
0.05 0.06 0.08
0.05 0.06 0.05
0.07 0.04 0.05
0.05 0.06 0.05
0.04 0.08 0.06
0,05 0.05 0.05
0.04 0.04 0.04
0.06 0.07 0.20
0.03 0.06 0.03
0.07 0.07 0.05
0.05 0.06 0.12
0.05 0.11 0.06
0.04 0.04 0.04
0.06 0.07 0.04
0.04 0.06 0.08
0.07 0.05 0.04
0.03 0.06 0.05
0.04 0.07 0.04
0.03 0.06 0.05
0.04 0.08 0.04
0.06 0.10 0.06
0.05 0.07 0.05
0.04 0.08 0.04
0.03 0.05 0.04
0.04 0.06 0.19
0.04 0.07 0.04
0.04 0.06 0.06
0.06 0.09 0.05
0.04 0.06 0.09
0.03 0.07 0.04
0.05 0.07 0.06
0.05 0.07 0.07
0.04 0.04 0.04
0.04 0.06 0.07
0.06 0.06 0.05
0.05 0.07 0.07
0.03 0.12 0.05
0.04 0.07 0.05
0.03 0,05 0.04
0.04 0.05 0.05
0.05 0.07 0.05
0.05 0.14 0.06
0.06 0.10 0.05
0.06 0.05 0.07
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VIII. Recommendations and Im plementationThis section presents six recommendations to the Alaska State Legislature (A SL) based on this report. In each case, the recommendation is followed by a discussion o f some o f  the details associated with implementation.
R E C O M M E N D A T IO N  1: Adopt a New Cost A djustm ent. The ASL should replace the 
current Alaska cost index for education with the new AIR GCEI.

The purpose o f this report has been to produce a G C E I that can be used to adjust nominal distributions o f  state aid to reflect real purchasing power for the individual school districts in Alaska. The G C E I produced in this report is intended to replace the previous cost adjustment developed by the M cDow ell Group more than five years ago. A  major difference between the A IR  and M cDow ell studies is that, while both rely to some degree on existing information about educational spending patterns in Alaska School Districts, the A IR  G C E I applies a methodology that goes beyond simply reflecting current spending behavior by school district:. The A IR  G C E I includes only those factors that are beyond the control of local school district decision makers.

R E C O M M E N D A T IO N  2: Im prove Personnel Databases. The ASL should direct theADEED 
to improve and maintain the quality of the school personnel data systems in order to permit 
utilization of the hedonic wage model for updating the personnel components of the GCEI in the 
future. Specifically, this recommendation includes the following components:

(a) Improve the quality o f the current Certified Staff Assignment Reporting (CSARJ 
system by running routine auditing checks on the files to ensure that information 
reported on individual personnel are accurate.

(b) Convert the current data collected on certification for school personnel into an 
electronic form that is capable of being merged with the CSAR files.(c) Develop a data system similar in structure to the CSAR for classified staff (e.g., 
paraprofessionals, clerical support staff, custodial and skilled maintenance staff, and 
technical or managerial staff) so that these data may also be utilized for analysis of 
patterns of compensation using the hedonic wage method.

Two categories o f  variables are necessary for the analysis o f personnel compensation: the 
personal qualifications and job assignment characteristics and the cost factors. The first group o f variables includes those that we want to control for (hold constant) in the simulations necessary to calculate the per onnel cost indices. However, it is important to have as many control variables as possible that might impact the patterns o f  employment o f  diffeient categories o f school personnel. While the current Certified Staff Accounting Report (C SA R ) was sufficient for the analysis in this project, A IR  believes that there are some improvements that A D E E D
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could make in its data collection procedures that would improve the quality o f  the database and analysis o f personnel compensation,

First, A IR  suggests that A D E E D  be charged with responsibility for maintaining and auditing the personnel files for accuracy. Data-checking routines should be put in place to examine changes over time and to search for inconsistencies in the information reported to A D E E D . During the course o f the analysis, A IR  discovered some inconsistencies in the way data were reported for the same school district employees over time. For example, experience levels o f  the same employees over time sometimes decreased, and the birth dates for the same employees differed over time. I f  these data are to be used as the basis for future analysis o f  personnel compensation, it is important that they accurately reflect employee qualifications. It should be noted that i f  districts are informed that these personnel data will be used in the future to determine school funding distributions, they will be more likely to spend the time to ensure the accuracy o f  the records.
Second, A IR  recommends that the A D E E D  consider using the certification applications o f teachers to create electronic records o f teacher examination test scores and colleges attended, both o f  which are on the applications. The test scores and the data on the colleges could be used by analysts to determine the average selectivity or quality o f  the colleges attended as a proxy for quality o f the individuals who are employed by public schools. A D E E D  should also consider reorganizing the C S A R  to permit analysts to ascertain the percentage o f  teacher assignments for which each teacher is appropriately or lully certified. A D E E D  should also attach a unique identifier to each certified employee, so that they may be more easily tracked throughout the years. These changes would provide a stronger and more comprehensive set o f personal qualifications that would help in the analysis o f  variations in personnel compensation.

