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A Price Index for Deflating State Agricultural 
Experiment Station Research Expenditures 

David N. Bengston 

AbBtract The extent to whwh tnflatwn has eroded the 
real purchastng power of pubhc agncultural research 
budgets ts poorly understood Offwtal Government 
research and development (R&D) statistws use the 
gross natwnal product (GNP) deflator to express 
research expendttures m constant dollars, desptte the 
senous shortcomtngs of such a broad tndtcator of 
tnflatwn for deflatmg research expendttures A State 
Agncultural Expenment Stahon (SAES) research 
prwe tndex ts calculated tn thts paper and compared 
wtth the GNP deflator The GNPdeflator substanttally 
underesttmated the rate of tnflatwn tn SAES research 
m recent years matnly due to real growth tn faculty 
compensatwn dunng the 1980's The dwergence between 
the SAES research pnce mdex calculated m thts study 
and the GNP deflator tndwates that the purchasmg 
power of SAES research ts stgntfwantly less than 
eshmates based on the GNP deflator would suggest 

Keywords. Prwe mdex, Laspeyres, StateAgrwultural 
Expenment Statwns, research, GNP deflator 

Nondefense research budgets have stagnated or de­
clined In many sectors of the US economydurmgthe 
1980's, Increasmg concern among those who feel thIS 
WIll hamper productIvIty growth and InternatIonal 
competItIveness Although the decline has been sub­
stantial for many types of research, little IS known 
about the extent to whIch mflatlOn has further eroded 
the real purchasmg power of research budgets No 
WIdely accepted and fully satIsfactory price mdex 
eXIsts for measurmg the Impact of InflatIOn on 
research Government R&D statIstIcs use the ImplicIt 
prIce deflator for gross natIOnal product (GNP 
deflator) to express research expendItures In constant 
dollars, despIte the serIOus shortcommgs of such a 
broad measure of InflatIOn for a hIghly speCialized 
activIty like research The GNP deflator has tended to 
underestImate the rate of inflatIOn In industrIal and 
academIC research expendItures m recent years (8, 
12, 20) I Reports by the General Accounting OffIce 
(28) and the Office of Technology Assessment (22) 
have recommended the use of alternatIve prIce Indexes 
for research 
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Central ForestExperlmenlStatlOn. Forest Service. USDA, and an 
adJunct professor In the Department of Forest Resources. UniV of 
Minnesota, He thanks Prof BurtSundqulst, Prof Wallace Huffman. 
and other helpful reviewers 

lItahclzed numbers In parentheses Cite sources listed In the 
References sectIOn at the end of thiS article 

Several agrIcultural research prIce mdexes (RPl's) 
have been constructed Some have been based on 
personnel expendItures or average salarIes for one 
type of personnel, for example, assocIate professors (4, 
5) The most serIous shortcoming of personnel-based 
RPI's IS that they assume that changes In the relatIve 
prIces of non personnel research inputs have been 
IdentIcal to the trend m prIces for personnel inputs (or 
a subcategory of personnel) ThIS assumptIOn may 
Introduce some bIas because others have found that 
prIces for personnel and non personnel research Inputs 
have Increased at dIfferent rates and that subcate­
gOries of research personnel have Increased In price at 
dIfferent rates (12, 15, 17) 

Murphy and Kaldor (15) developed a Laspeyres RPI 
for the State AgrIcultural Experiment StatIons 
(SAES) for fIscal years (FY) 1973/74 to 1978/79 
Survey data on personnel and nonpersonnel dIrect 
research expendItures were obtained from 25 SAES 
FIve categorIes of non personnel (scIentIfIc, profes­
SIOnal, techmcal, clerIcal, and admimstratlve) and 
fIve categories of non personnel research expendItures 
(travel, supplies, eqUIpment, utIlitIes, and other) were 
Included In thIS Index Proxy price Indexes were used 
to represent the prIce trend In each of the nonpersonnel 
Input categorIes Murphy and Kaldor's Index Increased 
an average of 6 2 percent per year between 1973/74 
and 1978/79 compared WIth 7 9 percent for the GNP 
deflator (July-June FY basIS) The lower average rate 
of inflation In agrIcultural research came mamly 
from sCIentists' compensatIOn. a mllJor component of 
research costs, whIch rose an average of 5 9 percent 
per year durmg thIS perIOd Eddleman (7) updated 
Murphy a,nd Kaldor's Index through FY 1979/80 