Third, given the differences in the labor markets for classified and certified personnel,A IR  recommends that A D E E D  consider implementing a data collection for classified personnel similar to the one for certified personnel, adapted to the needs o f  that population o f  employees. Such a data collection should gather some o f the following data elements, permitting future analyses to control more accurately for qualifications o f classified staff:
• Identification codes to permit tracking o f personnel over time• Compensation in the form o f  hourly wage rates• Job title (e.g., school secretary, custodian, skilled maintenance, teacher aide)« Total hours o f  work per week and per year• Educational preparation (e.g., high school diploma, vocational training in a relevant field)• Years o f  experience in this type o f work• Years working for the present district• Date o f  birth
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• Gender• Race-ethnicity

While A IR  collected some o f these data during this project, it was clear that many districts did not keep all o f  this information in an easily accessible form. Establishing such a regular and periodic data collection would provide the state with a valuable source o f information about staffing o f public schools and a source o f  data that could be used to analyze patterns o f compensation for updating the G C E I. Having data that would allow tracking these patterns over time would allow A D E E D  to determine the stability o f  these patterns o f variation, which is currently not possible given the single year o f  data collected for the present study. We do not know the extent to which turnover might be a factor in analyzing the patterns o f compensation o f  classified personnel, as there were no time series data that would allow us to determine turnover rates as we were able to do for certified personnel.
R E C O M M E N D A T IO N  3: A dopt D ata Collection on Non-Personnel Elem ents. AIR
recommends that the ADEED develop regular and periodic data collections to gather 
information on the prices of energy sendees; the prices of certain supplies, materials, and small 
capital equipment; and the prices of travel between the schools and district office and the district 
office and Anchorage.

While some o f the factors that affect the costs o f  non-personnel inputs will not change substantially (if at all) over time, there are a number o f  factors that may be subject to change on a year-to-year basis. For example, it is expected that the following elements involved in the calculation o f the non-personnel cost indices will be subject to change over time:
• prices o f  energy sources (e.g., heating oils or utility rates)» airfare or other travel costs used to determine the cost o f  traveling between the school sites and the district office and between the district office and Anchorage or other centers o f commerce• delivered prices o f  the selected items used to estimate the relative cost o f  transporting goods to the districts from the centers o f  commerce

A IR  suggests that the A D E E D  adapt the A IR  data collection instruments for collecting some o f the critical elements used as part o f the analysis contained in this report. The procedures A IR  utilized for the current project are relatively efficient and could easily be adapted with the help o f school business officers such as those who served on the T W G  for this project.
A  key ingredient to the success o f this kind o f  data collection is establishing each component as a standard part o f  the reporting system by A D E E D . A D E E D  should expect a 100

Page 26 American Institutes fo r Research



A laska School District Cost Study F ilia l Report
percent response for maintaining and updating the G C E I , and district officials will adapt their own database systems to facilitate their ability to respond to such requests for data.
R E C O M M E N D A T IO N  4: Frequency o f Updates. AIR recommends that the ASL conduct a 
study of school district cost differences at an interval o f approximately eveiy three to five years.

Previous research suggests that the G C E I values are not likely to change very much from one year to the next or, for that matter, over a period o f  years. Such cost indices reflect relative differences in the costs o f educational services. That is, while the absolute prices o f  certain inputs (e.g., the wages o f school personnel) may change over time, the factors that affect the differences in prices across local school districts do not change very rapidly over time. Indeed, Chambers has done numerous studies o f  wage differences across school districts in the U .S ., and has found that the correlations between these index values estimated at different points in time are quite high. Chambers (1981c) reported that the correlations between the Missouri G C E I for the 1974-75 and 1975-76 school years was 0.94. In California, the correlation across two different years, with a major property tax limitation measure passed between the two years (the famous Proposition 13), was 0.87. In a nationwide study o f  geographic cost differences using data for 1987-88, 1990-91, and 1993-94 (Chambers, 1997a), the correlation between the geographic cost indices for each pair o f  years (87-88 with 90-91, and 90-91 with 93-94) was 0.98, while the correlation across the six-year span was 0.96.
As a dramatic test o f how such indices change over time, we decided to take the equivalent o f  the G C E I index values developed out o f  the previous Alaska cost study conducted by Chambers and Parrish (1984) and compare them to the values calculated in the current project.10 The correlation between these two indices, which were calculated 18 years apart, exceeded 0.85.

*The analysis o f the Alaska personnel data is consistent with the findings o f previous research on the stability o f  the index values over time. A s part o f  our current project, the A IR  research team acquired the personnel data files for four different school years from A D E E D . Using these data, we were able to estimate a variety o f  statistical models and test the stability o f these index values for different years. Correlations among the personnel indices calculated for different years were all well above 0.90, and for adjacent years these correlations were above
10 The earlier study by Chambers and Parrish was designed to develop a more comprehensive model o f  the cost o f 
an "adequate” education in Alaska schools and included measures o f  cost differences arising out o f  differences in 
pupil need, scale o f  district and school operations, and the prices o f  comparable school inputs. Thus, the implicit 
cost index calculated from this model is not strictly comparable to the GCEI calculated in this report. In part this 
results from the fact that the budget weights used to aggregate the com ponent index values into an overall index arc 
based on the service delivery systems specified by a committee o f  educators selected from school districts in Alaska. 
Nevertheless, the basic component indices from which the 1984 GCEI was calculated were developed using 
methods very similar to those used in the current study.

American Institutes fo r Research Page 27



A laska School District Cost Study F in al Report
0.95. (The actual parameter estimates for these statistical models are presented in Appendix E  o f the Technical Report along with the correlations among all o f  the indices.)

The personnel components, which dominate the G C E I calculations, tend to be stable over a five to six year period o f  time. The non-personnel elements may tend to vary over a shorter time period, but there are no data other than the overall patterns to rely on for some assurance on these non-personnel components. Thus, A IR  suggests that five-year studies on personnel are likely to be sufficient for changes in that component. However, it would be useful for further analysis o f the patterns o f change in the non-personnel components to be conducted over the next few years lo explore how rapidly these components change. Given that the overall patterns over an 18-year period have been fairly stable, the non-personnel components could be done every three years until a database has been developed to sufficiently test the stability o f  these components. The energy component relies heavily on an engineering component that predicts the energy consumption levels, and this relies heavily on climatic norms that do not change dramatically over time. However, energy costs are also impacted by price differences in the energy fuel sources. Travel costs and other prices o f  goods do change from year to year, but much o f the difference in these is associated with relative distances and the associated travel or transportation costs between points in Alaska. W hile these may change over time, the relative differences may not vary as much as the absolute values.
Recom mendation 5: Use an Econom ist for L ab o r M ark et Analyses. AIR recommends that 
the ASL employ or contract with a professional economist or an individual with proven 
experience and training in labor market studies to conduct the analyses o f the compensation of 
school personnel that underlie the personnel cost index components.