Pardey and others (19) developed two current weIghted 
Paasche Indexes for SAES research The fIrst Index 
covered FY 1889/90 to FY 1984/85 and was based on 
three research Input categorIes (land and bUlldmgs, 
plant and eqUIpment, and research labor plus re­
current operating expenses) The second Paasche 
Index covered FY 1930/31 to FY 1984/85 and Included 
four Input categorIes (labor and operating expenses 
were separated) Both Indexes used proxy prIce 
Indexes for all mput categories ComparIson of these 
Indexes to the GNP deflator I n recent decades reveals 
that the GNP deflator tended to overstate the rate of 
inflatIOn In SAES research during the 1970's relatIve 
to Pardey's mdex During the fIrst half of the 1980's, 
the average annual rate of inflatIOn was under­
estimated by the GNP deflator 
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Huffman and Evenson (9) constructed a Laspeyres 
price mdex for U S public (USDA and SAES) agri­
cultural research for 1888 to 1985 They used an mdex 
of average salaries paid to college and uDiverslty 
faculty members as a proxy for all personnel expend­
Itures. and the,wholesale price mdex deflator served 
as a proxy for non personnel expenditures The 
estimated average annual rate of mflatlOn based on 
this mdex was slightly less than the GNP deflator 
durmg both the 1970's and the first half of the 1980's 

All the agricultural RPl's discussed above. except 
Murphy and Kaldor·s. suffer from the same short­
commg sCientists' compensatIOn. perhaps the most 
critical component of research expenditures. was 
represented by various proxies. such as average 
salaries for all college and uDiverslty teachers Price 
mdexes based entirely on proxies are valuable if those 
proxies are reasonably accurate But. a variety of 
factors may reduce the accuracy of the proxies that 
have been used for SAES faculty salaries Recent 
faculty salary surveys have revealed much variability 
m average salaries in different academIC fields (1. 17) 
Average faculty salaries m fields like engmeermg 
and busmess have been mflated by blddmg wars that 
have boosted salaries for JUDIor faculty Weak Job 
markets m other fields have depressed average salary 
levels Faculty salaries at mStitutIons With collective 
bargammg contracts have averaged 13 percent higher 
than salaries at mstltutlOns Without collective bar­
gammg(14) 

The purpose of this paper IS to construct an agri­
cultural RPI usmg salary data for the SAES and 
appropriate proxy price mdexes The model and data 
are described m the next sectIOn. followed by a 
comparison of the calculated agricultural RPI to the 
GNP deflator, ImplicatIOns for agricultural research 
policy are discussed m a concludmg section 

Model and Data 

A Laspeyres formula was used to construct an agri­
\. cultural research price mdex (AG-RPI) I selected the 

Laspeyres formula because It IS widely used and IS 
better understood by users than the Dlvlsla formula 
The Paasche formula could not be used because 
expenditure weights were not available On an annual 
baSIS The calculated mdex consIsts of four mam 
components or submdexes Each submdex IS weighted 
by ItS relative share of total expenditures to produce 
the aggregate mdex' 

(1) 

where w f. wa. wo' and w n are expenditure weights for 
faculty compensatIOn. research admlDistrator com­
pensation. other personnel compensatIOn. and non­

personnel direct research expenditures. respectively. 
and If. Ia. 10 , and In are submdexes of faculty 
compensatIOn. research admmlstrator compensatIOn. 
other personnel compensatIOn. and nonpersonnel 
direct research mputs respectively The submdex of 
faculty compensatIOn IS further broken down mto four 
components 

(2) 

where w dh. wfp. wap. and w .. are expenditure weights 
for SAES department heads. full professors. associate 
professors. and assistant professors. and Idh• I fp• lap' 
and I.. are submdexes of department head. full 
professor. associate professor. and assistant professor 
compensatIOn 