It is important to employ an individual with experience in labor market analysis and in the use o f procedures such as the hedonic wage model. While the techniques appear fairly simple on the surface, this analysis does require an understanding o f  the conceptual framework and its limitations in empirical application. There are some significant judgments that need to be made in the selection o f the independent variables, the measurement o f the dependent variable, the choice o f functional form, and the application o f  statistical techniques that require highly specialized training and experience. Employing an economist ensures that the person conducting future studies is familiar with standard techniques o f  analysis o f labor markets. Because o f changes over time in the labor markets, one cannot simply re-estimate the exact equations used for the current analysis o f school personnel. It may also be important to take into account the potential for new measures o f  school, district, and regional characteristics that may be included in this analysis.
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R E C O M M E N D A T IO N  6: Phase in the New Index. AIR recommends that theALS develop 
procedures to phase in new GCEI numbers over time.

It is important to recognize that the index values derived from the econometric models described in this report represent only approximations to the complex, real-world transactions that make up the labor markets for school personnel. While cost adjustments do not change rapidly over time, there are a number o f  factors that may result in some significant changes in the relative costs over time. For the current study, a completely different methodology was used to calculate the new G C E I than was used for the current district cost adjustment. In the future, even with a constant methodology, there may be changes in the index numbers that could have substantial impact on district budgets. Some o f  this occurs because o f  the statistical nature o f  the procedures used to estimate these index numbers. Even these estimates’ relatively small standard error o f one percent implies a confidence interval o f  plus or minus two percent. This means that over p. five-year period, changes o f  as much as four percent could easily be accounted for by statistical erro,'' alone. A  four percent change in budgets can mean hundreds o f thousands o f  dollars in the budget o f a given district. Therefore, in order not to cause any major disruptions in the flow o f services, the A S L  should consider methods for adjusting or phasing in new G C E I numbers over a period o f  approximately five years. For example, the allocations o f aid could be adjusted so that any gap in funding resulting from changes in the G C E I over time would be closed at a rate of, for example, 20 percent per year. A t the end o f  a five-year period, the full impact o f the index value would be felt. Alternatively, the state could adopt a moving average technique that averages the values o f  the indices over a period o f time (e.g., three years) so that changes are less disruptive.
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Chapter I. Introduction 

Background and MotivationThe purpose o f this report is to present the technical details underlying the development o f the Geographic Cost o f  Education Index (G C E I) for the State o f A laska. The G C E I  developed by the AER research team is being proposed to replace the current cost adjustment used by the State o f A laska to adjust state aid to education. The application o f  such geographic cost adjustments in state aid are intended to equalize the purchasing power o f  the educational dollar across local school districts.
The analysis focuses on four categories o f school inputs: school personnel; energy services; supplies, materials, and small capital equipment; and travel as it affects maintenance and operations, professional development, itinerant services, administrative oversight o f schools, and attendance at statewide professional meetings.
M any schools in A laska are located in remote regions o f the state, and this creates challenges in recruiting and em ploying professional school personnel. Costs o f  liv in g are higher in the remote regions o f the state because the cost o f transporting goods and services to these communities results in more expensive consumer goods and services. In addition, access to cultural amenities as well as shopping and medical facilities is more difficult in remote communities than it is in more urban areas such as Anchorage or Fairbanks. The degree o f isolation can be significant, particularly during winter months, because o f the distances and time required to reach the more urban centers o f the state.

A li o f  the factors mentioned above impact the com pensation (salaries and benefits) that must be paid to attract comparable school personnel as well as personnel in other occupations across the state. M oreover, the distances between A laska's schools and the state's centers o f commerce aiso impact the costs paid for many other schooling inputs. It affects the costs o f  fuels for heating and providing power to school buildings. It raises the prices paid for various instructional and non-instructional supplies and materials, all o f  which have to be transported to these remote locations. The distances of schools from district offices also impact the costs o f offering itinerant services, providing professional development, holding meetings am ong staff, and transporting materials and supplies among the sues. Sim ilarly , the distances o f the district offices themselves from centers o f commerce impacts the access to trained professionals and technicians as well as to various sources o f  supplies, materials, and equipment necessary to the operations o f the school district.
Finally . A laska's harsh climate and the variations in the climate across districts affect the relative consumption o f fuels required to provide heat and power. A lso , some districts may
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operate older school buildings ihat require greater utilization o f alternative power sources to maintain com fort levels within classroom s.

This project has undertaken a com prehensive analysis to address the various factors that affect the ability o f  districts in A laska to access com parable school resources in the different regions o f  the state. The end product is a geographic cost-of-education index (G C E I) . which addresses the follow ing question;How much more or less does it cost to recruit and employ comparable teachers, administrators, and other school personnel, and to pay for comparable non-personnel inputs (e.g., energy services, supplies, books, and materials) and services (e.g., maintenance and operations, professional development) in different geographic locations around the state?
The G C E I  is a cost adjustment index that permits translation o f nominal dollar values into real dollars o f purchasing power for school resources and services. It can be used to provide equal purchasing power by adjusting funding levels for individual school districts.