The faculty compensatIOn submdexes were based on 
average annual salaries m SAES (table 1) Average 
salaries for each of the four faculty categories were 
diVided by their respective average prices m FY 
1981/82. the price base perIOd. to produce faculty 
salary submdexes I used data on frmge benefits as a 
percentage of average salary by academiC rank m 
public. doctoral-level mstltutlOns to adjust salaries to 
reflect total compensation Frmge benefits as a per­
centage of average academiC salaries have steadily 
mcreased over time. so omlttmg the trend m frmge 
benefits would result m a slight downward bias m the 
resulting RPI 2 Data on frmge benefits as a percentage 
of salary were not available for department heads 
Table 2 shows the faculty compensatIOn mdexes by 
academiC rank and a weighted mdex of faculty 
compensatIOn across all ranks. based on equatIOn 2 
The average share of total SAES faculty salary 
expenditures for FY 1980/81 to 1982/83 served as the 
weights. as follows department heads (0093). pro­
fessors (0 505). associate professors (0232). and as­
.!llstal)tJ)rof.!lssor_s (0170) 

One of the assumptIOns of a fixed-weighted pnce 
mdex. such as the proposed AG-RPI. Is,that the 
"market basket" of Items mcluded m the mdex remams 
constant over time Although It was not pOSSible to test 
thiS assumption for all Items. data were, available to 
test If the faculty weights remamed relatively constant 
Figure 1 shows the share of total SAES faculty salary 
expenditures by academiC rank for the period covered 
by the AG-RPI Faculty shares appear to have been 
reasonably stable throughout the perIOd A test for 
trends m proportIOns based on Kendall's StatiStiC S 
was carried out for each faculty rank (3) The null 
hypotheSIS of no trend was tested agamst an mcreasmg 
trend alternative for professors and a decreasmg 
trend alternative for department heads. associate 

2Although the gsms 10 academe fnnge benefits shown In table 1 
appear to be substantIal, they are actually le5s than the average 
gams for pnvale-secloremployces (2, Jul-Aug 1984) 

13 



Table I-Average State Agricultural Experiment Station faculty salaries, average research administrator salary, 
an~ frillge benefits 88 a percentage of average salary, by academic rank 

July-
June Number 

Average faculty salaries I Average 
research 

Frmge benefits as a percentage 
of average salary2 

fiscal of Dept Asaoc Aast administrator Assoc Asst 
year institutions head Prof prof prof salary I Prof prof prof 

DollarB Percent ­

1972/73 53 25,490 22,256 17,294 14,798 26,2193 114 118 122 
1973/74 54 26,682 23,391 18,203 15,502 27,6123 123 129 134 
1974/75 55 28.244 24.788 19,310 16.324 29,4383 126 132 138 
1975/76 55 30,293 26.443 20.673 17.352 31.732 132 137 144 

1976/77 55 31,621 27.846 21,884 18,342 33.524 138 143 150 
1977/78 55 33,656 29,562 23.208 19.489 35.771 141 148 155 
1978/79 55 35,449 31.494 24.762 20,792 38,416 151 159 166 
1979/80 55 38,600 33,784 26.591 22.175 41,002 163 170 176 

1980/81 56 42,214 37,106 28,9~3 24,306 46,367 172 180 183 
1981/82 56 45,935 40,462 31.655 26,474 49,478 181 19'1 189 
1982/83 56 48.737 42.758 33,688 28,133 53,523 185 195 198 
1983/84 55 50.358 43.871 34.222 29.075 55.024 1944 2074 2104 

1984/85 56 54.272 47.599 36.940 31,352 59,205 203 218 221 
1985/86 56 57.534 50.861 39,417 33.430 63,841 204 218 221 
1986/87 56 61.036 53.990 41.379 35.309 67,813 205 220 222 
1987/88 56 63.653 56.077 43.164 36,845 71.286 202 220 223 

ISource USDA. Cooperative State Research Service. salary analysl8, variOUs years 
2f'rlnge benefits as a percentage of average salary for faculty In publiC. doctoral·levellnstitutlOns Source Calculated from AAUP, varlOUE 
yeara 
"Extrapolated as described In the text 
'Obtained by hnear Interpolation between 1982/83 and 1984/85 

_. 

professors, and assistant professors. The hypothesiS of 

8hare of total State Agricultural no trend could not be rejected at a 0.05 level of
Experiment Stetlon 'acuity .lIlary significance for each academic rank, lendmg supporteJrpondlture•• by IIcademlc rllnk to the assumption ofconstant faculty shares over time. 
Pen:enl 01 tolal IacuHy salary expendJtUl". USDA Cooperative State Research Service (28) data
100 indicate that SAES faculty shares shifted significantly Department head 

during the 1960's. With professors' shares of salary 
expenditures steadily increasing while department80 
head and assistant professors' shares declined. Th is 
trend appears to have leveled off by the early to 
mid-1970's.80 

Research admmistrator salaries were based on data 
40 for FY 1975/76 to 1987/88 that showed average 

annual salaries of research administrators in "co­
operating state mstitutIons" (SAES, forestry schools, 

20 1890 colleges and Tuskegee University, and colleges 
of veterinary medicine) These data were a weighted 
average of salaries of directors. assoCiate directors,o assistant directors. research directors. administrative

1972-73 75-16 78-79 81-82 84-85 87-88 techn Ical representatives, deans. associate deans, and
JUJy"'llune fISCal year assistant deans The administrator salary series was 

... USGt.. C ; iidI.. Slate ~~~riouI ~ 
extrapolated by regressing average research admin­
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Table 2-State Agricultural Experiment Station compensation and salary indexes. proxy price Indexes. and 
agricultural research price index (AG-RPI) 

July- Dept CompensatIOn subindexes I t'aculty Research Proxy price Indexes 
June head comp- admm 
fIscal salary Assoc Asst ensatlon salary Other Nonper­
year mdex Prof prof prof mdex Index personnel 2 sonnel 3 AG-RPl 

1972/73 555 519 513 527 522 530 505 474 503 
1973/74 581 550 545 558 553 558 540 515 537 
1974/75 615 584 580 590 587 595 582 573 581 
1975/76 659 626 623 631 629 64 1 640 622 632 

1976/77 688 663 663 670 667 678 686 661 673 
1977/78 733 706 707 715 710 723 733 708 719 
1978/79 772 759 761 770 763 776 783 767 772 
1979/80 840 822 825 828 825 829 847 847 840 

1980/81 919 910 906 913 910 937 922 929 921 

1981/82 1000 1000 1000 1000 1000 1000 1000 1000 1000 

1982/83 1061 1060 1068 1071 1064 1082 1082 1060 1070 

1983/84 1096 1096 1096 111 8 1100 1112 1144 111 0 1120 


1984/85 1181 1198 1193 1216 1198 1197 1211 1166 1194 

1985/86 1253 1281 1273 1297 1279 1290 1269 1212 1256 

1986/87 1329 1361 .1339 1371 1355 1371 1332 1254 1317 

1987/88 1386 1411 1397 1432 1409 1441 1401 1313 1379 


IDerlved from average SAES faculty salaries and fringe benefits as a percentage of average salary by academic rank (from table l) 
2f'lxed-welghted price mdex for "State and Local GovernmentCompensallOnofEmployees," July June fiscal year basiS Source Calculated 
from quarterly data. U S Dept Commerce (1986) and Survey a/Current Busmess, various ISSUes 

3Flxed-welghted price mdex for "State anc Local Government Purchases of Goods and Services," July-June fiscal year basiS Source 
Calculated from quarterly data, U S Dept Commerce (1986) and Survey ojCuTTent Btunnes8, varIOus Issues 

Istrator salary On SAES department head salary and employees" was chosen as a proxy for other personnel 
a constant The resulting coeff,c,ents were used to compensatIOn (table 2) Alternative proxIes that were 
estImate adminIstrator salaries for FY 1972/73 to examined Included two Indexes published by the 
1974/75 Data on fringe benefIts as a percentage of Bureau of Labor StatIstIcs (BLS) a compensatIOn cost 
salary were not avaIlable for research adminIstrators Index for CIVIlian workers In whIte-collar occupations: 
Table 1 shows average adminIstrator salarIes. and and a compensatIon cost Index for State and local, 
table 2 shows the adminIstrator salary Index government workers In whIte-collar occupations (27) 

Both of these alternatIve proxIes closely followed the 
Because of the lack of data on average UnIt prIces for "State and local government compensatIon of em­
these research Inputs, proxy prIce Indexes were used ployees" prIce trend, but they extend back only to 1981 

I 	 to represent the inflationary trends In other personnel and therefore could not be used 
I' 