Scope of the StudyW ith this background in mind, it is important to point out what this study does do and what it does not do. Specifically , the current study develops a cost adjustment index that reflects the variations in the prices o f comparable school inputs. H ow ever, the current study does not address cost differences associated with the com position o f pupil needs, nor other factors related to the relative concentration o f student populations. For exam ple, it does not address differences in the levels o f resources required to meet the different needs o f  students who are from disadvantaged backgrounds, students who are English  language learners, or students who have certain physical or mental disabilities.
In addition, this study does not address the different administrative staffing requirements that may be associated with operating school districts in remote and sparsely populated regions o f  the state. W hile the study does address the differential costs o f personnel travel within large, remote school districts and it does address the costs o f transporting goods within these remote locations, it does not address the increased need for staff that m ay result from  providing the appropriate administrative and support services needed to operate these districts.

These additional cost factors related to the measurement o f pupil needs and the costs o f operating districts in sparsely populated, remote regions o f  the state must be addressed through more com prehensive studies designed to estimate the costs o f providing adequate educational services in A laska . The previous work done by Cham bers and Parrish (1984) represents one model for conducting these kinds o f studies, w hile a newer proposal for costing out an adequate education in N ew  Y ork State prepared by Cham bers. Sm ith. P am sh . and G u th ne (2002) provides
Page 1-2 Am erican Institutes fo r Research
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an even more com prehensive and more up-to-date approach to addressing these com plex issues. The newer m ethodology for m easuring adequacy in education focuses more attention on the relationship between outcom e standards for students and the levels o f resources necessary to achieve those standards.
Collaboration with Alaska Policy Makers and EducatorsIn preparing to collect and analyze data in the creation o f  a Geographic C ost-of- Education Index (G C E I) , the A IR  research team collaborated with the educators and policyrtakers most know ledgeable about the factors affecting the cost o f providing services in Alaska.

First. the A IR  research team met with the Sch ool District C ost Study Oversight Com m ittee. This Oversight Com m ittee (O C ) included representatives o f  the A laska State legislature, legislative staff, and the A laska Departm ent o f Education and Early Developm ent (A D E E D ). The O C  provided us guidance and helped coordinate our requests for data during the course o f  the study. M em bers o f  the A IR  research team have had telephone meetings with A D E E D  staff about topics ranging from school facilities to school personnel. A D E E D  staff have provided A IR  with valuable existing data sources pertaining to the follow ing cost factors: certified personnel, classified personnel, school and district building facilities, fuel usage, and student populations.
Second, A IR  established and met with a Technical W orking Group (T W G ) o f  eight school business officials representing a geographically diverse sample o f A laska school districts. During a series o f meetings held during the course o f  the past 12 months, we discussed the goals and objectives o f the project and came to an agreement on the overall strategy for conducting the work to be done. The T W G  provided us feedback on our data collection instruments and strategies, and facilitated the data collection through direct connections with the school business officers in the remaining school districts throughout the state. W ith the assistance and support o f the T W G , we were able to obtain an overall response rate o f 100 percent on all o f the major surveys and survey items we collected from local school districts.

The A IR  research team met with the T W G  early in the project in a meeting scheduled to coincide with the A laska Association o f School Business O ffic ia ls  ( A L A S B O ) . which was held in Decem ber o f 2001. Subsequent to the A L A S B O  m eeting, the A IR  team met periodically through a series o f teleconferences with the T W G . These meetings were designed to help us understand the perspectives o f local school districts on the m ajor factors affecting the cost o f educational services across the state. These meetings gave us a better understanding o f the cost factors from the district perspective and piovided input from these local school personnel on approaches to collecting data on the cost factors affecting resource allocation in their districts.
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W e were able to learn what information they had that was not readily available from state sources, and how best to use this information in constructing appropriate cost adjustments.

F in ally , the A IR  research team met with the O C  and two representatives o f  the T W G  at a m eeting in Anchorage in Novem ber o f  2002. D uring this m eeting prelim inary results o f the analysis were presented and discussed extensively. Further revisions in the data collection and analysis were carried out to respond to various issues and concerns raised about particular data elements during these two days o f  m eetings. The two representatives o f  the T W G  contacted the remainder o f  the T W G  who in turn verified certain data elements with other school business officials in A laska School Districts. This report presents the final numbers on all o f  the index components based on the original analysis and the revised data elements collected as a result o f  this m eeting in Anchorage.
OverviewT he analysis presented in the subsequent chapters focuses on the prices o f the inputs purchased by schools to develop a G C E I . This series o f  indices addresses differences in the costs o f school personnel, the costs o f energy services, the costs o f  transporting goods and services to school sites, and the costs o f  within-district travel necessary for the operation o f schools and their programs.

Chapter II presents an overview o f  the results o f  the study, with a focus on the range o f costs we found across the state. W e determine which districts are at the high and low ends o f  the cost spectrum, and compare the index numbers with actual expenditures.
Chapter m  details the personnel cost component o f  the index. Personnel cost is the largest piece o f education spending, and we present here a discussion o f  the m ethodology behind the multiple models we used to determine personnel index values. T his chapter also contains a discussion o f  which model is most appropriate to use, and presents the actual index values. Chapters I V  and V  provide similar discussions o f the energy and transponation/travel components o f the index.

Chapter V I  weighs the alternate approaches to calculating the G C E I . The fixed-m arket- baskei approach is compared to the superlative index, and the individual com ponent indices are discussed. Chapter V II  offers conclusions and discusses im plem entation issues related to utilization and updating o f  the index.
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Chapter II. Overview of Study Results

Based on the analysis conducted as pan o f  this study, the purchasing power o f the educational dollar varies tremendously in the State o f A laska. The highest cost distnct needs about 1.6 times what the lowest cost district needs in order to provide comparable educational services.
Another way to understand these variations is to select a benchmark district to which all districts can be compared. Follow ing the conventional approach that has been used in A laska for these kinds o f studies, we use Anchorage, the largest and most urbanized district in the state, as the benchm ark.1 Thus, the value for the G C E I  in Anchorage has been arbitrarily set at 1.00.U sing Anchorage as the base, the analysis o f  costs reveals that the North Slope B om ugh School District exhibits the highest cost o f education, with an index value o f 1.58 (Exhibit L  .) . This means that this district needs to expend about 58 percent more than the Anchorage School District to provide comparable educational services.