,I 	 compensatIOn and nonpersonnel d,rect research ex­
I 	 pendItures 3 GompensatlOn for personnel other than The prIce trend In non personnel dIrect expenditures 

faculty and adminIstrators constitutes a large propor­ is represented by the BEA's prIce Index for "State and 
tIOn of SAES research personnel expendItures, and local government purchases of goods and servIces .. 
Includes profeSSIonal support, technIcal support, AlternatIve proxIes for th,s component of research 
clerIcal and other support, and graduate research costs Include the wholesale or Producer PrIce Index 
assIstants The Bureau of EconomIc AnalYSIS (BEA) (9, 21) and the ImpliCIt deflator for nonfinancIal 
Index of "State and local government compensatIOn of corporatIons (8) The BEA proxy was selected because 

It IS based on a more relevant subsector of the 
3Qnly one study has attempted to directly measure price change economy

In non personnel research inputs The Bureau of Labor StatistiCS 
(BLS) developed an experimental price Index for Army research 
actlvltles(26) The BLS effort Involved selecting and pricing a large The subindexes were then weIghted by theIr respective 
sample of goods and servIces representing Army and contractor shares of SAES research expend,tures and combined 
research expenditures ThiS approach proved to be feasible but as shown In equation 1 The follOWing SAES expend­
expensive 

15 



iture weIghts were estImated by Murphy and Kaldor 
(I5) for FY 1978/79' faculty (0.309). research admm­
Istrators (0019). other personnel (0387). and non­
personnel dIrect expendItures (0 285) Table 2 shows 
the resultmg AG-RPI 

Note that thIs research prIce mdex mcludes only 
dIrect research costs IndIrect costs of research. whIch 
cannot be easIly allocated to partIcular proJects. 
mclude such Items as the operatIOn and mamtenance 
ofbUlldmgs. departmental and research grantadmm­
IstratlOn. depreCIatIOn or use charges on faci! itles and 
eqUIpment. and hbrarles IndIrect costs are assumed 
to have changed proportIOnately to dIrect costs ThIs 
assumptIOn should tend to bias the AG-RPI downward 
somewhat. because the percentage of total academIc 
research costs accounted for by indIrect costs has 
Increased m recent decades (II). and indIrect costs 
have Increased more rapIdly than dIrect costs after 
1973 (16). 

Comparison with the GNP Deflator 

Is the Imphclt price deflator for GNP-used m most 
Government statistIcs to express research expendI­
tures In constant dollars-an adequate measure of the 
rate of inflatIOn in SAES research? FIgure 2 compares 
the agrIcultural research price mdex constructed In 
thIs study wIth the GNP deflator The two mdexes 
were remarkably sImIlar throughout the 1970's and 
early 1980's (the two Indexes were forced to converge 
mthe 1981/82 base year). buta wIdening gap appeared 
after 1982/83 A test determmed If the observed 
deVIatIOn between the AG-RPI and the GNP deflator 
could be attrIbuted to randomness Under the null 

....... 

Comparing the agricultural research price 
Index (AG-RPII with the Implicit price 
deflator for gros8 natlonsl product (GNP) 
Index value 
140 

120 

100 

80 

60 

40 
1911-72 n-78 80-81 83-84 86-87 

JuIy.June fiscal year 

hypothesIs that deVIations between the two mdexes 
are random over time. we would expect to observe an 
equal number of posItIve and 'negatIve deVIatIOns 
WIth the ChI-square test. the null hypothesIs of 
randomness was rejected at a 0 025 sIgnificance level 
Thus. eVIdence indICates nonrandom ness m the se­
quence of deVIatIOns between these two prIce mdexes. 
leading to a reasonable conclUSIOn that the AG-RPI 
and the GNP deflator are dIfferent By 1987-88. the 
AG-RPI was about 12 5 percent hIgher than the GNP 
deflator. ImplYing that use of the GNP deflator may 
substantIally overestimate the real purchasmg power 
of SAES research 