On the other end o f the spectrum is the Matanuska-Susitna Borough School District, with an index value o f 0.99. This means that this district needs to expend about 1 percent less than the Anchorage School District to provide comparable educational services to the students it services.

' In most studies, the district attended by the average student is o tien  used as the benchm ark school district. The 
reason for this is so that the GCEI. when applied to state aid allocations, will have no im pact on the overall am ount 
o f  aid to be allocated. That is. the GCEI would be neutral with respect to the total allocation o f  state education a d. 
In these situations, the d istnct attended by the average student, which is in actuality a fictitious d istrict that has been 
created purely for statistical purposes, is assigned a GCEI value o f  1.00. In the case o f  A laska, the State policy 
m akers have chosen to scale everything to A nchorage, which is far and away the largest school district in the State.
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Exhibit 11-1. A GCEI fo r Alaska School Districts

UaonuuLa-Susxm tV t̂ucri

K jc rw u n  G B o r o u g n  £  

ju rm u  6a*ougn 

Ann*n» tsana I 

Kwu* P v w s u li Borougn

K im sB o rou g n  £ 

S ru B o ro m r

Gawna City 

S o o n  w « i  R a p o n  

S a n  Marys City 

a u s u  G au*ay 

Tanana Ciry 

Pntwof uund 

O u g a c n

Vuofl

Lowtr KuMOrwwn 

L o u r  Yoaon 

tca roo  A aa 

Yuaon Koyuujk 

AMuBJn R tpon 

Lax* And Parxisuu 

Y u w i Puts 

N o rm w a s t Arcrc 

Aiauuans East Borougn £ 

Banng Strut 

Norm S c o t Boroogn

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Geographic Cost-of-Educalion Index (GCEI) Value

1.60

N O T E S  T O  E X H IB IT : The districts listed on the vertical axis in this d iagram  are sorted m ascending order 
according to the value o f  the geographic cost-of-education index (GCEI). with the low est on top.

t

1.80

Page 11-6 A m  encan institutes jo r  Poise arch



A lask a School D tsn t:: Cos: Stua r.v.v. R-.?r~-
O rgam zing the school districts by region (Exhibit 11-2) reveals that the highest-cost districts in Alaska are located in the Far North (with average G C E Is  o f 1.38) and the Southwest (with average G C E Is  o f  1.31). The lowest-cost districts in the state are located in the Southeast. Factors driving these numbers appear to be the impact o f remoteness on personnel salaries, transportation costs for goods and services, and travel costs, as well as the differences in climatic factors that impact energy services as well as the relative attractiveness o f these regions as places to live and work.

Exhibit 11-2. Variations in the Geographic Cost of Education Index by Region

Region

Number
of

Districts Mean
Standard
D eviation M inim um M axim um

Statewide 53 1.20 0.17 0.99 1.58

Far North 10 1.38 0.15 1.16 1.58

Interior 3 1.09 0.00 1.08 1.09

South Central 9 1.11 0.11 0.99 1.29

Southeast 17 1.07 0.06 1.00 1.20

Southwest 14 1.31 0.11 1.13 1.49

Exhibit H-3 compares the G C E I  derived from the A IR  study with the education cost adjustment that is the current law in A laska. Districts are sorted in ascending order according to the value o f the G C E I  calculated in the A IR  study. Differences between these cost index values may reflect a combination o f methodology and changes in the costs o f educational services since the last cost index was calculated. The largest differences are most likely attributed to methodological differences in the two studies underlying the calculations.2 The range, standard deviation, and the mean values o f the G C E I  and the current A laska cost index are quite similar. The G C E I  calculated by A IR  ranges from a low o f 0.99 to a high o f  1.5S, while the range o f the current A laska cost index is from 1.00 to 1.74. The standard deviation o f the A IR  G C E I  is 0.17, and the range o f the current Alaska cost index is 0.21. M oreover, the correlation between the A IR  G C E I  and the Alaska cost index is 0.91.

- The actual values of the two indices are presented for purposes o f  com parison in Exhibit 1-6 In A ppendix I o f this 
report.
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Exhibit l!-3. Current Alaska index Compared to the AIR GCEI
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difference relative to the benchmark distnct o f Anchorage. For exam ple, the Aleutian Retnon district exhibits a G C E I  o f  1.46. while the current A laska cost index is 1.74. a difference o f 0.32 points. In addition to the Aleutian Region School D istn ct. Denali Borough. K u sp jk . Nom e C it\ . Pelican C ity , Southwest R egion . Tanana C ity . Yukon Flats, and Y u piit exhibit G C E I  values that differ by 0.15 points or more from the current values.

On the other hand, slightly more than 70 percent (38) o f  the distncts exhibit a G C E I  with a less than 0.10 point difference from the current A la sk a  cost index. Fony-four percent (24) o f the school districts in A laska exhibit less than a 0.05 point difference from the current A laska cost index.
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Chapter III. School Personnel Inputs 

IntroductionA laska  school districts spend anywhere from 45 to 90 percent o f  their budgets on the salaries and benefits o f  school personnel. This is by far the largest com ponent o f educational expenditures, and, therefore, is likely to exert the greatest influence over the variations in the costs o f educational services across the state.
T w o alternative approaches were used to analyze variations in the costs o f school personnel. T he first approach builas on the work o f  Goldhaber (1999) and Alexander et al. (2000). and relies on alternative sources o f wage data to illustrate the relationship between labor markets for school personnel and for individuals in other non-education occupations within a region. W e refer to this approach as the comparable wage model below .
The second approach is the hedonic wage model first adapted for the purpose o f estimating geographic cost o f education indices by Cham bers (1981b) and which is now w idely used by economists for this purpose. Each o f  these approaches is described in more detail below. The goal in each case is to develop an index that reflects only those com ponents o f  the variations in the compensation o f school personnel that are outside the control o f  local school officials.

Controllable Versus Uncontrollable Factors in Analysis of School 
Personnel InputsThe first step in the: process o f estimating the costs o f  school personnel involves understanding the full range o f  factors that affect the patterns o f variation in the com pensation o f school personnel. The factors that drive these variations can be divided into two categories: controllable and uncontrollable.

W hat do we mean by controllable versus uncontrollable factors? Uncontrollable factors are those that are not subject to the choice o f district or school o ffic ia ls . For exam ple, the clim ate, labor market conditions, or other factors that affect the cost o f housing in a region in which a district or school is located cannot be changed by school officia ls. These factors do impact the willingness o f individuals to supply labor to the em ployer (in this case, the school distnct).
' See for exam ple. C ham bers. J.G  (1978. 1980. 1981a, 1981b. 1995). C ham bers. J.G . and T .B . Parrish (1984. 
1981b). Augenblick and Adam s {1919). and W endling (1979).
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On the other hand, districts and schools can select the personnel and. hence, the characteristics o f the staff they em ploy. These are. therefore, controllable factors. Over the lone run. districts can adjust the levels o f experience, education, and the jo b  assignments o f individual school personnel. Through the processes o f  selection and promotion, school distnct officials can determine whether they hire inexpenenced or cxpenenced teachers, teachers with full or partial certification, and teachers with different education levels, and they can assign these teachers to different schools within their districts. The salary scales can also influence the retention rates o f teaching staff. The balance o f experienced and inexperienced teachers, the percentage who hold master’s degrees, and the class assignments o f these teachers are all factors that may impact the willingness o f  an individual to accept a jo b , and they are all within the control o f the district.

In the face o f  sudden changes in conditions (catastrophic or unforeseen events), 
controllable factors can temporarily be outside o f  local control. For exam ple, if  sudden changes in the econom y cause changes in the population that result in declining enrollments in schools, this can result in a district facing a teaching force with a higher level o f  experience than they would have otherwise chosen. Thus, in these short-run events, even teacher characteristics can be outside local control and m2y be considered to be part o f  the cost factors in calculation o f the cost-of-education index. This can only be determined as a matter o f  policy and based on evidence that external changes have occurred that create such changes for the district.
The Comparable Wage ModelOne approach to addressing uncontrollable district cost variations is to use a measure o f the cost o f living in the district. The basic premise is that areas with a high cost o f  living will have to pay higher salaries to attract school em ployees, thereby increasing the cost o f education.A  cost-of-living index therefore becomes a proxy for a cost-of-education index.

There are two strategies for estimating variations in the local cost o f  liv in g. One approach is to examine the cost o f a specified collection o f goods and services used by consum ers in each com m unity. This method is called the “ market basket” approach, because the total costs o f a “ basket” o f consum er goods and services in each com m unity are compared to illustrate differences in the cost o f living. The market basket approach is used to create fam iliar indices such as the Consum er Price Index. Three states (Florida. Colorado and Wyoming.) currently use a geographic consum er price-of-living index they create for themselves to adjust distributions o f state education aid across local districts.
The main problem is that the cost o f living as measured by the prices o f consum er goods and services and the cost o f education are not necessarily the same thing, though they are related. On the surface, calculating a geographic cost-of-living index can be quite straightforward—  although it can present some rather formidable theoretical and empirical challenges, as anyone
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involved in the production o f various wage indices by the U .S . Bureau o f  Labor Statistics vviii tell you. The problem is that such cost-of-living indices do not fu lly  capture all o f the factors that impact decisions by employers and em ployees in the labor market.

Sp e cifica lly , such indices do not generally account for variations in the amenities that characterize a regional labor market (to the extent that these factors influence the price o f  goods and services such as housing and haircuts, they w ould be partially reflected in a market basket—  however, the weights are likely to be inappropriate). Therefore, cost adjustments based on a market basket m ay overcompensate districts that face a high cost o f  goods and services but which also have a number o f  amenities that make them a desirable place in which to work (Rothstein and Sm ith 1997).
M oreover, the basket o f goods and services purchased by consum ers is not the same as the basket o f  inputs purchased by districts to produce educational services. Consumers purchase housing, food, entertainment, energy services, and transportation, w hile school districts are purchasing the services o f  teachers and other school personnel, instructional supplies and materials, travel, and energy services. W hile some o f  these items are the sam e, school districts clearly purchase these items in different proportions than consum ers. Thus, a geographic cost-of- living index is not necessarily appropriate to adjust educational dollars for differences in costs.B y  design, it measures only one component in the school district’s basket o f  inputs— nam ely, labor.

The second approach to estimating the cost o f  liv in g is the “ comparable w age’’ approach. Because all types o f  workers tend to demand higher wages in areas with a higher cost o f  living or with fewer regional amenities, systematic regional variations in wages should reflect variations in the cost o f attracting workers to a region. Therefore, one can calculate the cost o f attracting educators by observing regional variations in the salaries o f  comparable workers w ho are not educators (Rothstein and Sm ith, 1997; Guthrie and Rothstein, 1999; Goldhaber. 1999). T his approach takes advantage o f the fact that the same factors that affect non-education wages also impact the wages o f educational personnel.
There are a number o f advantages to using a com parable wage model to measure the cost o f education. The greatest advantage is that the wages o f  com parable non-education workers are clearly beyond the control o f school administrators; there are no debates about the problematic distinction between controllable and uncontrollable costs. On the surface, calculating a comparable wage index can be quite straightforward. W hile there are still many com plex measurement issues involved (Alexander ei al. 2000). the com parable w aae model can be compared relatively easily and directly.