FIgure 3 reveals the etIOlogy of the dIvergence between 
the AG-RPI and the GNP deflator Personnel com­
pensatIOn IS the ma.)or component ofthe AG-RPI. and 
these fIgures present a detaIled pIcture of trends m 
real compensatIOn overtIme CompensatIOn for SAES 
faculty. faculty m pubhc. doctoral-level unIversIties. 
and faculty In prIvate. doctoral-level UniversItIes 
faIled to keep up WIth the cost of hVlng throughout the 
1970's 4 By 1980/81. the purchasmg power of SAES 
faculty salary and benefIts had dropped to more than 
14 percent below the 1972/73 level for assIstant 
professors. 12 percent for assocIate professors. and 13 
percent for professors Faculty In pubhc and private 
research UniversIties experienced even greater de­
clmes m real compensatIOn dUring the 1970's and 
early 1980's Faculty compensatIOn has grown sIgnif­
Icantly In real terms In recent years. surpassing 
1972/73 purchasing power by 1986/87 In most cases 
The 1980's have clearly been a catchup period for U S 
universIty sCIentists. making up for ground lost during 
the 1970's FIgure 3(d) shows that State and local 
government employees-the proxy used In thIs study 
for trends In nonfaculty compensatIOn-have also 
made gains in real compensatIOn dUring the 1980's 
Trends In real compensatIOn for General Schedule 
Federal employees and all nondefense Federal em­
ployees are also shown for comparison m fIgure 3(d) 

One possIble explanatIOn for the real growth In 

faculty compensatIOn IS the effect of collectIve 
bargaining In hIgher educatIOn Faculty collectIve 
bargaining agreements spread rapIdly during the 
1970's. and by late 1987. the faculty at65 percent of all 
4-year pubhc institutIOns were represented by cert­
IfIed bargaining agents (6) Although a few pubhc 

""he percentage change In real compensatIOn In fIg 3 was 
calculated as follows 

mAC,!AC 72 731 I (CPI/CPI72 7,)) - I) x 100 

where ACt IS average compensation In fiscal year t. ISAC 7273 
average compensatIOn In fiscal year 1972/73, and cpr IS the 
Consumer Price Index on a July-June fiscal year baSIS 
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Patterns of change In average real compensation 

(a) Assistant professors (b) Associate professors 
Percenl above Of below constant real compensation Percent above Of below constant real compenaatlOl'1 
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(c) Professors 
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(d) Government employees 
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Souro.. and legend Illlbe1a- SAES: Faculty In SIma A~ltunll Expel..,en! Stations (CSRS vllnOUl Y'lalll~ Public: Fac~V In putxlc. docforaJ-Ie\l'l!ll urWetclU•• 
(AAUP VIIlioua yearl" PrIYlll8. Faculty ~ private Independent doctoral-level uriverlltin (AAlP varlout years}- State & 1oCM: Slale and local goverrrnent e~OVM' 
(U.s. Department 01 Corrmenle SEA. and S~ve.,. 01 CurfM' Bupntl,.. ..kJIy .BlMI8) Nondefense. Nondetenn Fedetai ~ (US Oeparlrnenl of Conwnen::e. BEA. and 
Surm 01 0...,1 BUllnep.. .lI.iy IaweB)' GS Fflderat General Service Schedule Federe' employe_ (US Office of Pet80lTIei Managemenl venous years) 

college and unIversIty systems have been entIrely 
unIonIzed, faculty at most of the larger and more 
prestigIOus InstItutIOns have not been organIzed Only 
about 12 percent of faculty In dIscIplInes related to 
agrIculture are currently covered by collectIve bar­
gaInIng agreements, accordIng to a survey that 
Included 49 InstItutIOns WIth these dIscIplInes (1) So, 
a direct effect of col'ectIve bargainIng on faculty 
salaries In the SAES IS unlIkely But, there may have 
been an Indtrect effect Faculty salarIes on non­
UnIonized campuses may have been Increased by 
adminIstrators or legIslators eIther to reduce UnIon 
acttvlty or to compete more effecttvely WIth unIonIzed 
InstItutIons (13) 

Another part of the explanatton may be that Industry 
and academIa are competIng for new Ph D 's The 
Index for SAES assistant professor compensatIon 
(table 2) has Increased shghtly more than the Indexes 
for professors and assocIate professors In recent years, 
perhaps supportIng the hypothesIs of competitIve 
entry-level blddtng FIgure 4 suggests thatcompetttlve 
bIddIng may have affected salarIes tn some, but not 
all, agrIcultural dISCIplInes New assIstant professors 
tn agrIcultural engIneertng earn on average about 18 
percent above the average for new assIstant professors 
In all dISCIplInes In land-grant InstItutIOns, wtth the 
salary dIfferentIal decreaSIng as academIC rank tn­
creases Average salaries In other agrIcultural dls­
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Average salary for four agricultural 
disciplines relatlva to average salary for 
all disciplines In land-grant Institutions. by 
acadamlc rank. FY 1987/88 
Percent above or below average salary for rank 
30 

Agriculturaf dIscipline. 
II Agricultural englneenng 
~ Agncultural economlc9 20 
Ill! Agronomy 
o Anmal science. general 

10 

o 

-10 

-20 
New ASSIstant AssOCIate Professor 

aSSIstant professor professor 
professor 

clpllnes, such as ammal SCiences, have consIstently 
lagged behind the average for each academic rank 

Conclusions and Implications 

The SAES research price Index calculated In this 
study IS subject to the limItatIOns of all fixed-weighted 
price Indexes Mentioned earlier was the assumption 
that changes In prices alone, not changes In the 
"market basket" of Included Items, are Important 
between the base period and the current perIOd. 
Another limitation IS that like all other price Indexes 
used to deflate research expenditures, the AG-RPI 
calculated In thiS study IS an Index of research tnput 
prices Instead of output prices Deflating current 
dollar expenditures with a research Input price Index 
reqUires the assumption of no change In the pro­
ductiVity of research over the relevant time period 
An Index of agricultural research productivity should 
Ideally be used In conjUnctIOn with a research price 
Index The productivity of the research process IS 
difficult to measure, however, and no satisfactory 
indICator IS avaIlable The relatively short timespan 
covered by the calculated AG-RPI should preclude 
seriOUS bias from being Introduced due to changes In 
research productiVity 

Given these caveats, two main conclUSions can be 
drawn from thiS study First, use of the GNP deflator 
has very likely resulted In an upward bias In estimates 
of the magmtude of real SAES research In recent 
years FIgure 5 shows the trend In SAES research 
funding In current dollars, constant 1981/82 dollars 

Stata Agrlcltural Experlmant Station 
reaaarch funding' 
Re8e8JCl1 funding (million dollars) 
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based on the GNP deflator, and constant 1981/82 
dollars based on the AG-RPI When the GNP deflator 
is used, real research expenditures appear to be 
recovering after a slight decline In FY 1981/82 and 
1982/83 The estimate based on the AG-RPI has been 
essentially constant~slnce the early 1980's, real ex­
penditures edged above the 1980/81 level only In 
1985/86 In FY 1986/87, the gap between the GNP 
deflator and the AG-RPI translates Into a difference 
of more than $lO4 million In the estimate of real 
SAES research, about lO percentofthe total research 
budget. ThiS substantial difference pOints out the 
inadequacy of the GNP deflator as a measure of 
inflatIOn In SAES research The strong real growth in 
faculty compensatIOn in recent years IS not reflected 
In broad measures of inflatIOn. 

Second, nonpersormel research dollars have been 
tIghtly squeezed as faculty compensatIOn has risen In 

real terms against relatively fIxed budgets The 
underfundlng of expenditures on equipment, faCIlitIes, 
and other nonpersonnel research Inputs may be a 
concern In many institutIOns ThiS IS likely to be a 
growing concern In the future The age dlstriliutlOn of 
U S faculty IS such that salaries are expected to 
continue to rIse due to strong demand: "The large 
surge In faculty hlTlng In the Sixties has resulted In a 
tenured U S academIC faculty of largely the same 
age .. whIch WIll cause sharp Increases in retirement, 
and consequent demand for new faculty" (18, p. 4) 
AdditIOnal upward pressure on faculty salaTles Will 
come from demographIc trends that indIcate a de­
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cllning production of new sCientists m the next decade 
(I8) 

This study has shown that an alternative price mdex 
is needed for'SAES research The prospects for the 
next decade mdicate a contmued need for an alterna­
tive research defiator for academic research Without 
a better research defiator, pollcymakers who decide 
on sCience and technology fundmg Will have an 
inaccurate view of real resources devoted to SAES 
research, which could result m a misallocatIOn of 
resources and undermvestment m research 
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