There are also a number o f disadvantages to the com parable wage m odel. First, a comparable wage model relies on com parability am ong workers. I f  com parability breaks down,
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then an index developed from a comparable wage model becomes a poor proxy for the cost ot hiring educators. For exam ple, if  tastes for goods and services or local amenities differ according to worker types (perhaps professionals are more susceptible to the lure o f city lights than other workers), then it can be inappropriate to include all types o f  workers in a comparable wage index. (On the other hand, a comparable wage index based on an overly small set o f workers would be susceptible to measurement error.) Furthermore, i f  there are unobserved variations in the qualifications o f individual workers across geographic regions, then the observed variations in the wages will reflect more than those factors that affect the supply o f labor.

Finally , by design, a comparable wage index generally measures the wage variations in a broad labor market like a metropolitan area. It does not capture variations in the cost o f education within a labor market.
A Comparable Wage Model for AlaskaThe lack o f  data on consumer prices precludes us from using the market-basket approach to measure the cost o f education in A laska. How ever, data generously provided by the Department o f Labor and W orkforce Developm ent permit credible estimates o f  a comparable wage index. In constructing a comparable wage model for A laska, we follow  the approach used in the Texas Cost-of-Education Index Study.
Wage Variations in AlaskaThe Department o f  Labor provided information on average quarterly earnings by occupation for 27 labor market areas in A laska. The data span the penod from 1996 through mid-year 2001 at a level o f occupational detail that differentiates between motorboat mechanics and motorcycle mechanics.

The data reveal substantial variation in wages across Alaska. A verage annual earnings for the 2000-01 school year are nearly 3 times higher in North Slope Borough (the market with the highest average wage) than they are in Lake and Peninsula (the market with the lowest average wage).
There are two reasons why average wages might vary so dram atically across Alaska.First, all types o f  workers may demand higher wages in some parts o f the state to reflect a higher cost o f living or to compensate for the absence o f attractive local amenities. Second, some types o f workers— like lawyers— are paid more than other workers in all parts o f  the state, so areas with many lawyers will have higher average wages than areas with relatively few lawyers, all other things being equal.
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The first source o f  local wage variation is com m on to all types o f  workers and would aiso be reflected in educator salaries: the second source is lim ited to specific types o f  workers and is unlikely to be reflected in educator salaries. Consequently, the first step in estimating local wage levels involves adjusting for the local m ix o f  occupations so that the second source o f wage variation is excluded. I f  every occupation were represented uniform ly across the state, these adjustments w ould be straightforward— one w ould sim ply calculate the average wage for each occupation, use it to calculate the local deviation from  the state w age for that occupation, and then calculate the local wage level as the average o f  the local deviations from the state wage. For exam ple, i f  we observed that Juneau carpenters are paid 25 percent more than the state average carpenter w age, Juneau engineers are paid 25 percent more than the state average engineering wage, Juneau nurses are paid 25 percent more than the state average nursing w age, and so on, we would conclude that the wage level in Juneau is approxim ately 25 percent above the state average and adjust school district funding accordingly.

How ever, some occupations are observed in only a few  A laska com m unities (e .g ., there are no drilling jobs where there is no oil). Therefore, the state average w age for these occupations would be a biased benchm ark from which to com pare local deviations. For exam ple, i f  a particular high-w age occupation is found only in A nchorage, then A nch orage’ s deviation from the state average for that occupation would be zero, and averaging in that zero w ould make the wage level in Anchorage appear artificially low . B u t restricting our analysis to those occupations found in all parts o f the state would also be inappropriate, because it would waste most o f the available information on wages.
T o  construct a comparable wage index for each labor market, we used regression analysis to estimate the local wage level, with an indicator variable for each occupation and each market. The comparable wage index may be calculated by dividing the predicted wage level in each market by the wage level in Anchorage.
O ur analysis reveals that much o f the variation in average wages in A laska arises from variations in occupational m ix. O nce we adjust lor occupational m ix , a very different picture emerges. Where average wages vary by nearly a factor o f  3. the com parable wage index varies by no more than a factor o f  2 (Exhibit IH -1 ).

Adjustment for occupational mix aiso changes the relative position o f a number o f  areas.In particular, consider the Aleutians East, where the average wage is well below the mean, but the index value is second only to the North Slope. O r consider W ade Ham pton, which becomes the lowest-wage market in A laska once the occupational m ix is taken into account.
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Exhibit IIS-1. Comparable Wage Index and Average Wage Index by Labor
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To better ensure comparability to educators, we considered lim iting the analvsis only to those occupations that the Department o f Labor and W orkforce Developm ent has identified as requiring a college degree. Unfortunately, restricting the sample in this way greatly reduces the
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precision with which the index values are measured. Seventeen o f the Alaskan labor markets are measured with such error that the index value is insignificantly different from the least-cost area. For the rem aining areas, the Northwest A rctic Borough and K enai post the highest cost factors.
CaveatsThe fine level o f  occupational detail ensures that workers who are being measured have very sim ilar jo b s, but unfortunately does not guarantee that they have sim ilar qualifications or demographic characteristics. Therefore, it is d ifficult to determine the extent to which geographic wage differences within jo b  categories are due to differences in the qualifications and characteristics o f the people in those job s as opposed to differences in the factors that affect the cost o f living. In large sam ples, differences in qualifications and characteristics w ill tend to cancel out (perhaps the dentists are more experienced than average in Anchorage but the accountants are less so). H ow ever, a sm all com m unity in which w ages are generally low because most workers are young and inexperienced is indistinguishable from  one in which wages are generally low because the cost o f  liv in g  is low.

It is important to point out that teachers and school personnel exist in almost all locations within the state, which is not true o f  other occupational categories. M oreover, it is d ifficult to determine the extent to which wage differences in other jo b  categories are due to differences in the qualifications and characteristics o f  the people in those jo b s as opposed to differences in the factors that affect true cost differences (cost o f  living and regional or jo b  amenities). Because o f  these concerns, the cost adjustment produced by com parable-w age analysis approach is only one independent variable used in the creation o f  the cost-of-education index. The hedonic wage model, discussed below, incorporates this variable into the statistical analysis that supports the geographic cost-of-education index presented in Chapter II.
Hedonic Wage ModelThe hedonic wage model uses econom etric methods to exam ine the patterns o f  variation in compensation o f school personnel in relation to personal characteristics, jo b  assignment attributes, and the characteristics o f schools, districts and regions in which teachers live and work. The word hedonic derives from the word hedonism, which refers to the pursuit o f pleasure. In this context, the model conceptualizes the two sides o f  the labor market, the employer and the em ployee, each side attempting to attain the greatest pleasure resulting from the employment transaction. Em ployers are seeking to hire the best qualified applicants from a given pool, while employees are seeking to obtain the best and m ost attractive jo b  in the market. The compensation resulting from this transaction is thus related to both the attributes offered by the employee to the em ployer and vice versa. The hedonic wage m odel, sim plv stated, uses econometric techniques to reveal the im plicit relationship between com pensation and these two collections o f  employee and em ployer characteristics.
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U sing this relationship, the analyst can then apply simulation techniques to answer the question: how much more or less does it cost to recruit and employ comparable personnel in different geographic locations within a state. This is accom plished by holding constant the controllable characteristics and estimating what the wages would be i f  all districts purchased some standardized personnel (e.g., personnel with identical levels o f educational preparation, professional experience, and other demographic and professional characteristics).
Data for This AnalysisD ata for this analysis came from a number o f  sources. The A laska Department o f Education and Early Developm ent provided data on districts, certified personnel, and students. Data on classified personnel were collected directly from the 53 school districts in the state as pan o f our data collection activities (See Appendix B  for a discussion). In addition, the individual school districts responded to surveys about compensation practices, locational characteristics, and a host o f other issues. W e were able to obtain data on cenified personnel for four school years (1998-99, 1999-2000, 2000-2001, and 2001-2002). A ccess to such panel data permitted us to test the stability o f the index numbers over time.

W e also constructed a number o f  indicators o f  com m unity characteristics using data from the Alaska Depanm ent o f  Labor and W orkforce Developm ent (D o L W D ), the U .S . Bureau o f  the Census, and the National Oceanographic and Atm ospheric A gen cy  (N O A A ) . For all Census and N O A A  data, the residential area is defined as the place in which the school is located. Because confidentiality concerns prevent the release o f comparable wage data at such a fine level o f locational detail, the definition o f the region in which the school is located is somewhat broader for the comparable wage index. For those data, we assign each school to the D o L W D  labor market in which it is located.
Data on the 2001-2002 school year are particularly rich, allow ing us to measure not only the salaries paid to district personnel, but also the dollar value o f housing benefits. Data on benefits are not available for prior school years, but data are available on salaries and individual characteristics. These additional data permit us to test for the stability across time o f the compensation models, and for the sensitivity o f the salary indices to the inclusion o f benefits information. U sing multiple years of salary data also permit us to identify those individuals who are not employed by the district the follow ing year, and to incorporate the pattern o f  employee turnover into the estimation. W e found that salary indices for full-tim e teachers are strikingly insensitive to variations in specification, to the use o f alternative years o f data, to the inclusion or exclusion o f information on housing benefits, and to the formal modeling o f  turnover. In contrast, the salary indices for other certified personnel are highly influenced by analysis o f
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turnover (not surprising given that the turnover rate for this group is 60 percent higher than tne turnover rate for full-tim e teachers)/
The Salary ModelsFollow ing the general outline for hedonic wage model o f teacher salary, we constructed models o f educator salaries as a function o f individual characteristics, the characteristics o f  the working environment, and the characteristics o f  the com m unity in which the school is located.

The factors included in this analysis are outlined in E xhibit H I-2. U ndoubtedly, we have omitted com m unity characteristics that could influence w ages. H ow ever, these characteristics should also be reflected in the wages paid to other types o f  workers in the com m unity. The comparable wage index was included to capture these effects.
Exhibit 111-2. Factors included in the Alaska Compensation Models

Individual Characteristics

• Total years of experience

•  Educational attainment

•  Age, gender and ethnicity
•  An indicator for whether the teacher is a 

new hire
• Percent FTE spent teaching
• Assignment:

o  Elementary education teacher 
o  Multiple-grade teacher 
o  Math and science teacher 
o  Special education teacher 
o  Bilingual education teacher 
o  Head teacher 
o  Principal 
o Assistant Principal 
o Counselor 
o  Librarian 
o  Professional staff5

School and Environmental Factors

• Percent of students who were: 
o Asian
o Black 
o Hispanic 
3 Native Alaskan

* An indicator for whether the school is 
a high school.
School district membership 
Distance to nearest center of 
commerce (in miles)
Climate6
An indicator for whether the 
community has water access7 
Total labor force participation rate 
An indicator for whether the 
community has electricity or gas 
services.
Comparable wage index8

T he turnover rate for adm inistrators was 21 percent, while the turnover rate for teachers was 13 percent.
3 The professional sta ff category includes jo b  codes 20, 24. 25. 26, 2 7 ,2 8 , and 29.

The climate m easures are the average annual num ber o f  heating and cooling degree days at the closest w eather 
rep o n irg  station, and an indicator for whether rainfall at the closest reporting station  is less than 25 inches.
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